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LONG-DISTANCE 
POWER TRANSMISSION BY 
ALTERNATING CURRENT. 


By E. Frrepianver, Dr. Ing., and 
C. J. O. Garrarp, M.Sc., A.M.L.E.E. 


It is well known that there are limits to the 
distance over which power may be transmitted by 
a single alternating-current transmission line without 
ancillary apparatus, and to the amount of power 
that may be transmitted over a given line. Recent 
controversy in the technical Press concerning one 
of numerous methods which have been proposed 
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for overcoming these limitations suggests, however, 
that a simple description of the behaviour of long 
transmission lines and of the methods for their 
regulation and stabilisation may be helpful in 
placing future discussions upon a sound foundation. 

Characteristics of a Long Transmission Line.— 
The transmission of electrical power through an 
overhead line is accompanied by the production of 
electric and magnetic fields in the space surrounding 
the conductors. The electric field is proportional 
to the voltage and its variation with the system | 
frequency requires a certain line charging current. | 
The magnetic field is proportional to the current | 
and its pulsation causes an inductive voltage Grp} 
along the line. The line may therefore be repre- | 
sented by a combination of a number of series 
inductances, through which the line current passes, | 
with a number of shunt condensers which are charged 
by the line voltage (Fig. 1 (a)). For economic 
reasons no high-voltage transmission line of the 
type here under consideration can be operated at 
all unless the voltage along its whole length remains 
very nearly equal to the rated voltage even under | 
abnormal conditions, such as an open circuit at | 
one end. This means that the voltage variation | 
due to the inductive voltage drop along the line | 
must be limited to a few per cent. of the operating | 
voltage, so that the charging current per unit length | 
of line is practically constant along its whole length. | 
The assumption that, to a first order of approxi-| 
mation, the voltage along the line is constant, 
makes it possible to treat in a very simple fashion | 
and with a fair degree of accuracy, the various 
problems that arise in long-distance transmission | 


systems. Of these problems three are particularly | 


| voltage rise at the end of a line on open circuit 


which is due to the charging current flowing through 


which is known as the Ferranti-effect, and sets one 


The natural load is independent of the length 


| of the line, its value being : 
the line inductance; this current leads upon the | 
| voltage and therefore produces in the inductance | 
a rise of voltage, in phase with the supply voltage, | 
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limit to the possible length of a line, unless some | the derivation of which is given later. Here E; is 
means of artificial regulation is applied. The | the rated line voltage, / the inductance and ¢ the 
second problem is constituted by the charging U 

current itself. The maximum capacitative reactive | c 

power* that an alternator can consume without its | impedance of the line, the value of which (about 
voltage regulation becoming unstable due to self-|400 ohms per phase in three-phase systems) is 
excitation, is 30 per cent. to 50 per cent. of its rated | almost constant for all very high-tension lines. 
output. This fixes the minimum size of machine | Fig. 2 shows the natural load as a function of the 
required to energise a line under no load. The! system voltage E;. In practice long lines are always 


capacitance per unit length ; is the surge 
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third problem results from the limitation of the 
maximum load current which can be transmitted 
through the line. This causes those phenomena of 
system instability which seem to have been the 
subject of much misapprehension. 
A conception of the utmost utility in dealing 


701.8.) 


| with all transmission systems is that of the natural 


load of a line. This is the value of transmitted 


|load at which the increase of the end voltage due 


to the charging current of the line capacitance is 


| just balanced by the voltage drop caused by the 


load current in the line reactance, so that the 
voltages at the load and supply ends become equal. 





* In this article the term “ reactive power” is used 
to denote the product of the voltage and the component 
of the current at right angles to the voltage, or that of 
the current with the component of the voltage at right 
angles to the current; that is the reactive voltamperes 
or, as it is sometimes called, wattless power. In order 


| to achieve consistency, reactive power is presumed to 


flow towards an inductance or under-excited synchronous 


|machine and away from a condenser or over-excited 


synchronous machine. The terms leading and lagging 


| reactive power are avoided as they give rise to confusion | 


unless the direction of flow is specified. Occasionally, 
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, designed so that their full load capacity is approxi- 
mately equal to the natural load. 

Reactive Power and Voltage Regulation of Long 
Lines.—A natural line is an overhead line of normal 
construction, having no ancillary regulating or 
compensating apparatus. Two of the main con- 
ditions for the satisfactory operation of a trans- 
mission line are that it must run on open circuit 
without undue rise of voltage and must not cause 
over-excitation of the alternators. The open-end 
voltage may be calculated from Fig. 1 (b). If a is 
the length of the line and c its capacitance per 
unit length, the total reactive power produced is 


Pio = Ej}. wac = Ej. wCj. (2) 
where w = 2 7/f and C; is the total capacitance. 
The total charging current corresponding to 


this power is “a and leads the voltage by 90 deg. 


Its passage through the inductance of the line 
produces a voltage drop which leads by 90 deg. 
upon the current and is therefore in phase with 
the line voltage but in the reverse direction. The 
result is a progressive increase of the voltage in the 
| direction from the supply towards the open end. 
| The increment of voltage in any short section of the 
line is the product of the charging current flowing 





important for transmissions over very great dis- | the expressions capacitative and inductive reactive power | through the section and its reactance. 


tances. The first is that of the limitation of the 


are used for additional emphasis. 


| The charging current flowing past any point 
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in the line 


from the supply end, and is E, at the supply 
‘al - 
end and zero at the open end. 
@ Ly 
n 
The rise of voltage in the section nearest the supply | 


end is then 


into n small sections each has the reactance 


Pro wLy 

E; "2 
while that in the section farthest from the supply 
end is zero; in between, the increment of rise in 


each section decreases proportionately to its distance | 


from the supply end (Fig. 1 (5)). The average 
increase in any one section is thus 
Pro w L; 
E; ' 2x’ 
and since there are n sections the total increase is 
> 
E, — E, ad (3) 


The rise of voltage is thus equal to that which would 
be produced either by half the charging current 
flowing through the whole line or by the whole 
charging current flowing through half the line. 
Since 
E, ~E, ~E; (4) 
which is the condition upon which the calculation 


is based, 
a (= it ® =) |e, 


a0, ‘ 
- > ‘ ° - (5) 





where E, and E, is the voltages at the supply and 
load ends respectively. 

This result is an application of the general principle 
that a change in voltage along an inductive line 
that has no losses must always be accompanied 
by a flow of reactive power in the reverse direction 
to that in which the voltage increases; or con- 
versely that if the line resistance is negligible, a 
change of voltage can only be brought about by 
such a flow of reactive power. If it is remembered 
that the product /¢ is constant for all lines, as it 
defines the constant velocity 

Vile 
with which electric waves are propagated over any 
natural line in air, while L; = al and C;= ac, 


186,000 miles per sec. (6) 


equation (5) may be rewritten in the convenient | 


form : 

E, w\? a? 
E, (2) 2° 
ce 
E, 
page 1, by the curve marked “ Ferranti-effect of line.” 
This curve is drawn on the assumption that the 
supply terminal voltage E, remains constant; in 
fact, however, any sudden variation of load causes 
an immediate alteration of E, corresponding to the 
voltage drop due to the load current in the leakage 
reactance of the alternators. These variations of 
voltage follow instantaneously upon the variations 


(7) 


The relation between and a is shown in Fig. 3, 


POWER TRANS 


is inversely proportional to the distance , 
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If the line is divided 


| no load. 
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of the load, so that it is impossible for them to be 
immediately neutralised by the voltage regulators, 
which can operate only within the limitation of 
speed imposed by the time constant of the alternator 
field windings. The result is that if load is suddenly 
thrown off the line, the supply end voltage rises 
temporarily, and this increase is added to the 
Ferranti-effect of the line itself. The three addi- 
tional curves of Fig. 3 show this total increase of 
the voltage under the assumption that a load equal 
to the natural load of the line is disconnected. The 
supply alternators with their transformers are 
assumed to have a reactance of 25 per cent. and the 


oe P 
curves apply to three different values of : 


P,.’ the 
ratio between the total rated capacity of the 
alternators and the natural load of the line. The 
derivation of these results is given in Appendix I, to 
be published later. 

The curves in Fig. 4 show, as a function of the 
length of the line, the minimum alternator capacity 
which is necessary to prevent exciter instability at 
> 
Pm is the ratio of the necessary alternator 


Pr 


capacity to the natural load, and P#ms 


mx is 
im 


the ratio 


between the maximum capacitative reactive power 
that can be consumed by the alternators and their 
rated capacity; this, as explained above, lies 
generally within the limits of 30 per cent. and 
50 per cent. Figs. 3 and 4 thus show that the 
practical necessity of limiting the voltage variations 
on the line to about 15 per cent., and the economic 
impossibility of providing generating capacity which 
is a multiple of the maximum load on the line, makes 


| it impracticable to operate over a greater distance 


than about 170 miles, unless some means of artificial 
compensation is employed. 

The simplest way of compensating the charging 
current of a long transmission line is to connect to 
it, at intervals of 100 to 150 miles, reactors which 
consume the reactive power produced by the line 
capacitance, as shown by Fig. 5 (a). The effect upon 
the flow of reactive power is shown in Fig. 5 (0). 
The reactive power is zero at the open end and 
increases progressively towards the supply end just 
as in Fig. 1 (6), until at the point A (Fig. 5 (6)), 
where the first reactor is installed, its value is P,c,. 
The reactor is dimensioned so that the reactive 
power which it consumes is P,; = 2 Pro. The 
flow of reactive power immediately to the left of A 
is thus reversed in direction, and has the value 








Pro — Pu - Prey. Proceeding again towards 
the supply end, the flow of reactive power in the 
load direction decreases successively as successive 
elements of the line are passed, until it is zero half 
way between A and B (Fig. 5 (5)), the point where 
the next reactor is installed. Immediately to the 
right of B the reactive power is P,cxp = Prcea. The 
reactor B is identical with that at A, so that the 
whole process is repeated, as it is at C, D, and so on. 

The voltage, as explained above, decreases in the 
direction in which the reactive power is flowing and 
vice-versa, so that the voltage along the compensated 
line is as shown in Fig. 5 (c), alternately rising and 
falling, but equal at the two ends. If the reactive 
power consumed by the reactors installed along the 
line equals the total reactive power produced by the 
line capacitance and if the reactors are symmetric- 
ally distributed there is no resultant voltage drop 
along the line, which behaves as if its capacit ince had 
become zero. The line may therefore be repre- 
sented by a pure inductance, as shown by Fig. 5 (d), 
the voltages at the two ends being equal as long as 
no load is connected to the end of the line. The 
Ferranti-effect vanishes together with the problem 
of the supply of reactive power at no load. 

Consider now the line of Fig. 5, the capacitance 
of which is completely sameinned by means of 


.reactors, so that its voltage at no load is constant, 


and suppose that it is loaded by means of a resistance 
R, at its end (Fig. 5(d)). The load current flowing 
in the inductance of the line requires for its main- 
tenance a certain reactive power which can only be 
supplied from the alternators at the supply end. 
The amount required is the same for each element 
of the line; so that the amount flowing from left to 
right increases progressively and proportionately 
as one proceeds from*the load to the supply end. 
The voltage drop along such a line, which, of course, 
may easily be calculated by elementary methods, 
may therefore be derived also in the same way as 
the Ferranti-effect. The flow of reactive power 
from the supply towards the load end is manifested 
by a progressive decrease of the voltage in the 
direction towards the load end, in just the same 
way as the rise of voltage at the open end of the 
unloaded line is the result of the flow of reactive 
power in the direction from line to supply. 
The line current is 

E; 

R? 

so that the reactive power supplied by the alternators 
flows through the line inductance in the direction 


I; = (8) 
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pe ; | 
from the supply towards the load end and has the | 
value : 


P, =i. I%. 

By the same arguments as were used when 
dealing with the line af no load, the fall of| 
voltage in the line due to this flow of reactive power 
P,, | 

may be expressed as the product of a current E, 


wal wl; . 


(9) | 


L 
with half the reactance of the line, namely == 


It follows that 


Y P w L; 
I~ Pre whe . 
E, oa & 3 fe 
w L? 
>| - 7 om 


This is the same result as that given by the con- 
ventional calculation, namely : 
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supply system out of or into the line; that is the | 
power factor of the supply to the line, which is| 
unity at the natural load, is less than unity at any | 
other load. If the load is less than the natural load, 
the supply must behave as an under-excited syn- 
chronous machine, and if the load is greater than | 
the natural load, as an over-excited synchronous | 
machine. 

Comparison of equation (5) with the result 


obtained by putting R; = Ly 


C 

w* L; C = 

y =)- = ~! shows thatifa long line is 

1 

provided with fixed compensation so that the 
Ferranti-effect disappears at no load, an equal volt- 
age difference, though in the reverse direction, must | 
appear if the line is loaded with its natural load. This | 





| 
in equation (10), | 





namely, 


| 


| voltage drop in the line is not of great importance | 


3 











The angle between the currents I, and I, is, as above 
_ wy Ej wC;.E, wa Py 
ate Ger Ai Go | 
The angles 6, and @, are thus equal at the natural 
load (Fig. 6(6)). If P <P, then 6, < 6, (Fig. 
6 (a) ), while if P > P, then 6, > 0, (Fig. 6 (c) ). 
The terminal voltages are practically constant, so 
that as the load alters, the vectors representing 
them remain of constant length, while the angle 
between them and the length of the circular arc 
joining their ends increases; the» length of the 
terminal current vectors increases also with the load, 
but, as the total capacitance current is constant 
(because of the constant voltage) the length of the 
are of the circle joining their ends remains constant, 
so that the angle between them decreases with 
increasing load. 


6, (19) 














E, sR (1 _ ) —4 | in most practical cases, unless the load is reactive ; for | (To be continued.) 
E, (Rf + w* Li) Ri | instance, if it contains a large number of asynchro- 
ee Lu an | nous — —_ this er case, it is reaper 
- 2R? | to correct the load power factor to nearly unity, | 
Li. ; ; so that not much reactive power need be transmitted | LITERATURE. 
since —pr is, by hypothesis, small compared with | over the line. If there is no other synchronous | ae 
oie | machinery, this is usually done by installing, at the s _ ea 
J° Cofferdams. By LAZARUS WHITE and EDMUND ASTLEY 


When considering the voltage drop in the loaded 
and compensated line it was possible to ignore the 
capacitance, as the whole of the capacitative reactive 
power was absorbed by the compensating reactors 
and the line behaved like a pure inductance. If 
now the compensation is removed, the resultant 
flow of reactive power in the loaded and uncom- 
pensated line may be obtained by superimposing 
the flow of reactive power in the loaded and com- 
pensated line of Fig. 5 (d) upon that in the uncom- 
pensated and unloaded line of Fig. 1 (6). By the 
same arguments as were used above, the reactive 


power is P,c — Py, the resultant charging current 
. (P,-—P,1) 
—— nd 

is E, , & 

ee Pre Pho w tL; 

E, E? 2 

sie Ej wC; Tw Ly w L; 
E 2 
«a Li C; 1 
+ _ 12) 
+ <F\G ro) ( 


With equations (1) and (6) and putting P — E%/R, 
the load transmitted, equation (12) may be re- 
written as 


a=4(F) 0 -()] 


This expression contains as variables only the length 
of the line and the ratio between the load trans- 
mitted and the natural load. From it, by putting 
P = 0, may be derived equation (5). 

The natural load is defined as that load at which 
the voltage of the natural line remains constant 
over its whole length. If E, = E, it follows from 
equation (12) that 


(13) 


C; ] 
L; R 


L; /) 
r. \/ a, /: 


The load corresponding to this value of R; is 


e-_ =. 


Re fi 
c 


as defined by equation (1). 

At the natural load the reactive power produced 
by the line capacitance (Ej w C;) is exactly equal 
to that consumed by the line inductance (Ij w L)). 
Since both capacitance and inductance are dis- 
tributed uniformly over the whole length of the 
line, the reactive power developed in any section 
is consumed in that section, so that no reactive 
power at all is transmitted along the line, and the 
voltage all along it is constant. The mutual com- 
pensation of capacitative and inductive reactive 
power causes the voltage and current to remain in 
phase all along the line, although both together are 
shifted through an angle which increases with 
increasing length of line. 

Unless the line is artificially compensated any ex- 
cess or deficiency of reactive power upon the line must 
be made up by a flow of reactive power to or from the 


Ry (14) 


» Pa (15) 





| load end of the line, synchronous condensers pro- 


vided with quick acting voltage regulators. Fre- 


| quently, however, it is economically necessary to 
| avoid the transmission of reactive power over the 


line. This may be done by adjusting the compen- 
sation in accordance with the load, so that the 
voltage always remains constant. The net amount 
of reactive power that must be absorbed by the 
compensation at any load is then :— 


Pp? 
(Pn -5-): (16) 
n. 


When the load is below the natural load, P, is 
positive ; that is, reactors must be connected to the 
line to absorb the surplus reactive power produced 
by the line capacitance. When the load is equal to 
the natural load, there is neither deficit nor excess 
of reactive power, while when the load is above the 
natural load, P, becomes negative; that is, the 
line suffers a deficit of reactive power which must 
be made good by connecting to it condensers oi 
other sources of reactive power. 

If the line had no resistance the voltage, by 
regulation of the compensation, could be maintained 
absolutely constant over its whole length. Every 
line, however, has some resistance so that a voltage 
drop equal to I;ar is produced, where r is the 
resistance per unit length. This may be balanced 
out by allowing a certain reactive power P,, to flow 
along the line in the direction opposite to that of 
the load power P, such that the voltage rise (Ferranti 
effect) due to P,, balances the drop due to P; when 
this condition is satisfied, 


Ihar= (Z) wal 


r 
Py = El; — = P—, 
w w 


aw 


v 


P, = E} wC; — Tj w Ly = 


(17) | 


This reactive power P,, may be caused to flow, | 
as will be seen later, when synchronous machinery 
is installed at both ends of the line, by slightly | 
increasing the excitation of the machines at the | 
load end and reducing that at the supply end. 
This is equivalent to connecting a condenser at the 
supply end, so that the Ferranti-effect is artificially | 
increased. 

From the assumption upon which this study is | 
based, namely, that the variation of the voltage 
along the line is small, it follows that the voltage | 
drop I;. wl per unit length is at any point very 
nearly perpendicular to the line voltage at that) 
point. The inductive voltage drop I, . w L; of the 
whole line is, therefore, represented by the arc of 
a segment of a circle, the sides of which are the line 
terminal voltages E, and E, (Fig. 6). The angle 
between E, and E, is . 
wll; wl 

S» ss” «°F, 

In a similar manner the current undergoes a 
phase shift depending on the vector difference 
between the nearly equal currents in adjacent, 
sections of the line, the difference current being 
always perpendicular to the line current and propor- 
tional to the product of voltage and line capacitance. 


@a 


0, = 








(18) 


PRENTIS. New York: Columbia University Press; 
and London: Oxford University Press, Humphrey 
Milford. [Price, in U.S.A., 7.50 dols.; in Great 


Britain, 50s. net.) 


THE vast schemes of public works that the United 
States Government has sponsored during the past 
ten years have provided American civil engineers 
and contractors with a wealth of experience without 
parallel in any other country in the world, with the 
possible exception of Russia; and inevitably, 
because of the scale of the operations, with a number 
of difficult problems. In this category comes 
the design and construction of cofferdams, which 
is the subject of this work by two civil-engineering 
contractors who were engaged for six years in con- 
structing dams and locks on the Mississippi River 
between St. Louis, Missouri, and St. Paul, Minnesota. 
Each of the 26 locks and dams required the con- 
struction of at least three large cofferdams; but, 
on examining the available literature on the subject, 
the authors found that very little attention had been 
devoted to the scientific design of cofferdams. A 
certain amount of research had been undertaken in 
the laboratories at the University of Minnesota, 
Columbia University, and the University of Iowa, 
and the writers themselves, through their firms, 
added to this by model investigations. There was 
evident, however, a need for a book which would 
co-ordinate the results of these studies and the 
experience gained in carrying out the Mississippi 
works. This they have set themselves to provide. 
The main structure of the book consists of six 
chapters dealing, respectively, with the hydro- 
dynamics of cofferdams (to which some valuable 
contributions are made by Professor Donald Bur- 
mister, of Columbia University) ; erosion in streams ; 


| lateral earth pressures ; land cofferdams ; practical 


considerations ; and examples of cofferdams. An 
appendix is devoted to a number of informative 
photographs, including a series of seven showing 
stages in the collapse of a cofferdam; rather 
strangely, no mention appears to be made of the 
period of time covered by these photographs, 
though it is obviously short. Another appendix 
contains details of the hourly wages, and the 
contract prices of the 68 items, totalling some 
4,866,000 dols., involved in the construction of 
No. 26 Dam, at Alton, Illinois. There is also a 
glossary of terms and a bibliography of articles in 
American journals and institution transactions. 
Descriptions of the various failures of cofferdams, 
and the lessons learned from them, are not the least 
valuable portions of the book ; and the devices to 
which the authors had recourse in such emergencies 
are both helpful in themselves and likely to prove 
stimulating to the ingenuity of the reader who is 
faced with similar unexpected problems. Mr. 
White and Mr. Prentis have been fortunate in their 
many collaborators, but are to be congratulated no 
less on their own skill in selecting and recording the - 
wealth of practical information that their book 
contains; though it is curious that they do not 
appear to have explored British, or any European, 
records, which might have helped them considerably. 
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FUTURE SOURCES OF POWER.* 


THe sun’s rays deliver as much energy on the earth’s 
surface in one minute as the entire human race utilises 
in a year. Despite the presence of this bountiful 
flow of energy, a large part of the struggles of the 
human race are concerned with acquiring and con- 
trolling sources of power. Evidently our state of 
development in the utilisation of power is still rather 
crude. The energy supply which is most critical in 
America is that of petroleum. At the present time, 
we are using something over 1,000 million barrels a 
year. The known proved reserve of petroleum in the 
ground is 12,000 million to 15,000 million barrels, 
depending on who does the estimating; thus the 
petroleum actually in sight is only about a twelve-years’ 
supply. But new discoveries are being made con- 
stantly, so most of the people in the petroleum industry 
say that they are not worried about the supply, at least 
for the present generation. It is a little discouraging 
to note, however, that the new discoveries are not quite 
keeping pace with use, so that the pinch of partial 
depletion may come sooner than the optimists 
anticipate. 

There may be discoveries of great new fields, but the 
prospects of that are not very good. There is the 
possibility of extensive fields lying under the ocean, 
next to coastal plains such as border the Gulf of 
Mexico. There may also be a great deal of petroleum 
at far greater depths than are yet explored. We live 
in hopes that there are, but it should be remembered 
that, if recovery is made from the more difficult places, 
the cost of production is certain to rise and the customer 
must pay for it. Technical advances in refining have 
greatly extended the potential life of the petroleum 
resources. The widespread utilisation of cracking has 
more than doubled the yield of gasoline, and hence has 
more than doubled the potential supply of motor fuel. 
Now the polymerisation of refinery gases into liquid 
fuels is beginning to come in, and is helping to extend 
the life line of petroleum. Such technical advances are 
a great factor in keeping up the liquid-fuel supply, but 
eventually, perhaps distressingly soon, depletion will 
begin to make itself felt. What then ? 

There are several possibilities that need to 
evaluated. (i) Even with the best production methods, 
over half of the original petroleum deposit still stays 
in the ground after the well has gone dry. Mining the 
sands looks to be impracticable, not to mention being 
very expensive. If some one will devise an inexpensive 
means of breaking the adsorptive forces between 
petroleum layers and the sand grains, he will greatly 
lengthen the life of our oil resources, not to mention the 
possibility of making himself rich. (ii) There are 
many billions of tons of oil shale in this country which, 
when heated, will yield from half a barrel to two or 
three barrels of petroleum-like oil per ton of shale 
The potential supply is enough to supply our motor 
fuel for from a hundred to several hundred years, 
depending on the grade of shale considered acceptable ; 
but mining or quarrying the shale, retorting it, and 
disposing of the waste costs effort and money. If the 
refinery cost of gasoline should become double its present 
figure of 5 cents to 6 cents a gallon, shale oil might 
begin to compete. (iii) Germany and, to a certain 
extent, England, are making fairly satisfactory liquid 
fuels by reacting hydrogen gas with low-grade coal at 
high temperature and pressure in the presence of a 
catalyst ; but the cost of production is about 20 cents 
a gallon compared to the American cost of 5 cents to 
6 cents. a gallon from petroleum. That high cost 
might be lowered somewhat, but the prospects are that 
it will not go down materially. (iv) Alcohol from 
agricultural products is great fuel for politicians from 
the corn belt, but is not so practical for automobiles. 
The first item is cost—15 cents to 20 cents a gallon, 
under the best practice. Next is the lack of supply. 
A small fraction of our fuel might be supplied from 
waste and surplus farm products, but it would require 


be 


nearly all the good crop land in the country to supply | 


There would 
we 


the motor fuel demand by this means. 
be nothing left to eat. Summarising liquid fuels: 
ean have fuel for automobiles for at least several 
generations, but ata price. The lush days of practically 
free oil from the ground will begin to end some of these 


| 





}and cost brought under control, the storage of energy 





| 
| 
| 
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up, but that is one of the unpredictables. Hence, | saved what I consider to be the best idea until the last ; 
as regards coal, we are very lucky; but that does not | namely, that men should try to do efficiently what 
mean we should be negligent of conservation. Within | nature has been doing inefficiently for a billion years 
the next hundred years, many of the best deposits | utilise photo-chemical reactions. The basis of all life 
will be depleted. Expenses of recovery will go up, | is some simple photo-chemical reaction, thought to be 
quality will go down. Eventually, no matter how | H.O + co 
much we conserve, this sponging off past ages for fossil , “ HCHO + O, (formaldehyde) 
energy must cease. What then? That is a question | . 
which America will face eventually, and which many| The formaldehyde immediately forms simple sugars, 
groups of people in the world are facing now. Other | Which then serve as the basic material for the multitude 
possible sources of energy certainly should be con-|0f complex compounds in plants. What we should 
sidered. . . | like to do would be to take some such simple compound 
(a) Water Power.—The water-power sources of the | 4S formaldehyde, formed with the help of radiant 
world are by no means fully developed, but even if| energy, put it in an electro-chemical cell, expose it to 
they were, they would be quite inadequate. About | oxygen, and then reverse the above reaction and get 
10 per cent. of America’s energy comes from water | back the stored energy as electrical energy, at high 
power ; by full development, that could be extended to | efficiency. Formaldehyde can be oxidised in a cell in 
20 per cent. or 25 per cent. It helps, but it simply is | 4 basic solution, to give formic acid and a smal] amount 
not enough. (6) Wind.—Lots of energy goes to waste | of electrical energy. Perhaps all that is needed is a 
in a hurricane or tornado, but you cannot count on it. proper catalyst to complete the oxidation to CO, and 
Moreover, the average breeze is at a very low potential | water, and get back all the stored energy. The catalyst 
so far as energy is concerned. Except for isolated| which nature uses for performing the photosynthesis 
special cases where a high-cost storage capacity can be | Of the above equation is chlorophyll. That is the best 
provided, wind power seems to be out of the question. | catalyst known, but it is very poor. Plants are very 
(c) Tides.—In a limited number of places, such as | inefficient stores of energy. Even the most luxuriant 
Passamaquoddy Bay, the use of tidal power may be | Plants have an energy-storage efficiency of less than 
practicable if a possible market is close at hand. Like | 2 per cent. ; 
the power from falling water, this may help, but it | It is a wide open field, this study of photosynthesis 
can supply only a small proportion. (d) Wave Power.— | and the study of oxidation cells which will reverse the 
Many wave motors have been designed, and some of | reaction. That is the reason it is hopeful. The systems 
them have been patented; but the variability of the | which might be used would not have to be limited to 
source of power makes this device impracticable. | organic compounds; it may well be that inorganic 
(e) Utilisation of Current Vegetation—About 50 times | compounds offer the most hope. The satisfactory 


as much energy is stored up in plant life on the earth | system would need to be one that is as light-sensitive 
i as the chemicals on a photographic film, and as easily 


radiant energy 


in one year as man utilises in that period. It might | t 
appear, then, that we could use the present growing reversible as a lead storage cell. If such a photo- 
chemical-electrical system can be developed, the 


trees, grasses and shrubs for fuel. Close investigation 
makes that idea discouraging. The United States 
would have to use nearly all the annual crop of vege- 
tation to meet the energy demand. Nothing would | storing chemical compounds. 

be left to eat, and the land would be a desert in a few | Some day, the photo-chemical approach to energy 
years. (f) Atomic Energy. | utilisation will either be solved or definitely proved 


The business of smashing | < 
atoms to release great gusts of energy is a profitable impracticable. In view of our own energy resources, 


problem of energy capture and storage would be solved. 
The storage of the energy would be simply that of 


sport—for news reporters ; but it is not an item that | it may seem foolish to start working on it now ; but 
has much standing in physics laboratories. Far more | it may not be too early to start. Many parts of the 
energy has to be put into the operation than can be | world already suffer from insufficient energy. Many 


international problems might disappear if every group 
of people could fully utilise the energy falling on its 
roof tops. Enough energy falls on about 200 square 
miles of an arid region like the Mohari desert to supply 
the United States. When we become ingenious enough 
to utilise the energy treasure efficiently, wherever it 
may fall, we may solve many of our economic problems. 


got out. There is some evidence that one of the isotopes 
of uranium, if relatively pure, might, upon bombard- 
ment with neutrons, disintegrate to give a net yield | 
of a rather large amount of energy; but this isotope 
of uranium is one of the rarest of rare materials. Any 
other materials tried have not, thus far, shown any 
hopes for energy production. 

This brief survey has covered the possible sources of 
energy except one—the direct utilisation of the energy 
of the sun’s rays. The average intensity of solar | 
energy in this latitude amounts to about 0-1 of a 
horse-power per square foot. The energy falling on | 
one square yard of roof would more than operate all 
the electrical household appliances, including lights 
of the average family, if it could be directly utilised. | 
One of the obvious possibilities lies in photo-electric 
cells. Thus far, photo-electric cells have operated | 
with microscopic efficiency and have been very ex-| and the layers are glued together by a plastic of viny! 
pensive. If some one can make revolutionary im-|and phenol resins. In building the first Langley 
provements in photo-electric cell efficiency and can /| aeroplane, about 5,000 sq. ft. of mahogany veneer and 
cut down the cost of construction, we might have | 60 gallons of plastic were used. The Langley plane is 
something there. At present, the prospects are dis-| a low-wing four-seat cabin machine, fitted with two 
couraging, but one hesitates to say that such utilisa- | 65-h.p. Franklin engines, giving a top speed of 142 
tion is impossible. Even with the items of efficiency miles an hour with a full load of four passengers and 

40 gallons of fuel. A runway only 200 ft. long is 


sufficient for taking off, and with a full load the aero- 
plane has a service ceiling of 15,000 ft. and a range of 600 
miles. The landing speed is 46 miles an hour. The 
machine has a wing span of 35 ft., a length of 20 ft. 6 in., 
and a gross weight of 2,300 lb. The unloaded weight 
is 1,410 lb. To overcome warping, the veneer covering 
was moulded by fluid pressure; none of the exterior 
covering was flat-pressed. The moulds used in forming 
the covering were: right and left fuselage halves: 
centre section; two outboard panels; two aileron 
moulds; horizontal stabiliser; vertical fin; rudder 
and elevator moulds ; engine cowl (upper and lower) ; 
engine nacelle (upper and lower) ; and two streamlined 








NOTES FROM NORTH AMERICA. 


AN interesting aircraft now in production in the 
United States is the Langley aeroplane, named after 
Samuel Pierpont Langley, the pioneer American air 
man. The machine is unusual in that the outside 
covering is built up of layers of Honduras mahogany. 


The thickness of the veneers ranges from ,4 in. to } in., 


would be troublesome. Large storage reservoirs of 
water might solve this problem, pumping water to | 
high levels in daylight hours and using it in water 
turbines during darkness. The overall efficiency of 
such storage can be about 70 per cent. In general, it 

may be said that photo-electric cells are barely possible, 

but not hopeful. 

The simple and obvious device of using focused rays | 
to heat up a liquid has been toyed with for a long time. 
Dr. Abbott, of the Smithsonian Institution, has a small 
solar power plant with revolving parabolic mirrors for 
which he claims an electrical energy production effi- 
ciency of 15 per cent. We shall have to do better than 











that if the sun’s rays are to be a practical source. 
is not likely that the efficiency of the solar power plant, 
if it operates by steam generation, can be greatly 
improved. On the other hand, solar energy may well 
be on the verge of being practical for heating buildings, 
where a high potential is not important. The storage 
capacity must be sufficient for weeks or even months 
of operation. A closed cycle of employing a low- 
boiling liquid might serve for such storage. First 


days. This generation may very well feel the pinch of | 
partial depletion. Any economy or conservation steps | 
are very much in order. 
In coal, the United States the most happily | 
situated country in the world. We have over half of | 
the world’s known coal reserve, and less than 6 per cent. ! 
of the world’s population. At the present time, we have | 
enough coal in sight (all grades) to last 3,000 years. 
" ; f C or 6 > 4 | ° , 
the pinks of a oars - eeghinn ee costs would be high, but operating costs might be cut 
to the vanishing point. Such an idea may bring a 
nxends x | smile, but it is now becoming almost respectable, for 
* Address delivered on October 4, 1941, by Professor | the Massachusetts Institute of Technology has begun 
Cc. C. Furnas (Sterling Chemistry Laboratory, Yale | some experimentation along this line. 
University) at a joint meeting of the Rochester, Syracuse,| The foregoing suggest some interesting ideas, but, 


is 


and Cornell sections of the American Chemical Society, | with the exception of heating buildings, they do not 
at Rochester, N.Y., U.S.A. 


Abridged. seem to come within gun-shot of practicality. I have 


It | 


fillets which fit between the upper wing root surface 
and the fuselage 

As a result of the curtailment of the production of 
American automobiles, the aircraft industry in the 
United States becomes the nation’s second largest 
industry, being exceeded only by the steel industry. 
The Assistant Secretary of Commerce reports that, 
between 1938 and 1942, the labour employed in the 
aircraft industry will have increased ten times and the 
production of aeroplanes nearly 30 times. Progress 
has been made in the direction of mass production and 
| the output per man-hour has been tripled. For the 
| manufacture of aeroplane engines alone, more than a 
total of 10,000,000 sq. ft. of floor space is being used. 
Canadian aircraft manufacture is also expanding 
rapidly, and before the end of 1941 Canada was ex- 
pected to have nearly 3,000,000 sq. ft. of factory space 
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devoted to aircraft production, an increase of about 
780 per cent. since the war began, according Ralph P. 
Bell, Director-General of Canadian Aircraft Production. 
At present, the Canadian aircraft industry employs 
some 35,000 hands, as against only 1,000 a few years ago. 
For the time being, Canada has given up the idea of 
manufacturing aeroplane engines on a large scale, on 
assurances by the United States that the Dominion 
will obtain all the engines needed. The first Canadian 
manufactured aluminium propeller blades have now 
been produced, and within a year Canadian firms are 
expected to export propellers to Great Britain. In 
September, the Dominion was manufacturing 13 
different types of aeroplanes, but this number is to be 
reduced to six, namely, an elementary trainer, a single- 
engine advance trainer, a twin-engined advance trainer, 
a coastal reconnaissance amphibian, a bomber, and a 
fighter. 

The output of army tanks in the United States 
during October was about 700, of which 400 were 
the 13-ton lightweight tanks and the remaining 300) 
the 28-ton or medium tanks, according to reports of 
American Federal agencies early in November. By 
the end of 1941, the output of tanks in the United States 
is expected to rise to 1,200 a month, of which 500 will 
be of the light type and 700 of the medium type. 
By July 1 next, the United States expects to produce 
2,000 tanks a month, of which 1,200 will be of the 
medium type, and by the late autumn of this year, 3,500 
tanks a month. Production of the 60-ton heavy tank 
on a fair scale is exected to be attained in the final 
quarter of the year. 

United States production of aluminium, which was 
the first metal to be placed under mandatory priority 
control there, has been increased from 224,000,000 Ib. 
in 1936 to an estimated output of 412,000,000 lb. in 
1940, and 600,000,000 Ib. in 1941. For the present 
year, a production of 800,000,000 lb. is expected. 
Canada and the United States together are expected to 
produce at the combined rate of 1,120,000,000 Ib. 
The great increase of this material is expected to 
be sufficient to meet war needs in the United States, 
but not all civilian requirements. Magnesium is still 
scarce, but is being produced at a greatly increased 
rate in the United States. The 1941 production 
of 30,000,000 Ib. failed to meet the demand by 
130,000,000 Ib., but this year United States producers 
are expected to supply 150,000,000 Ib., as against 
an estimated demand of 300,000,000 Ib., and a goal of 
400,000,000 Ib. has been set for 1943. 

In an attempt to offset the shortage of 750,000 tons 
of copper that is expected in the United States for 1942, 
American Federal defence officials are studying the 
possibilities of using steel instead of brass for shell 
cases. About half a million tons of copper will be 
needed for shells manufactured in the United States 
this year, thus a substitution of steel would aid greatly. 
The officials who are urging the substitution, point 
to Germany’s success with steel shells, while those 
who oppose the plan argue that the brass cases now 
employed can be used five times, while it is feared 


that steel] cases could only be used once, because of 
corrosion by the powder fumes. There ig also the 
greater difficulty of working steel and difficulties 
arising from the different heat conductivity and 
coefficient of expansion, as compared with copper. 
When a shell is fired, the brass case heats rapidly, 
expands, and seals the breech ; then the copper cools 
quickly and permits easy ejection of the shell. It is 
questioned whether this action can be obtained with 
steel. 

The capacity of the machine tools built in the United 
States during 1940 and 1941 is equal to the capacity of 
all the tools that were in existence in the country at 
the beginning of 1940, according to the Office of Pro- 
duction Management. American factories on January 
3, 1940, possessed about 930,000 machine tools. During 
1940 and 1941, some 300,000 have been built, with an 


|average unit capacity about three times that of the 


older machines. 

The Maritime Commission announced on November 
22 the award of 11,000,000 dols. worth of contracts, 
for the construction of twelve coastal tankers and 
four seagoing tugs. This makes a total“of 129 vessels 
ordered in the small-ship programme which is a part 
of the Commission’s plan to provide important tonnage 
for America’s own defence and for the Lease-Lend 
arrangement with the Allies. 

To make ocean tankers and other means of oil 
transport available for other purposes, 4,500 miles of 
pipelines for petrol and crude oil were laid in the 
United States during the year ended October 1, 1941, 
according to data collected by Federal Government 
agencies. This brings the total length of such pipe- 
lines in the United States up to 131,000 miles. Of the 
pipelines just completed, 2,700 miles are for petrol and 
1,800 miles for crude oil. A comparison of transporta- 
tion costs for pipelines with those of other methods 
shows that it costs 1} cents to transport a gallon of 
petrol from Texas to ports in north-eastern States by 


| of about 175 miles. 


for some years to come ; but much work has been done 
on a 3,255-mile road known as the First Inter-American 
Highway. Motorists can now travel in comfort from 
the United States to Mexico City and some 80 miles 
beyond, but they cannot continue to Guatemala City, 
because the road is not complete in southern Mexico. 
In the southern part of Guatemala, an all-weather 
highway has been constructed and it is possible to drive 
between Guatemala City and San Salvador, a distance 
Much work remains to be done 


| on the highway in Salvador, Honduras, Nicaragua, 


Costa Rica, and Panama. Statistics showed that on 
September 1, 1941, 1,313 miles, or 40 per cent., of the 
route, had been paved, and an additional 737 miles, or 
23 per cent., improved as an all-weather road. Another 


| 495 miles exists as dry-weather road and the remaining 
| 710 miles as trails only. 





tanker, while the cost is 54 cents by railway for the | 


same distance. Pipeline costs are about 30 per cent. 
to 40 per cent. higher than those with tankers, but are 
still much less than by railroad. The rapid construction 
schedule followed in building many of the pipelines is 
indicated by the fact that the 236-mile pipeline from 
Portland, Maine, to Montreal, Quebec, was put into 
service 132 days after construction began. This is 


the first line to be built as a defence project and the | 


total cost was 8,800,000 dols., including the eight 
pumping stations and one marine terminal. The pipe 
is 12-in. in diameter and is designed to pass 50,000 


barrels to 60,000 barrels (42 gallons per barrel) of oil | 


daily. It is believed that the pipeline can convey the 
oil between the two points in 12 days less than tankers 
would require, as tankers must travel around the 
Maritime Provinces and up the St. Lawrence River. 
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MOBILE CHLORINATOR FOR 
EMERGENCY USE. 


THE sterilising properties of chlorine have become of 
increased importance under present-day conditions 
when an emergency may necessitate the immediate 
use of water from a source which may have been con- 
taminated. The provision of chlorinating apparatus 
which can be moved quickly to the source of the new 
supply is therefore a reasonable precaution. The 
photograph reproduced on this page shows a mobile 
chlorinator recently developed in the United States 
by Messrs. Wallace and Tiernan Company, Incor- 
porated, Newark, New Jersey. It will be evident 
from the illustration that the apparatus is intended 
for towing behind a motor car or other vehicle, and 
is, therefore, mounted on two sprung road wheels, 
the small castor-like wheel at the front of the triangular 
draw-bar being retractable and used only when the 
plant is in service. The chassis is designed for long 
distance work and rough road operation. The body of 
the vehicle is partly open at the sides and open at the 
rear, but is provided with a roll-up canvas cover, which 
closes it in completely during transit. The front part 
is permanently closed in, the chlorinator being housed 
in a central cupboard flanked by recesses for tools and 
accessories. The vehicle has an overall length of 10 ft., 
and is 6 ft. wide by 5 ft. 7 in. high. The gross weight, 
including two chlorine cylinders, is 2,150 |b. 

The operating unit consists of a petrol engine rated 
at 5 h.p. at 1,600 r.p.m., driving a pump capable of 
delivering 22 gallons per minute against a 400 ft. 
head. The pump is, therefore, of ample capacity to 
furnish the injector with sufficient water to operate 
against a maximum pressure of 100 Ib. per square inch, 
supplying as much as 100 Ib. of chlorine in 24 hours. 
As the pump is self-priming, it will draw either from 
an open source such as a pond or stream or from a 
water main. The two chlorine cylinders, previously men- 
tioned, each holds 130 lb., and are stowed in cradles, one 
on each side of the pump. The cylinders are connected 
through a manifold to the chlorinator. This is of the 
firm’s established vacuum type, though without the 
glass bell jar, and to enable residual chlorine to be deter- 
mined under all conditions a Hellige illuminator com- 
parator is provided. The comparator is generally similar 
to the standard unit employed in stationary waterworks 
plant, but is equipped with a small battery and lamp 
for use after dark or in defective light. The equipmént 
is particularly adapted for emergency work. Suction 
and discharge hose are carried in metal compartments 
at the sides of the body. In the accessory compart- 
ments are all the necessary cocks and other fittings for 
connecting the hose to mains and a complete set of 
suitable tools. There is also a fire extinguisher, a gas 
mask and a full set of spare parts for the chlorinator. 

We understand that in the design of the unit recent 
British experience in emergency chlorination has been 
drawn upon. Although primarily an emergency plant, 
the unit could obviously be employed for other pur- 
poses, such as the sterilising of water mains, the 
secondary chlorination of reservoirs, the supplementing 
of regular chlorination at times of unusual load, and 
‘dead-end ” flushing. It is probable also that the 
temporary increased chlorination of sewage treatment 
plants could be effected by the unit. The name and 
address of the manufacturers in Great Britain are 
Messrs. Wallace and Tiernan, Limited, Power-road 
London, W.4. 











STAINLESS-STEEL AIRCRAFT.—For use in Latin Ame- 
rica by United States air transportation companies, 
American manufacturers are now building 1,000 stainless- 
steel freight aircraft. Such machines have been built 
in the United States before, as early as 1931, but this is 


| the first time that their manufacture has been planned 


With the defence of the Panama Canal assuming such | 
| that the use of these aircraft will increase the efficiency 


importance, many Americans are asking if it is possible 
now to travel by motor car from the United States to 
the Canal through Mexico and the Central American 
countries, 


The answer is that it will not be possible: 


on a mass-production basis. It is hoped and expected 
and lower the operating cost of American air lines in 
the Latin-American countries sufficiently to force the 
German and Italian firms to withdraw their services. 
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CONNECTING-ROD BEARING 
CLEARANCE INDICATOR. 


THE avoidance of excessive clearances in the big-end 
und gudgeon-pin bearings of Diesel and other internal- 
combustion engines is obviously a matter of consider- 
able importance, but the determination of the condition 
of the two bearings mentioned usually involves the 
dismantling of both and thus increases the time required 
for overhaul. A method by which the clearances can 
be determined without disturbing any of the parts 
should thus be very useful, and such a method has 
been devised and patented by Mr. H. D. Adam, 
A.M.1.Mech.E., M.1.Mar.E., 85, Gracechurch-street, 
London, E.C.3. The instrument employed is called 
by Mr. Adam the * Play Indicator,” and is illustrated 
by Figs. 1 to 3, on this page. 

The construction of the instrument will be readily 
understood from Figs. 2 and 3. It consists of a double 
frame a, about 12} in. long and having a Vee-shaped 
bend in the centre. The two bars, of which the frame 
is composed, are firmly coupled together by a riveted 
distance-piece at the apex of the Vee and by bolts 
passing through the swivelling distance-pieces ) and c. 
The frame is secured to the connecting-rod by a roller 
chain passing around the rod on the side opposite to 
the Vee and attached to the swivelling distance pieces. 
This method of securing the frame to the rod makes 
« connection which cannot possibly slip during the 
test, while it not involve the drilling of any 
holes or other work. It haa, moreever, the advantage 
that the frame can be attached not only to rods of 
circular of different diameters, but to 
those of rectangular or H-section also. Adjustment 
for different sizes of rods is made at the swivelling 
distance-piece 6. This has a transverse slot through 
which the roller chain passes, a split pin, secured by 
a light chain to guard against being 
through the distance piece and chain at the place 
appropriate for the diameter of the rod. The other 
end of the chain is attached to a screw passing through 
the distance piece c. The function of the screw is to 
tighten the chain to give the gripping action and for 
this purpose it is provided with a wing nut. The 
split pin through the distance piece ) gives the rough 


does 


cross-section 


loss, passed 


iudjustment. 

The actual measuring device consists of a 2-in. dial 
micrometer d, graduated in half-thousandths of an inch 
This is carried on a rod which is gripped in the block ¢ 
by a wing nut, the nut also locking the block in any 
desired position on the frame a to suit the crank web on 
which the anvil of the micrometer rests. In use the 
micrometer dial is turned so that the pointer coincides 
it the start of the test with the zero mark. Th crank 
web being in the vertical position, the weight of the 
connecting rod and piston course, 
carried on the top of the crankpin so that any clearance 
between the crankpin and the brass is all at the 
bottom of the pin. If leverage is now applied below 
the cap of the connecting-rod the assembly is lifted up 
by an amount equal to the diametral clearance, which 
can be read directly on the micrometer dial. The rod 
carrying the micrometer need not necessarily be vertical 
us shown on the left in Fig. 3, since it can swivel in the 
block e and the point of attachment of the rod to the 
micrometer is on the axis of the latter, as shown by the 
chain-dotted outline on the right of the figure, this 
method of attachment enabling the micrometer spindle 
always to be set vertically. This flexibility of arrange- 
ment is convenient in such instances as those n which 
the crank webs are bevelled on the outside, leaving only 
a narrow radial portion on which the anvil can rest. 
\gain, although the micrometer rod is shown on the 
side of the frame remote from the connecting-rod 
centre, the block can obviously be reversed so that the 
micrometer is nearer this centre ; it is, in fact, generally 
so used, being shown as it is in Fig. 3 for the sake of 
clearness. 

For measuring the clearance of the gudgeon-pin 
bearing, the micrometer anvil is set on the bottom 
edge of the piston, as shown in Fig. 1, the frame being 
either left in place or moved towards the piston. 
Here, again, relative movement between the con- 
necting rod and the piston having been caused by 
jacks or other means, the diametral clearance is read 
on the micrometer. It may be mentioned that both 
measurements can be effected with no other access 
to the assembly than that afforded by the removal of the 
crankcase doors. A suitable time for making the 
examination is when the pistons are being removed for 
cleaning, since the lifting gear can be used to provide 
the necessary relative movement. The older method 
of ascertaining the bearing clearance by means of lead 
wire, etc., cannot be employed on the gudgeon pin, 
and for the crankpin bearing it is not generally very 
satisfactory. The new instrument enables accurate 
readings to be obtained in both cases and if any adjust- 
ment is required for the crankpin, it will indicate what 
shims require removal. The piston is shown in Fig. 1 as 
being of rather smal] diameter, but all normal diameters 
can be dealt with either by altering the position of the 


assembly is, of 
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or by a combination of both adjustments. 

rhe normal outfit provides one micrometer only, but, 
if so desired, a second micrometer can be mounted at 
the opposite end of the frame so as to give simultaneous 
readings from both crank webs or from diametrally- 
opposite sides of the piston, as the may be. 
Although the primary purpose of the instrument is the 
examination of connecting-rod bearings, there may be 


Fig. 1. 


case 
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different applications on internal-combustion engines 
or on other machines, where it may be desired to 
ascertain whether relative movement of two parts is 
possible or not. The instrument is packed in a case 
measuring about 13} in. by 7 in. by 2 in. deep, and 
weighing under 44 |b. 








CONTROL OF RUBBER.—The Minister of Supply has 
issued the Control of Rubber Order, 1941 (S.R. & O., 1941, 
No. 2012, price 1d.). This places under licence, as from 
December 12, the acquisition and disposal of crude 
rubber, including liquid latex, gutta-percha and balata. 
Applications for licences should be addressed to the 
Rubber Control, Vincent House, Vincent-square, London, 
s.W.1. ee 

RvuBBER Tyres FOR Roap VEHRICLES.—The Ministry 
of Supply has issued the Control of Rubber Tyres Order 
1941 (S.R. & O., 1941, No. 2013, price 1d.), which pro- 
hibits the acquisition or disposal of any new motor-car 
tyre, for a months from December 13. 
The only exceptions from the prohibition are aeroplane 
” tyres for goods and public-service vehicles, 
tyres for cycles and invalid and solid tyres. 
The present prohibition will be superseded by a licensing 


date 


period of two 


tyres, “* giant 
carriages, 


system at an early 


j 
block e on the frame, by angling the micrometer rod, 
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THE ‘*“ DOBBIE-McINNES”’ BALL 
AND BUCKET VISCOMETER. 


Most engineers will be familiar with the method 
of expressing the viscosity of such liquids as lubricating 
and fuel oils in seconds of time which are, moreover, 
distinguished by such prefixes as “ Redwood I,” 
““Saybolt Universal,” or ‘ Engler,” these prefixes 
denoting the instrument used in making the measure- 
ment. There are two types of Redwood instrument 
commonly used for industrial purposes in Great Britain, 
two types of Saybolt instrument usually employed in 
the United States, and one type of Engler instrument, 
adopted in Germany, the results obtained by the last- 
mentioned instrument, being sometimes given in 
“* degrees *’ and sometimes in seconds of time. If the 
time readings were the same for any particular fluid 
in all the five instruments there would be little objec- 
tion to this variety of measuring devices, but these 
readings differ widely ; thus, the same liquid at the 
same temperature may be classed as, say, Redwood, 
No. I, 235 seconds; Saybolt Universal, 274 seconds ; 
Redwood No. II, 23-7 seconds; Saybolt Furol, 29-6 
seconds ;' and Engler, 415 seconds or 7-9 degrees. 
Such want of correspondence necessitates the employ- 
ment of conversion formule, tables or charts in order 
to compare the results and even then only approximate 
comparisons can be made. 

The most notable attempt to clarify the position in 
this country has been made by the British Standards 
Institution, which, in specification No. 188-1937, 
entitled British Standard Method for the Determination 
of Viscosity of Liquids in Absolute (C.G.S.) Units, 
advocates that viscosity determinations be normally 
expressed in terms of kinematic viscosity If the 
at the temperature of the test is known, it 
should be recorded in order that it may be 
to calculate the dynamic viscosity. This procedure 
agrees with a resolution carried at the World Petroleum 
Congress in London in 1933. The Specification, more- 
over, adversely criticises the performance of viscometers 
of the efflux type ; that is, the type in which a measured 
quantity of oil is run from a cup through a short tube, 
and proposes in lieu a U-tube type of viscometer. Since 
the Specification was published, however, a new type of 
viscometer has been produced, the results from which 
are given in units of dynamic viscosity and not in 
seconds and which, it is claimed, is free from the 
objections made to the efflux type of viscometer. The 
latest form of this instrument, which is known as 
the Dobbie-McInnes ball and bucket viscometer, is 
shown in Figs. 1 and 2, on page 10. It is made by 
Messrs. Dobbie McInnes, Limited, 57, Bothwell-street. 
Glasgow, C.2, and employs a principle which, as far 
aware, had not been previously used. 


density 
possible 


as we are 
The external view of the ball and bucket viscometer 
shown in Fig. | gives little indication of its construction 
this being, however, clearly shown in Fig. 2. Referring 
to this sectional view, the ball is indicated at a, and 
the. bucket at 5, the ball being fixed and the bucket 
being free, its vertical movement being limited by the 
table c. In the position in which these parts are shown, 
the table occupies what is almost its lowest position 
and the bucket is seen at the instant of dropping from 
the ball, when a test is just being completed. At the 
commencement of a test the table is raised to support 
the bucket, previously filled with the liquid up to 
the enlargement of the bore, the ball in this position 
then being in contact with the bottom of the bucket. 
When the table is lowered the bucket falls at a rate 
determined by the viscosity of the liquid which passes 
into the enlarged bore through the narrow annular 
space between the bucket and the ball. The exact 
operating procedure will be described later; in the 
meantime, the basic C.G.S. units may be considered. 
According to the British Standard Specification 
mentioned above, the viscosity of a fluid is that property 
to which is due the internal resistance offered to the 
motion of any portion of that fluid having a velocity 
different from that of a contiguous portion and it 
determines the resistance offered to shear. As the 
bucket and ball are slid one over the other and the 
layer of liquid between them is small it is apparent that 
the liquid is subjected to shear as required by the 
definition. For the quantitative expression of viscosity 
a distinction is made between the dynamic viscosity, 7, 
and the kinematic viscosity, v, the former being defined 
as the tangential force exerted by a fluid on either of 
two planes moved relatively to one another, and the 
latter being the dynamic viscosity divided by the 
density of the fluid. When C.G.S. units are used the 
unit of dynamic viscosity is the poise, p, and the unit 
of kinematic viscosity is the stoke, s. In practice, 
however, the units are rather larger than is convenient 
so the centipoise = 0-01 poise (cp) and the centistoke 
0-01 stoke (cs) are employed, except perhaps in the 
case of very viscous liquids. The ball and bucket 
viscometer gives readings in centipoises, and to convert 
these readings to centistokes it is only necessary to 
divide them by the density of the fluid, p, the equation 
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7 
being vy = - It may be noted that the kinematic 
p 
viscosity of distilled water at 20 deg. C. is very nearly 
1 cs, while the dynamic viscosity is very nearly 1 cp. 


The element of time enters into the reading in the 
following way: It will be noted in both Fig. 1 and 
Fig. 2, that a clock forms part of the ball and bucket 
viscometer. This is started by hand and is stopped 
automatically by the movement of the bucket. The 
time recorded in seconds is then multiplied by a con- 
stant engraved on the ball to give the viscosity in centi- 
poises, the viscosity in centistokes, as recommended 
by the British Standard Specification, being thence 
obtained as already explained. Usually three balls 
of different sizes are provided which cover the 
viscosity range normally met with. To return to the 
construction of the instrument as shown in Fig, 2, it 
will be seen that the ball is screwed on to the end of a | 
tube attached to a plug d, that closes the chamber 
containing the ball and bucket. The plug, tube, 
and ball are removable as a whole as seen in Fig. 1, 
the bucket being visible towards the right. The 
parts as shown are in the position for charging the 
instrument for a test. This operation consists of 
filling the bucket with the liquid up to the top of the | 
smaller bore and then pushing the ball into it as far | 
as it will go, part of the liquid being displaced in‘v the 
larger bore, so that the ball is completely submerged 
and in contact with the bottom of the bucket. The | 
assembly is then placed in the chamber of the instru- 
ment with the bucket resting on the table, which is 
held up by a wood block or other convenient material | 
so that the flange of the block d is about ¥ in. above | 
the top of the body. This position is temporary only | 
and is adopted to ensure contact between the ball, | 


|is then opened and the current switched on. 











current at 250 volts. The heating assembly includes 
a thermostat bellows element and the chamber is 
filled with medicinal paraffin. It is closed by a valve e 
which plays an important part in the temperature 
control. When the charged bucket is in place, a little 
olive oil is poured into the tube of the ball and into 
the socket g, a sensitive thermometer f graduated 


to 100 deg. C. being placed in the ball and a similar | 


The valve e 
The 
readings of the two thermometers are then observed 


one in the socket, as indicated in Fig. 1. 


}and when that of the thermometer in the socket 


approaches within 3 deg. of the required test tem- 
perature, the valve e is closed, this operation bringing 
the thermostat into action by confining the oil in 
its chamber. Expansion of this oil causes pressure 
to be exerted on the thermostat bellows, this device 
then operating a sensitive switch in the heater circuit 
which cuts off the heating current. By this time the 
two thermometers show the same reading and the 
temperature of the liquid is, therefore, of the desired 
value. The liquid is heated by conduction through 


the ball and tube and the bucket and table, all these | 
rts being in close contact with one another and with | 


the body. The heating is assisted by radiation from 
the walls of the chamber, an adjustment being pro- 
vided which enables precise temperature control to be 


| effected. 


The temperature readings having been synchronised, 
the table is lowered slightly and the slot h in its spindle 
is engaged with the trigger i. The ball, bucket and 
table are still all in contact, the slight downward 
movement required for setting the trigger being pro- 
vided by the seating of the flange of the block d on 
the body. The actual test is now proceeded with. 


bucket and table during the heating of the liquid,| The clock is provided with a starting rod projecting 


the weight of the 
contact. 
The precision of the heating is one of the advantages | 


of the ball and bucket viscometer. The body of the | 


| clear from both figures. 


block being sufficient to ensure from both sides of its case towards the top, as will be | 
Pushing of this rod to the) 
right starts the clock and simultaneously releases the 
table trigger, when the table immediately falls away | 

full |is embodied in the instrument to enable the lamp to 


instrument consists of a cylindrical block of metal from the bucket into the position shown by the 
of good conductivity in which are bored three holes, | lines in Fig. 2, with the end of its spindle, resting 


viz., the ball and bucket chamber on the left in Fig. 2, 


element and thermostat chamber on the right. The | 


on the pivoted striker arm j. 
a thermometer pocket in the centre and a heating | carries a small toothed wheel meshing with a similar | 
wheel to which is connected a finger k. When the | 


The pivot of this arm 


body is enclosed in a sheet casing which provides a| table leaves the bucket the latter is suspended, by the 


heat-insulating air-jacket. 


The heating elements are | viscosity of the liquid, from the ball and commences 


of the electric coil type, the pitch of the coils being | to fall, thus bringing the escaping liquid into shear. 
closer at the ends, as indicated diagrammatically, to| The descent of the bucket under its own weight is 


compensate for end radiation. The current connection | 


is a three-point five-ampere plug in a combined socket | 


comparatively slow as long as the ball is in it, the actual 
velocity depending, of course, on the viscosity of the 
and switch, the supply being either direct or alternating | liquid under test, but, once the bucket is clear of the 








: : 
| ball it will fall suddenly on to the table. The momen- 


T ¥ | tum imparted to the table spindle is sufficient to tilt 
IN DICATOR FOR BOILE RS. | the striker arm into the position indicated by dotted 


lines in Fig. 2, the tilting causing rotation through 
|a small arc of the lower toothed wheel with a corre- 
sponding movement of the finger k, which then pushes 
the clock control rod to the left and stops the clock. 
| The reading of the clock in seconds, when multiplied 
| by the appropriate constant marked on the particular 
ball in use, gives the required viscosity of the liquid 
in absolute centipoise units at the temperature of 
| the test. It is usual when making viscosity measure- 
ments to repeat the test several times in order to 
obtain a correct value, the average of the readings 
| being taken. In this respect the ball and bucket 
viscometer is probably the most rapidly-operated 
instrument, since the liquid remains in the bucket 
and the temperature can be cunsistently maintained. 
There is thus no time lost in re-filling or in temperature 
| adjustments. Its handiness is enhanced by the facts 
that only a small sample of the liquid is necessary and 
| that, since there are no tubes to be cleared, cleaning 
is very easily carried out. The tubes employed in 
| viscometers are usually of small diameter and are 
therefore easily affected by the presence of small 
| particles of dirt, or by a roughened surface. The 
annular passage of the ball and bucket viscometer, 
although narrow, has no such disadvantage, and the 
surfaces of both the elements are lapped very smooth. 
| Actual tests are made to check the constant of each 
ball. There is no tendency for the bucket to take up 
|an eccentric position in plan, relative to the ball, 
neither, since the passage is not a long parallel one, as in 
the Barbey “ Ixométre ” used for viscometry measure- 
ments in France, would it appreciably affect the results 
if there were contact between the two elements at any 
point. An annular flow-tube, on the contrary, may 
be considerably affected by contact between the core 
and the wall (see ENGINEERING, vol. cxxii, page 111 
(1926)). 

The instrument described above is known as the 
laboratory electrically-heated type and is designed 
for use where very precise results are required and 
| testing is a part of normal] routine. For testing in 
the field, however, Messrs. Dobbie McInnes provide 
an alternative much simpler instrument in a portable 
wooden case which can be set up as a stand. The 
ball and bucket elements are virtually the same as 
in the laboratory instrument but there is no body 
part and the liquid has to be heated independently 
to the desired temperature, a thermometer for the 
ball tube being provided. The table and the auto- 
matic timing devices are also omitted, timing being 
done by a stop watch or by a stop clock with hand 
starting and stopping mechanism. 








REMOTE WATER-LEVEL INDICATOR 
FOR BOILERS. 


Tue problem of reading the water-level in the steam 
drum of a modern water-tube boiler from the stoke- 
hold floor has attracted the attention of engineers for 
several years, as will be evident from the accounts of 
remote-reading water-level indicators which have 
appeared in our columns from time to time. Some of 
these indicators are based on optical methods, but the 
new indicator shown in Figs. 1 and 2, on this page, and 
recently introduced by Messrs. Hopkinsons, Limited, 
Huddersfield, after several years of experience under 
working conditions, is direct reading. In the external 
view of the indicator, shown in Fig. 1, the graduated 
indicating element can be seen on the left. This 
| consists of an opal tubular lamp, on which the gradua- 
| tions are marked as desired, the normal marking being 
}in inches to correspond with variations of level in 

inches in the drum. A wide mark half-way up the 
lamp indicates the normal working water level. The 
graduations are, of course, fixed, the level of the water in 
the drum being indicated by a pointer which surrounds 
| the lamp and moves up or down according to the rise 
or fall of the water level in the drum. Since the 
| graduation scale is illuminated and projects in front of 
the instrument, the water level is not only easily dis- 
tinguished from a considerable distance, but need not 
be viewed from the front; it can, in fact, be seen 
from any position within an are of 180 deg. The 
lamp tube being opal there is no glare, and a resistance 


be run at a reduced voltage in order to prolong the life 
of the filament. 

The principle of the indicator is illustrated by 
the diagram, Fig. 2. The actuating element consists 
of a large sensitive diaphragm a, the underside of 
which communicates by means of the tube } to the 
lower part of the drum, while the upper side is connected 
to the upper part of the drum by means of the tube ce. 
This tube is expanded at the top into a condenser d 
and is also connected to the tube 6. Shut-off cocks are 
fitted to both pipes 6 and c at the point of attachment 
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to the drum. It will be evident that, as the con- 
denser is connected to the steam space of the drum, the 
pipe c is always full of condensed steam, any surplus 
flowing over into the pipe b. The upper side of the 
diaphragm is thus subject to a constant head, while 
the lower side is subject to a head corresponding to 
the water level in the drum. The pressure difference 
between the two heads when the water is at normal 
level is balanced by the spring e, this difference being 
the height of the gteam space in the upper part of 
tube 6 between the water level in the drum and that 
in the condenser. It will be clear that when the 
water level in the drum falls the pressure below the 
diaphragm is reduced and the diaphragm is depressed, 
the latter being raised when the drum water level 
rises. The diaphragm is relatively large in diameter 
so that it is sensitive to small changes in level. A 
variation of 1 in. in the head produces an actuating 
force of just under 1 Ib. 

The movements of the diaphragm are translated into 
those of the annular pointer surrounding the lamp by 
a linkage which gives a straight-line motion to the 
pointer ; the linkage shown in Fig. 2 is diagrammatic 
only. The transference of the motion from the dia- 
phragm chamber to that containing the pointer linkage 
is effected by a stainless steel spindle of smal! diameter 
passing through a self-sealing frictionless gland. The | 
linkage chamber and diaphragm chamber are readily 
identified in Fig. 1. and the two connecting pipes to the 
drum are visible at the left, these pipes having a bore 
of } in. and being, of course, arranged to suit the position 
of the indicator. Although they are both constantly 
subject to boiler pressure lagging is not necessary, other 
than as a possible protection to the attendant. The 
instrument, as shown in Fig. | is arranged for mounting 
on a pillar or other structure in the boiler house, but in 
cases where all the pressure gauges and other operating 
instruments are arranged on a panel, the water-level 
indicator can be fitted to this so that only the gauge 
lamp is visible. Moreover, electrical contacts can be 
provided to sound a Klaxon horn or other alarm at 
excessively high or low water levels, and, if desired, 
this warning may be supplemented by lights on the 
panel. 
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SPECIAL Notice: Goops ror Export.—tThe fact that 
goods made of raw materials in short supply, owing to 
war conditions, are advertised in ENGINEERING should 
not be taken as an indication that they are necessarily | 
available for export. 


ENGINEERING. 


BRITISH STANDARD 


SPECIFICATIONS. | 


Tue following specifications of engineering interest | 


have been issued by the British Standards Institution. 
Copies are obtainable from the Publication Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. | 
net, or 2s. 3d. including postage. 

Roofing Felts.—War-Emergency Specification No. 
989-1941 deals with bituminous roofing felts. It has 
been prepared at the request of the Ministry of Works | 
and Buildings and is issued under their authority. The 
publication is divided into three parts, the first of which 
consists of a classification of felts. This classification 
represents the decision which has been arrived at, by 
the Director of Roofing of the Ministry of Works and | 
Buildings, and the manufacturers, regarding the range | 
of roofing felts which should be manufactured at the | 
present time. In Part 2 there is a detailed specifica- | 
tion of the felts referred to in the classification, and 
Part 3 is a specification covering the laying of the 
felts. The methods of laying have been considered 
in relation to sloping roofs and to flat roofs, two | 
methods being specified for the former and three for | 
the latter. 

Fuel-Fired Non-Ferrous Metal Melting Furnaces. 

A test code for fuel-fired melting furnaces used in the | 
non-ferrous metals industry, designated No. 992-1941, | 
has recently been published by the Institution. It is | 
stated that, in the past, the lack of an agreed standard 
testing procedure and technique has occasioned many | 
difficulties and misunderstandings in the correlation 
and comparison of results obtained in different tests 
to evaluate performance and efficiency. Hence, in 
1935, the Gas and Solid-Fuel Industry Committees of 
the Institution appointed representative committees to 
prepare standard methods of carrying out the tests. 
The result of their work is the present Code, which 
provides for two forms of test. The first, set out in|! 
Part 1, consists of a short simple code for carrying out, | 
at minimum cost, simplified industrial tests for evalu- 
ating the performance of furnaces as effective and | 
economic units. The second form of test, given in| 
Part 2, consists of a comprehensive code for the com- 
plete evaluation of the performance and the efficiency 
of furnaces. Among other furnaces the code is applic- 
able to copper, brass, gunmetal and aluminium-melting 
crucible furnaces; pot furnaces, employing cast-iron 
or plumbago pots, and used for melting aluminium, 
lead, and type and stereo metal ; and reverberatory or 
‘“ potless *’ furnaces. It is also applicable to certain 
furnaces used in other industries. The test code has 
been framed to make it as comprehensive as 
possible in regard to general information and design, 
and, although various specific types of furnaces are 
provided for, it must realised that other types 
exist and still more will evolved in the future. 
Consequently, the code may not be applicable to all 
such furnaces ; nevertheless, it will serve as a guide. The 
application of the code, however, is fully practicable in 
eases in which solid or liquid fuels, town gas, blast- 
furnace gas, coke-oven gas and mixed or other clean 
gases are employed. In the case of furnaces fired by 
raw producer gas, it is emphasised that it is difficult 
to determine the thermal input to the furnace with 
the precision essential for recommendation in a British 
Standard. Nevertheless, with the equipment now 
available, it is possible, under favourable conditions of 
application, to make a reasonable check on the thermal 
input to the furnace, provided that due allowance is 
made for the errors likely to occur when measuring the 
flow and heat content of raw producer gas. [Price 
3s. 6d. net, or 3s. 9d. postage included. ] 
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The Common Commercial Timbers of India and Their 
Uses. Revised edition. By H. Trotrer. Dethi: 
The Manager of Publications. [Price 2 rupees or 3s.) 
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‘nited States Geological Survey. 
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Washington: Superintendent of Documents. [Price 
30 cents.) 
United States Geological Survey. Water-Supply Paper 


No. 885. Surface Water Supply of Hawaii, July 1, 
1938, to June 30, 1939. Washington: Superintendent ' 
of Documents. [Price 20 cents.) 


PERSONAL. 


Sik GEORGE BEHARRELL has been appointed chairmay 


of the newly-formed Rubber Control Board, Minist 
of Supply. Other members of the Board are 
WALROND SINCLAIR, and Messrs. W. G. Essex 


R. 8. Tuompson. Sir Walrond Sinclair will be mai: 
concerned with Brttish relations with the United Stat 

Mr. F. W. P. CARTER has been made Public Relat i: 
Officer, Board of Trade. Mr. NICHOLAS DAVENPO! 
who has been in charge of public-relations work on | 
Limitation of Supplies Order and the Clothes Rationi 
Scheme only, will continue to advise the Board 
publicity measures in connection with these subject 
Mr. ARTHUR LAWSON remains in charge of the Pres 
Office. 

MR. WELLER has been appointed assistant to t! 
General Manager of the Great Western Railway. fo 
special duties. 


F. 


M.I.E.F 
GRAESSE! 


Major STANLEY M. Mougr, O.B.E., M.C., 
has been re-elected chairman, and Mr. H. W. 
Tuomas, vice chairman, of the British Plastics Federa 
tion, 11-12, Pall Mall, London, 8S.W.1, for the, sessic: 
1941-42. 

Mr. W. H. TELFER, vice-chairman of the Coltness Lro: 
Company, Limited, 36, Robertson-street, Glasgow, ha 
been elected chairman in succession to the late Mr 
J. HAMILTON HOULDSWORTH. 

Four paint-manufacturing firms of Newcastle-upon 
Tyne, Messrs. J. DAMPNEY AND COMPANY, LIMITED 
Messrs. Horie, Rosson, BARNETT AND COMPANY 
LIMITED ; Messrs. JOHN SMITH AND SON (HALTWISTLE 
LimITepD; and Messrs. W. H. HOLMES AND SONs 
Limirep, have pooled their resources and formed a 
company known as BRITISH Paints, Limirep. The head 
quarters are at Portland-road, Newcastle-upon-Tyne 
and business transactions began yesterday, January | 

Mr. J. M. Hay, B.Se., A.M.I.Mech.E., 
Mechanical Engineering, University College, 
has been appointed chairman of the Man-Power Board 
for the Dundee Area. 

Mr. D. C. MILNE, B.Sc., has been appointed assistant 
engineer to the Manchester Ship Canal Company. 


Lecturer 
Dundee 


in 


Mr. C. 8S. GARLAND has been nominated for re-election 
as President of the Institution of Chemical Engineers for 
the 1942-43 session. 








NOTES FROM THE SOUTH-WEST. 


CarRpDiIrr, Wednesday 


The Welsh Coal Trade.—South Wales miners reduced 
their Christmas holidays in order to interfere as little 
as possible with coal production. The men under the 
Conciliation Board Agreement were entitled to Christ- 
mas Day and Boxing Day but the 
Board met recently it had Government's 
request that holidays should much as 
As a result the meeting came to the unanimous 


as holidays, when 
before it the 
curtailed 


be as 


possible. 


decision to stop work on Christmas Day only. The 
men, however, will not lose the Boxing Day and this 
will be held in reserve. They will be given a day in 


lieu of it before the end of May next The demand on 
the market was again active but the of new 
business that could be negotiated remained limited. 
Most collieries already have sufficient business on their 
books to provide a steady outlet for almost the whole 
of their present outputs, while stem lists remained well 
filled for some time to come. A fair business was avail- 
able on export account but operations were curtailed 
owing to the difficulty of obtaining the necessary export 
licences. What business was arranged in this section 
was in respect of the low qualities, and here again delays 
in arrivals of shipping were slowing down exports and 
were causing some inconvenience to collieries. Best 
large descriptions were in brisk request and were firm 
in tone. Good business was available for the sized 
classes which, however, were difficult to secure and were 
firmly maintained. The bituminous small sorts were 
again very scarce and well booked ahead. On the other 
hand, dry steam smalls were fairly readily available and 


amount 


were dull. 

The Iron and Steel Trade.—There was a better demand 
from home users on the tinplate market, and also an 
improvement in the request for galvanised sheets. Other 
branches of the iron and steel trades of South Wales and 
Monmouthshire were busy executing orders already in 
hand and as there was a sustained demand the tone was 
firm. 








Tue LATE Mr. HAROLD BuTLER.—It is with regret 
that we note the death of Mr. Harold Butler, M.B.E., 
J.P., which occurred at his home in Moor Royde, Halifax, 
on December 24. Mr. Butler, who was in his 66th year, 
was chairman and managing director of Messrs. The 
Butler Machine Tool Company, Limited, Mile Thorn, 
Halifax. He was awarded the M.B.E., and served also 


as a Justice of the Peace. 
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NOTES FROM SOUTH YORKSHIRE.|; NOTES FROM CLEVELAND AND 


SHEFFIELD, Wednesday. 
Inquiries show that there was a good 
appeal for a one-day 
negligible on 


Tron and Steel. 
the 
Christmas ; 


Government's 
absentecism 


response to 
holiday at 
Boxing Day. 
semi-finished 


was 
materials is expected, and producers are 
making arrangements accordingly ; furnace capacity is 
being increased at many works. Hematite 
are coming forward satisfactorily and the scrap position 
gives little for anxiety. The heavy machinery 
and engineering trades are all ready for a record-breaking 
run, and no pause is anticipated until the Easter holiday. 
There is an increased demand for rolling stock, wheels, 
ixles, springs, tyres, and buffers, but overseas business 
is difficult to arrange. Sheffield works turning out ship- 
yard furnishings, steel forgings and castings, and deck 
equipment are operating at full capacity. Mining plant 
s a progressive line, and a further increase in the produc- 
The demand 


cause 


tion of quarrying equipment is reported. 


for cement and concrete mixers has been well main- 
tained. Orders are numerous in the medium branches ; 
pecial steels, including stainless, heat-resisting and 


wid-resisting types, are all in strong demand, outputs at 
works records. Electrical 
equipment variety of plant, and local 
vorks are having some difficulty in meeting the demand. 
Automobile steel is also an active line, chiefly on Govern- 
ment account; outputs of gearboxes, clutch plates, 
piston rings, rods and axles are greater than was the case 
t year ago. The tool-making branches are still busy, all 
types of engineers’ small tools being in strong demand, 
while the run on machine tools has been well maintained. 


many exceeding previous 


is on order for a 


South Vorkshire Coal Trade. Production is being well 
naintained at the collieries in this area. The inland 
demand for coal shows little change. lLron and steel 


works are taking regular supplies, steams are moving 
freely, and smalls and slacks are in demand for power 


stations and gasworks. The housecoal market is more 
active, and deliveries are satisfactory 

THe INsTITUTE OF Puysics.—The Board of the 
Institute of Physics, the University, Reading, Berkshire, 
has recently elected 10 Fellows, 22 associates, 25 sub- 
scribers and 39 students. The new Fellows include 
Dr. W. F. Berg, Dr. V. E. Cosslett, Dr. L. Frommer, 
Dr. E. Green and Mr. L. W. Phillips. 


SHIPPING \ start has been 
scheme for replacing merchant vessels lost 


from ships built in Great 


NORWEGIAN MERCHANT 


made in the 


to Norway enemy action’ by 


Britain, in the recent launch, at a northern port, of the 


Vil. 
Sunde, 


7,.000-ton King Haakon The naming 
ceremony performed by Mme. the wife of 
the Norwegian Minister of Supply and Shipping, in the 
presence of H.M. King Haakon, and of Admiral Elias 
Corneliussen, Commander-in-chief, Royal Norwegian 
Naval Forces, Minister Erik Colban, Norwegian Ambassa- 
dor to Great Britain, and other Norwegian officials. 
During the past 20 months, Norway has lost 173 ships, 
totalling 750,000 In the first five months of 
1941 the losses averaged 49,000 gross tons per month 
this average being, however, reduced to 17,000 tons per 
month for the succeeding six months. It may be recalled 
that Norway lost a total of 929 vessels in the war of 
1914-18. At the present time more than 3,000,000 tons 
deadweight of Norwegian shipping is on the Ministry of 
War Transport time-charter, while Norwegian tankers 
are carrying approximately 40 per cent. of fuel supplies 
of different types to Allied war zones. 


motorship 
was 


tons. 


TRANSFER OF BUILDING CIVIL 
LABOUR.—The Minister of Labour 


Service (after consultation with the Minister 


RESTRICTION 
ENGINEERING 
National 


ON AND 


A steadily increasing demand for raw and | 


deliveries | 


THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Buyers of iron and steel are 
| placing orders freely as soon as delivery licences are 
issued and the market is more active than is usual at 
this time of the year. Nearly the whole of the pro- 
duction is passing promptly into use for work of national 
importance and more restrictions in the consumption 
|} of materials for non-essential purposes is anticipated. 
| There are good stocks of most commodities, but further 
pansion in production is necessary. 


| ex 


| Cleveland Iron.—The supply of foundry iron is ample 
for all requirements, though the make of local qualities 
is still intermittent and small; consumers, however, are 


| receiving satisfactory deliveries from other producing 


|}areas. For most purposes, North-East Coast foundries 
are using Midland iron. The fixed prices of Cleveland 
pig are based on No. 3 quality at 1281., delivered to local 
buyers. 

Basic Iron.—The slightly increasing stocks of basic 
iron do not justify sales, owing to the heavy require- 
ments of the makers’ own steelworks, and the official 
quotation of 120s. 6d. is nominal. 

Hematite.—The demand for hematite becoming 
easter owing to the increasing use of refined iron as a 
substitute ; severe restriction of distribution, however, 
is still unavoidable. The stabilised quotations are ruled 
by No. 1 grade of hematite at 138s. 6d., delivered to 
North of England customers. 

Manufactured Iron and Steel.—The local production 
of semi-finished iron and steel increasing, and the 
additional output is making up for the temporary loss 
of imports from overseas. The stocks held by re-rollers 
are heavy and are likely to be maintained at a satis- 
factory level. Manufactured-iron firms have extensive 
bookings for heavy descriptions of material and have 
rather more work on hand for lighter commodities. All 
steel plants are busily employed now that substantial 
contracts for structural material have been secured. 
Specifications for shipbuilding requisites are being dealt 


is 


is 








| 


| 


of Works and Buildings) has issued a new Order to assist | 


him in ensuring that building and civil-engineering labour | Britain 


is placed where it is most required and that it is used 
economically in the national interest and as fairly as 
possible to all concerned. The Order, entitled the 
Building and Civil Engineering (Restriction on Transfer) 
Order, 1941, provides, in general, that no building or 
civil engineering employer may transfer an employee 
from one site to another without the permission of the 
National Service Officer. There are, however, certain 
exceptions to enable employers to move key employees 
and men in special classes of trade, demanding mobility, 
and also to proceed in certain emergencies. Whenever a 
man’s employment is terminated, notification of the fact 
must be made at an Employment Exchange, without 
delay, both by the employer and by the employee, 
subject to certain exemptions. In this manner, it will be 
possible for the Ministry of Labour and National Service 
to keep track of the location of building and civil-engi- 
neering labour and to put it to the best use. Further 
details of the scope and working of the Order are set out 
in a leaflet, entitled “Control of Building and Civil 
Engineering Labour,”’ which can be obtained gratis at 
any Employment Exchange. 


| 


with satisfactorily. The present demand for special 
alloy steels exceeds the supply and is increasing. Steel- 
makers in this branch of industry are very busy. 








{OYAL SOCIETY OF ARTs.—-At a recent meeting of 
the Council of the Royal Society of Arts it was reported 
that arrangements were being made for the Society’s 
examinations to held in Prisoners-of-War Camps in 


Germany. 


be 


“ Ture NICKEL BULLETIN.”’——The November-December 
issue of The Nickel Bulletin, which has recently come to 
hand, includes lengthy abstracts of papers contributed 
to a symposium on electroplating, and recent work on 
the influence of nitrogen in stainless steel. Other 
abstracts deal with hardness-testing methods, the effect 
of cooling practice on case-hardening steels, the influence 
of alloy elements on the critical points of steel and trans- 
formation structures of carbon and alloy steels. Copies 
of the Bulletin may be obtained, gratis, on application 
to The Mond Nickel Company, Limited, Grosvenor 
House, Park-lane, London, W.1. 


THE SoURCES OF CANADIAN Imports.—The Canadian 
Bureau of Statistics at Ottawa has issued data regarding 
the sources of imports (excluding gold) into the Dominion 
during the first nine months of the present year. The 
value of the imports, in thousands of dollars, from all 
countries, during the period January to September, 1941, 


ana | totalled 1,047,896, compared with 768,720 in the corre- 
( 


Of the 1941 total, the British 
Empire countries supplied 271,390,000 dols. (Great 
102,885,000 dols.) and the United States 
716,543,000 dols. Of the 1940 total Empire countries 
provided 190,000,000 dols. (Great Britain 105,075,000 
dols.) and the United States 526,402,000 dols. 


sponding period of 1940. 


PHYSICISTS’ PLANNING COMMITTEE.—The Board of 
the Institute of Physics has appointed a Planning Com- 
mittee having the following terms of reference: “to 
watch and to advise the Board on matters affecting 
physics and physicists (including their education and 
training) and on post-war planning.”” The Committee 
which has power to co-opt, consists of Professor Sir 
Lawrence Bragg, Professor J. A. Crowther, Mr.,.E. R. 
Davies, Dr. H. Lowery, Major C. E. 8S. Phillips, Dr. C. 
Sykes, and Dr. F. C. Toy. At the request of the Board 
the Committee will proceed at once to consider certain 
matters concerning the education and training of physi- 
cists. Close contact will be maintained with the par- 
ticipating socteties of the Institute, namely, the British 
Institute of Radiology, the Faraday Society, the Physical 
Society, and the Royal Meteorological Society, as well as 
with other bodies concerned with the application of 





physics to industry. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Meter and 
Instrument Section: To-day, 4 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘“‘ The Electrostatic Volt- 
meter as a D.C./A.C. Transfer Instrument,’’ by Messrs. 
R. J. Spilsbury and A. Felton. Wireless Section: 
Wednesday, January 7, 4 p.m., Savoy-place, Victoria- 
embankment, W.C.2. ‘“‘ Aerial Characteristics,’’ by Mr. 
N. Wells. North Midland Students’ Section: Saturday, 
January 10, 2.30 p.m., Hotel Metropole, King-street, 
Leeds. Address by the chairman of the North Midland 
Centre, Mr. F. Gurney. 


s. 


JUNIOR INSTITUTION OF ENGINEERS.—Saturday, Janu- 
ary 3, 2.30 p.m., 39, Victoria-street, Westminster, 8.W.1. 
Informal Meeting. Lecturette: ‘Some Technical 
Terms,”’ by Mr. J. Foster Petree. ; 

INSTITUTION OF CIVIL ENGINEERS.— North-Western 
Association: Saturday, January 3, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Film Dis- 
play: ‘‘ The Failure of the Tacoma Narrows Bridge.” 
{To be preceded by luncheon at 1.15 p.m.) 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
January 9, 2.30 p.m., Storey’s-gate, St. James’s Park, 
Westminster, 8.W.1. Extra General Meeting, in con- 
junction with the Steam Group. “ The Utilisation of 
Wood Refuse for Steam Raising,’’ by Mr. R. B. Gillham. 

NoORTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 9, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘“ Training of Crafts- 
men for the Engineering Industry,”’ by Principal F. H. 
Reid. 

STOKE-ON-TRENT ASSOCIATION OF ENGINEERS.— 
Saturday, January 10, 6 p.m., at Messrs. Robert Hyde 
and Son, Limited, Stoke-on-Trent. Discussion on “‘ Arc 
Welding.” 

ENGINEERS.—London 


INSTITUTION OF AUTOMOBILE 
Graduates’ Section: Sunday, January 11, 2.30 p.m., 
12, Hobart-place, Westminster, S.W.1. ‘‘ Some Appli- 
cations of Photography in Engineering,”” by Mr. B. 


Eyden. 








NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


Scottish Steel Trade.—There is a slightly easier tone in 
the Scottish steel trade at the moment, although the 
works are all fully employed. Production is being main- 
tained at full capacity, and satisfactory deliveries have 
been general. During the annual New Year holiday of 
four days, from the evening of Wednesday, December 31, 
to Monday, January 5, the plant will be rapidly over- 
hauled, but no extensive repairs can be carried out. 
During the past week specifications have been coming in 
at the usual rate and both shipbuilders and boilermakers 
have been pressing for deliveries. Structural material 
is also in request. In the black steel-sheet trade the 
demand is not excessive and early delivery can generally 
be given. Steel scrap is not very plentiful and merchants 
who are being pressed for supplies are endeavouring to 
collect as much as possible. Prices are steady and are 
as follows :—Boiler plates, 171. 1 6d. per ton; ship 
plates, 161. 3s. per ton ; sections, 15/. 8s. per ton ; medium 
plates, 4 in. and thicker, rolled in sheet mills, 211. 15s. 
per ton; black-steel sheets, No. 24 gauge, 221. 15s. per 
ton; and galvanised corrugated sheets, No. 24 gauge, 
261. 2s. 6d. per ton, all for home delivery. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade makers have a fair amount of work 
on hand and the current output represents a substantial 
tonnage. The re-rollers of steel bars can easily meet all 
demands. Stocks of semies are good, but wrought-iron 
scrap is still scarce. The following are the current 
quotations :—Crown bars, 15/. 12s. 6d. per ton; No. 3 
bars, 137. 12s. 6d. per ton; No. 4 bars, 13/. 17s. 6d. per 
ton; and re-rolled steel bars, 171. 15s. per ton, all for 
home delivery. 








Scottish Pig-Iron Trade.—The Scottish pig-iron trade 
is active and the output from the furnaces in blast is 


rapidly absorbed. Hematite and basic iron are in 





strong demand for steelmaking and although foundry 
| grades are not so act ive the demand is tending to increase. 
| The requirements of industry have been so heavy during 
recent months that no stock could be accumulated, and 
| it has, therefore, been decided to keep the furnaces in 
full operation during the holidays. The supply of raw 
| material satisfactory. To-day’s market quotations 
lare as follows :—-Hematite, 6l. 18s. 6d. per ton, and 
| basic iron, 61. 0s. 6d. per ton, both delivered at the steel 
| works; foundry iron, No. 1, 61. 5s. 6d. per ton, and 
No. 3, 61. 3s. per ton, both on trucks at makers’ yards. 
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Fie. 1. 


CAUSES OF POROSITY IN 
TIN-BRONZE CASTINGS.* 
and W. A. 


LITERATURE relating to the melting 
bronzes is very extensive and information on various 
points, such as the properties and soundness of bronze 
castings, the effects of impurities and of the melting 
and casting technique employed in their production, 
is scattered throughout a large number of papers and 
articles, most of which relate to a particular alloy or 
casting. Thus, while the alloys are recognised 
liable to unsoundness resulting from shrinkage and gas 
evolution, no and co-ordinated study 
previously been reported on the causes and extent of 
The present paper is confined to 
Summarising the avail- 


By T. F. Pearson, M.Sc., Baker, B.Sc. 


und casting of 


as 


extensive has 
unsoundness 
this aspect of bronze founding. 
able information indicates that internal unsoundness 
in results from contraction during 
solidification and, or, the evolution of dissolved hydro 
The evolution of steam, carbon monoxide, or 
carbon dioxide are suspected causes of unsoundness 
The object of the investigation reported in this paper 
was to clarify this unsatisfactory position by a corre- 
lated study of the influence of shrinkage and of dis- 
solved gases on the soundness and hence the properties 


such 


bronze castings 


yen 


of bronze castings. The term unsoundness is used 
throughout this paper in a limited sense, namely, to 
indicate the extent of porosity in a casting. The experi 


mental work was confined to copper-tin and copper-tin 
phosphorus alloys, and it was anticipated that the 
results would be applicable to the variety of more 
complex bronze alloys in common use. The first step 
was to prepare castings as free as possible from porosity 
due either to shrinkage or to gas evolution. In these 
and in subsequent experiments, observations were 
made on the effect of shrinkage on the properties of 
substantially gas-free castings, and an extensive study 
was then made of the influence of melting and casting 


from the British Non-Ferrous 
Association, presented to the Institute 
Abridged. 


* Communication 
Metals Research 


of Metals on September 17, 1941. 





(712.8) 


in various gases on the soundness and tensile properties 
of castings 

Experimental Details.—Alloys of the 
9): 10 copper-tin and 89-5: 10:0-5 
phosphorus were prepared from 


composition 
copper-tin- 


oxygen-tree copper 


supplied as Ij-in. diameter, bright-turned bar, con 
taining less than 0-01 per cent. total impurities ; 
Chempur tin, containing 0-015 per cent. total im- 


pur ties ; and phosphor-copper, containing 14 per cent. 
phosphorus, prepared from cathode copper and pure 
red phosphorus. Analyses of early ingots agreed very 
closely with the intended compositions and the accuracy 
of weighing of the charge was relied upon subsequently 

Melting and solidification was carried out in a closed 
tube placed in the field of a high-frequency induction 
furnace The apparatus consisted essentially of a 
vertical silica tube of 24 in. internal diameter and 3 ft. 
long, sealed at both ends with water-cooled copper 
heads fitted with rubber washers. The tube was 
exhausted with a Hyvac oil pump for melting under 
reduced pressure ; alternatively, controlled gas atmo- 
spheres were admitted through the bottom seal. 
Tapered chill- or sand-cast bars were top-poured via 
a bottom-pouring magnesia crucible supported inside 
a guard pot in the high-frequency field above the 
mould. The silica tube forming the stopper in the 
bottom-pouring crucible also provided, by means of a 
silica plug the top of which was halfway below the 
surface of the melt, a black-body on which a Foster 
disappearing-filament optical pyrometer was sighted 
for temperature measurements. When controlled atmo- 
spheres were being used, the stopper projected through 
a rubber washer in the top head and was lifted by 
hand to pour, while to pour melts under reduced 
pressure the stopper tube attached to a 
collar, and the collar was lifted when required by 
an electromagnet placed outside the furnace tube. 
The time required to pour the melt was estimated by 
observation through a window in the top head. The 
rate of pouring was adjusted in preliminary experi- 
ments by varying the size of the hole in the bottom 
of the crucible. In the experiments described in this 
paper, melts were poured through a 


was steel 


5 





.in. diameter hole. * 
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The pouring time was then 16 seconds to 18 seconds. 
Copper moulds 10 in. in total length and having a 
taper of j in. on the diameter in 10 in., the hemi- 
spherical bottom having a diameter of j in., were used, 
and dry sand moulds of the same internal dimensions 


were rammed in vented steel tubes, using a mixture 
containing 100 parts washed silica sand, 5 parts ben 
tonite, and 5 parts water. The sand moulds were 
dried for 2 hours at 250 deg. C. before use. This 
on account of its high permeability and low combined- 
water content. These features minimise the danger 
of sub-surface blowholes resulting from contact with 


the sand mould and hence the effects of shrinkage 
and of dissolved gases were not obscured by such 
external effects. Moulds were preheated to 100 deg. C. 
before to drive off moisture, and the 
copper mould was coated with acetylene soot. Moulds 
were at 20 deg. to 30 deg. C. when inserted in the tube 
and were not perceptibly heated during the melting 
period, except where moist atmospheres were used, 
when the whole of the furnace tube and contents were 
preheated to 100 deg. to 120 deg. C. by external 
heaters, to avoid condensation of the moisture. 

Melts were prepared and cast under reduced pressure 
and in the following gas atmospheres: dry nitrogen, 
moist nitrogen, nitrogen-sulphur dioxide mixtures, 
nitrogen-carbon dioxide mixtures, nitrogen-hydrogen 
mixtures, and carbon monoxide. Some of the gases 
were obtained in cylinders; others were mixed in situ 
using various suitable flowmeters to measure the rate 
of passage of the individual gases before their entry 
into a mixing chamber. Mixtures of nitrogen and 
water vapour were obtained by passing the nitrogen 
through an accurately calibrated saturator. In this 
case the mixture leaving the saturator was maintained 
at a temperature considerably higher than that of the 
saturator between the outlet of the saturator and the 
inlet of the preheated furnace tube, to avoid condensa- 
tion. Carbon monoxide was prepared from carbon 
dioxide by passing the latter through a charcoal-filled 
furnace maintained at 1,100 deg. C. The various gases 
were purified by the usual methods. 

(To be continued.) 
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1941 IN RETROSPECT. 


| Owe of the incidental peculiarities of “‘ total war ” 
is its effect upon the individual’s sense of time and 
historical perspective. It is almost as though 
time, as a factor in ordering the lives of the mere 
units in the warring nations, were merely one of the 
many things that are all very well in peace, but 
can be done without in war. The man in the street 
was deeply stirred by the invasion of Greece and 
| Jugoslavia and the heroic stand of the Greek army ; 
deeply perturbed by the capture of Crete; even 
more profoundly moved by the loss of H.M.S. 
| Hood, and correspondingly elated by the speedy 
| retribution that overtook the Bismarck, and by 
the battle of Cape Matapan ; and, it is not too much 





| to say, staggered by the successes of the Japanese 
~ | when they suddenly made war on Britain and the 


United States. It is very doubtful, however, 
whether five out of ten average citizens could place 
even these few major events of the past year in 
their correct chronological sequence, much less 
assign to each its date. Whether this common 
weakness is of any serious moment, it is reasonable 
to doubt ; quite possibly it is beneficial, a kindly 
dispensation of Providence which prevents men’s 
minds from being distracted from the demands of 
the present and the probable demands of the future 
by the excess of self-pity that might accompany 
too precise a recollection of the strains that have 
had to be borne. Doctors have asserted as a medical 
fact that there is a definite reduction in the volume 
of minor ailments during periods of general stress 
and universal activity ; people have not time to be 
ill. Possibly no small part of the strength that this 
nation and others have shown in adversity is 
directly due to their inability to store up too vividly 
the memories of past emotional burdens; it is the 
world removed from that state of mental hopeless- 
ness which Germany has sought to impose on the 
peoples of Europe, but to which, in fact, the Germans 
themselves are more inherently liable than almost 
any other. Nevertheless, to review the past events 


| they are contrasted with what might have been, 
they should be definitely encouraging to the peoples 
of the British Empire and those associated with 
them. 

During 1940, it was computed, the people of 
Britain heard the air-raid sirens on more than 400 
occasions, and spent nearly 1,200 hours—the equi- 
valent of seven weeks—in what some departmental 
official has described, with all solemnity, as “a 
state of alertion.” 





In that respect alone, the 
passage of 1941 has witnessed a remarkable change ; 
possibly a similar comment is being made at this 
| time, but sotto voce and in a different sense, in many 
| parte of Germany and the enemy-occupied terri- 
tories of Europe. At sea, the Italian navy suffered 
a severe setback on March 28 at the battle of Cape 
Matapan, even though later indications were that 
the battleship Vittorio Veneto was not sunk, as 
was supposed at first ; and subsequent encounters 
between British and Italian naval forces, and 
attacks on enemy convoys and their escorts, further 
depleted the Italian navy’s fleets of cruisers and 
destroyers. The sinking of the Bismarck on May 27, 
and the virtual internment of the cruiser Prinz 
Eugen with the Scharnhorst and Gneisenau in 
Brest, although it cost Britain the Hood, demon- 
strated once again the readiness of the Royal Navy 
and the effectiveness of co-ordinated sea and air 
power. The Italian forces in Abyssinia have been 
completely eliminated, and the failure, in April, to 
hold the territory won in Libya, where some 150,000 
Italian and native troops were killed or captured, 
has since been offset by the operations which have 
now driven General Rommel and his German 
armoured divisions back to Tripolitania. 

During the year, the Admiralty ceased to publish 
regular figures of shipping losses; but, serious as 
the shipping position had threatened to become as 
a result of the German tactics of guiding the opera- 
tions of their submarines by aircraft reconnaissance, 
there has been no indication that the situation ever 
became so acute as it did in 1917. In the latter 
part of the year, indeed, it has shown considerable 
improvement. The “ battle of the Atlantic ’’ cannot 
be regarded as won, but it is significant that, 
whereas the United States arranged in May to 
transfer 50 tankers to the British flag to compensate 
for the losses that had been incurred, it has since 
been found possible to hand back a number of these 
vessels. Concurrently with this improvement at 
sea, surface vessels, submarines and aircraft have 
taken an increasing and obviously effective toll 
of enemy shipping, both in coastal waters and in 
the Mediterranean, and even farther afield in the 
Atlantic. All things considered, therefore, the 
record of the past year has been by no means 
unsatisfactory, even though Germany remains in 
control of practically the whole of Europe and, 
even more important in some respects, of the 
European Atlantic seaboard from the Arctic to the 
Bay of Biscay. 

A contributory factor which must have had an 
appreciable effect on the shipping situation was the 
decision of the United States Government to extend 
their security patrol to approximately 1,000 miles 
from the American shore and, subsequently, to 
permit American ships to trade to the Red Sea 
and other waters which, following British successes 
on land, were regarded as having ceased to be 
belligerent zones. The arming of American mer- 
chant ships, which was authorised later in the year, 
can hardly have become effective yet on any large 
scale, but is certain to have had a good moral 
effect ; though the outbreak of war with Japan 
is likely to have affected the distribution of the 
available armaments. Originally, it was announced 
that ships trading in the Pacific were not to be 
armed ; now, however, it is probable that they will 
receive priority, since Japanese submarines have 
begun to operate in American coastal waters. 

At home, the principal lesson of the past year 
has been the paramount importance of an increased 
output of every form of mechanical appliance used 
in modern warfare ; especially of tanks and aircraft, 
since the demonstration, in Germany’s first attack 
on Russia, of the immense numbers of armoured 
fighting vehicles that would be required to fight 
the Axis Powers on anything like equal terms. At 





of this war is not necessarily depressing ; and when 


the same time, it became obvious that the demand 
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for technically-trained men to keep in commission 
the expanded forces of tanks and mechanised trans- 
port could not be met without withdrawing from 
industry many thousands of the skilled personnel 
which, hitherto, had been regarded as essential to 
the maintenance of munitions supplies. The result 
has been an industrial reorganisation of considerable 
magnitude, the full effects of which have not yet 
become operative, but which will introduce new 
administrative difficulties in the coming year. That 
these will be overcome there can be no doubt ; but, 
unless great care is exercised by the Area Boards to 


which has been entrusted the control of the new | 


call to national service, there is some danger that, 
in individual cases—and every case is now indi- 
vidual—a sufficiently comprehensive view may not 
be taken of all the factors involved. The numbers 
concerned are so great that the time that can be 
devoted to each person affected is necessarily 
limited ; and it does not follow that every man 
or woman who is not obviously engaged on work 
to the order of one or another of the supply depart- 
ments can be “ directed” to abandon his or her 
occupation without detriment to the work of others 
who are so engaged. 

Typical instances of such short-sightedness or 
lack of information are not difficult to find. A local 
cycle-repairer may have great difficulty in securing 
deferment, yet to force him to close his business 
may have a material effect upon the amount of 
time lost in neighbouring works where the em- 
ployees are largely dependent on bicycles for trans- 
port. This is a hypothetical case, but actual cases 
of similar import could be found in many directions. 
The main-line railways are now employing con- 
siderable numbers of women to paint stations and 
other buildings. We know of one small station 
which a gang of some half-dozen women have been 
painting for many weeks; half the number of 
experienced men would have finished the job in 
not much more than half the time, and if the 
women had been employed in a munition works, 
under proper supervision, it is probable that the 
net result, fronf the national point of view, would 
have been a higher efficiency of production. In other 
ways, too, the rigid interpretation of rules made in 
different circumstances is liable to act adversely to 
the national interest. A case occurred recently, 
in which the proprietor of a small engineering works, 
mainly engaged on Government sub-contracts, 
wished to take on a few extra hands. He found, 
however, that, if he did so, he would increase the 
total number of his employees beyond the limit at 
which, under the terms of the Factories Act, he 
would be obliged to provide a canteen on the pre- 
mises. The situation of the works rendered this 
unnecessary, and the limited space available made 
it physically impossible ; but “* the law is the law,” 
and he has had to forgo the intention to increase 
his staff because no relaxation of the regulation 
could be obtained. 

It must be recognised that those who compile 
emergency legislation are working under high 
pressure, no less than those who must apply the 
rules (in the making of which they have had no 
hand) and those who must conform to them. A 
completely comprehensive set of regulations for the 
control of man-power, if it could be compiled, would 
be too unwieldy to be workable without undue 
delay, if at all, and time is now all-important ; but 
we should welcome a little more recognition in high 
places that the average employer does, as a rule, 
know a good deal more about the conditions ob- 
taining in his own industry and circumstances than 
does the average Government official, especially 
the temporary official. Much has been said and 
written, particularly by those who have political 
axes to grind, in derogation of “ the profit motive ”’ ; 
but, whatever its shortcomings, there is little reason 
to doubt that it makes for a higher standard of 
productive efficiency than any system of legislative 
direction. The employers of this country have 
supported the war effort, almost without exception, 
with a consistent thoroughness that deserves not 
merely praise, but some better assurance for their 
future survival in business than has yet been vouch- 
safed to them. Even in war time, a nation cannot 
exist by the production of munitions alone ; and| 
the war will not last for ever. 





| mental appreciation of the ultimate value of the 
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It is in the field of research by commercial firm 
that the coming peace may possibly see important 
changes by the introduction of greater co-operation. 
The problem is a difficult one. The research depart- 
ments of engineering and other firms, although they 
frequently carry out important fundamental work, 
are essentially concerned with the improvement ot 
the products manufactured by the organisations of 
which they form a part, or the introduction of new 
products. An overall inquiry at any moment, how 
ever, would probably show many firms to be engaged 
on the same problem. This is not necessarily a 
bad thing. Different workers may turn a discovery 
to different ends, and a widening of the field of 
application of any important advance is likely to 
be to the general benefit. Nevertheless, there is 
another point of view, and that a long and laborious 
detailed investigation should independently 
carried out by two firms, possibly by more, is 
neither scientifically nor commercially an_ ideal 
proceeding. 

If industry is to be directly controlled by the 
Government, on some Continental model, which 
appears to be one of the ingredients in some of the 
prescriptions for the better world that is so freely 
promised, the co-ordination of industrial research 
will present no difficulty. Industry, however, neither 
| desires nor expects any such revolution in the 

manner of carrying on this country, and will show 


: i , as i » past, that it is quite 
interests of science from the present, and paramount | '™ the future, as in the J ; . 
capable of organising itse lf to deal with new condi 


interests of the Government and the nation, : ties ; 
furnished by the fact that, in the next few months, | “0s that may arise. _What is probable is that the 
a large number of the younger scientific workers owns complexity of manufacturing processes and 
engaged on what may be termed long-range work | the ae developments « production methods, 
will diverted to more dizect and immediate both requiring large establishments and heavy 
me : : tite, Wit, aobl . : capital charges, will result in considerable extension 
participation in war activities. This action is being f the an ait cuuiation es wen canis 
taken to meet present military commitments, and | ° =. jean ¢ aye * fe: eS f 
does not necessarily indicate any lack of govern- co-operative working, which has been a feature o 
. “ industrial history during the past 20 years. 
work these men are now doing. There will be no| That unification of the research work of a large 
scientific research worth the name if the German | 2umber of firms without any amalgamation of their 
mentality rules the world in the future, and to that | industrial activities is possible is illustrated by 
extent this diversion mav be said to be of direct the recent formation of the Therapeutic Research 
service to science ; but none the less, it must inter- | Corporation of Great Britain, Limited. The field 
pose a check and handicap on scientific progress. of fine chemicals and medical products, with which 
Sir Henry Dale referred to the remarkable develop- this new body is concerned, lies outside our parti- 
ment of State support of scientific research in cular sphere, but the departure which the formation 
this country since 1914, acting through the Advi- of the Corporation represents is an event of major 
sory Councils in which the Royal Society has played | !™portance and of direct interest to every industry. 
an important part. In the engineering field it is | The founder members of the organisation are 
particularly the various Research Associations, Messrs. Boots Pure Drug Company, Limited, 
allied to the Department of Scientific and Industrial British Drug Houses, Limited, Glaxo Laboratories, 
Research, that have stimulated and assisted research Limited, Messrs. May and Baker, Limited, and the 
activities. The whole mechanism of State support, Wellcome Foundation, Limited. The heads of the 
without interference and yet with adequate control, | research departments of the various firms will 
which these organisations represent has worked well. constitute a Research Panel which will draw up a 
Present arrangements may not be perfect and, as plan of work, and products evolved as a result of 
Sir Henry said, mechanisms are doubtless capable the activities of the Corporation will be marketed 
of improvement, but that is no reason for the intro-| by the companies under a common name. : 
duction of some far-reaching scheme of Government The preliminary inquiries and interchange of 
control, based on activities which are dictated by | information which led up to the formation of the 
necessity and not by long-range policy. The | Therapeutic Research Corporation showed that, in 
many cases, two or more firms were occupying 


argument that an over-all control imposed by the 
themselves with identical problems. Although 


necessities of war is a suitable instrument in times of ; 
peace is not sound. War has one objective, peace | we have suggested that, in the engineering field, this 
might not always be a disadvantage, it is desirable, 


has many ; and the idea that, in some way, govern- 
ments could direct the multifarious activities of | in general, in view of the field of work available, 
scientific research to the best ends is to endow them | that research should not be duplicated. So far as we 
with an omniscience that they have never had and| have observed, this important development in 
never will have. : research has been given little attention by the 
No one would wish to underestimate the value of | daily Press, although the firms concerned represent 
the work done by the National Physical Laboratory | the cream of an industry of vital concern to the 
and other organisations under the direct control of| Public. In view of the part which engineering 1s 
the Department of Scientific and Industrial! playing in the war, a similar move by five leading 
Research, and it is possible that, funds permitting, | engineering firms might have attracted more atten- 
their activities may be extended after the war. To|tion. It is unlikely that those responsible for the 
imagine, however, that future progress will be | engineering activities of the country at the present 
assured by extension of this type of Government- | time have leisure to investigate the possibilities of 
research to the whole field now covered by war| such a development of inter-firm co-operation in 
control is to show complete ignorance of the extent | research. In any case, conditions are very different 
to which present progress, even in the field of war,|in engineering, and apart, perhaps, from the elec- 
has been due to research carried out by private | trical industry, which is concerned to a considerable 
firms and private individuals. The whole basis of | extent with consumption goods, it is difficult to see 
how unified research could result, to any consider- 
able extent, in unified manufacture ; nevertheless, 
the example set by the manufacturers of medical 
products is significant. It will certainly be studied 
with interest in the era of development which will 
ultimately follow the end of the war. 


STATE CONTROL OF 
SCIENTIFIC RESEARCH. 


In his presidential address to the Royal Society 
on December 1, Sir Henry Dale, referring to the 
recent British Association conference on Science and 
| World Order, said that “‘ many who took part were 
clearly ready to support the view that science should | 
be as fully organised as it was for war by the 
Governments of a world at peace.” This point of 
view is one facet of a widely held, but necessarily 
vague, opinion that in some way the end of the 
present world conflict must be made the beginning 
of a better and more prosperous era for mankind as 
a whole. With this ambition no one will quarrel, 
but it is a misreading of present conditions to 
assume that one step towards that end should be a 
retention of the present control and direction of 
scientific research by Government departments. 
All governments are necessarily concerned with | 
immediate or proximate ends ; scientific research is 
in large measure concerned with long views. | 
Government controlled scientific research is now 
engaged in activities directed to the better prosecu- 
tion of the war effort. This is inevitable, but in 
the long view such control is not necessarily of 
benefit to the progress of science. 

An illustration of the divergence of the ultimate 


be 


1s 


be 


radio communication, which has become one of the 
major tools of warfare, owes nothing to State| 
research, and the development of the aero-engines 
on which so much depends was carried out in| 
laboratories over which the Government had no 
jurisdiction. 
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NOTES. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


A MEETING of the Institution of Mechanical 
Engineers was held on Friday, December 19, 1941, 
at Storey’s-gate, St. James’s Park, London, S.W.1, 
the chair being occupied by the President, Mr. W. A. 
Stanier. After the transaction of the formal business, 
a paper, entitled “The Axial Vibration of Diesel 
Engine Crankshafts,” was presented by Mr. Ralph 
Poole. The paper which was referred to in a leading 
article in our issue of December 26, on page 511, 
described an investigation carried out to deter- 
mine the magnitude of axial vibration of engine 
crankshafts with the object of establishing that 
axial resonance may occur within the normal 
running range of the engine. The results of tests 
on various makes of engine were given, a portable 
vibrograph being used to record the axial move- 
ment of the crankshaft. In some instances the 
torsional oscillation was measured simultaneously 
by means of a universal vibrograph. The vibro- 
graph records showed that, at certain speeds, some 
engines were subject to a very marked increase in 
axial vibration, of a magnitude consistent with a 
condition of axial resonance. A test was also 
described in which the natural frequency of axial 
vibration of a crankshaft was determined experi- 
mentally by using an alternating-current electro- 
magnet as a means of applying an alternating force. 
The paper contained derived expressions for calcu- 
lating the axial deflection of a crankshaft due to the 
piston load, and also for calculating the axial 
deflection under an axial load. It was suggested 
that the relation between these two deflections 
determined the magnitude of the axial force set up 
by the piston loading. The value of empirical 
factors for use in estimating axial stiffness was 
determined from a series of load-deflection tests 
carried out on a number of crankshafts. A short 
discussion followed, the general trend of which was 
that, while failure undoubtedly sometimes took 
place from excessive bending stresses on the crank- 
shafts, the indications of axial vibration were largely 
masked by those from torsional vibration. It was, 
therefore, difficult to separate the two, and more 
than one speaker thought it possible that torsional 
vibration had been measured in some of the tests 
by axial deflection. At the same time, it was 
considered that the paper recorded an interesting 
investigation in the subject of axial vibration, which 
had not received anything like the same amount of 
attention from designers as had torsional vibration. 


Waste Paper REcovERY. 

The New Year will be marked by an intensifica- 
tion of the national campaign for the collection and 
salvage of waste paper, which is still urgently 
needed in the production of munitions. Many highly 
successful collections have been organised by various 
municipalities, and have resulted in the recovery 
of some thousands of tons, particularly striking 
totals having been recorded in the several districts 
where public-spirited donors have engaged to con- 
tribute liberal amounts to war charities in proportion 
to the weight of paper salved. The stimulus which 
these donations have provided is now to be extended 
to the whole of Great Britain and Northern Ireland 
under the terms of a contest organised by the Waste 
Paper Recovery Association, Limited, which will 
distribute to charities a total sum of 20,000/., placed 
at their disposal by a group of citizens who, at 
present, are anonymous. For this purpose, the 
country has been divided into 20 areas, to each of 
which 1,000/. will be allocated. This amount will 
be divided among the local authorities (city, town, 
urban or rural) which, between January 1 and 31, 
1942 (both dates inclusive), collect the greatest 
weight of paper and cardboard per head of the 
population. In each area, there will be a first prize 
of 5001., a second prize of 250/., a third prize of 1001., 
and three consolation prizes of 50/1. each. The 
condition is imposed that half of the prize money 
must be contributed by the local authority to one 
or more of the following national charities: the 
Red Cross, Mrs. Churchill’s Red Cross Aid to Russia 
Fund, the R.A.F. Benevolent Fund, and the Soldiers’, 
Sailors’ and Airmen’s Families’ Association. 





NEERING. The courses for this new Certificate will 
include the various subjects which are regarded as 
awards will be made on the basis of certificates, | fundamental to the work of all production engineers, 
showing the quantities collected, to be sent by the| such as workshop processing and the study of 
local authorities to the Waste Paper Recovery| machine tools; the relative costs of alternative 
Association, Limited, 154, Fleet-street, London, | materials, processes, and methods of fabrication ; 
E.C.4, to arrive not later than February 9, 1942;/| the physical properties of engineering materials ; 
and the returns will include all waste paper and | the science of fine measurement, as the basis of 
cardboard collected by waste-paper merchants and | interchangeability and of production ; the principles 
voluntary organisations from non-council sources | of construction of gauges, jigs, and fixtures; and 
within the respective areas. The figures of popula-| those aspects of the theory of machines and the 
tion will be those shown in the local Food Officers’ | strength of materials which have a direct bearing on 
returns. For the purpose of the contest, scavenging | workshop operations. 

districts in Scotland which normally make separate | 
salvage returns to the Ministry of Supply will be| 
treated as separate districts. The judges are Sir| 
Vyvyan Board, chairman of the Salvage word The vacation apprenticeship scheme of the City 


remaining half must be given to any local charity 
or charities named by the local authority. The 


THe ImpEeRrAL COLLEGE VACATION 
APPRENTICESHIP SCHEME. 


oe rice ——- of Supply eee and Guilds College, whereby the students have 
astings, K.C.; and Mr. sidney 1. ‘saranda, | been enabled to obtain practical e ience in the 
general manager of the Waste Paper Recovery | works and offices ooh i i rset the 
Association. The twenty areas are: 1, Southern long vacation, has entered upon a new sphere of 
Scotland ; 2, Northern Scotland ; 3, Northumber- | usefulness, having been extended to all students of 
land, Cumberland and Durham; 4, Yorkshire;|the Imperial College. As a result of tentative 
5, Lancashire and Westmorland ; 6, North Wales, | discussions during the past session, the scheme has 
Shropshire and Cheshire ; 7, Leicestershire, Notting- | now been taken over by the Imperial College Union 
hamshire, Derbyshire and Rutland 3 8, Lincoln- | and placed under the direction of an Advisory 
shire ; 9, Warwickshire, Worcestershire and Staf-| Committee consisting of Professsor H. Levy (repre- 
fordshire ; 10, South Wales and Herefordshire ; 11, | senting the Governing Body of the College), Mr. F. 
Gloucestershire, Somersetshire and Wiltshire ; 12, | Dyson (treasurer of the Imperial College Union), 
Devonshire and Cornwall ; 13, Dorsetshire, Hamp-| Mr, T. A. Hall (representing the Imperial College 
shire and the Isle of Wight; 14, Bedfordshire, | Union Committee) and Mr. J. Newby, the organiser. 
Northamptonshire, Hertfordshire and Huntingdon- | The accession of students from the Royal College of 
shire ; 15, Norfolk, Suffolk, Essex and Cambridge- Science and the Royal School of Mines has brought 
si - gop egg gy ee soe | a substantial increase of the numbers for whom 
shire; 17, Kent and Surrey ; » Sussex ; »| places were found during the summer vacation of 
Greater London (London Administrative Area) ; | O41, the total ieodines a 181, to which the City 
and 20, Northern Ireland. and Guilds College contributed 150, the Royal 
College of Science 29, and the Royal School of 
NATIONAL CERTIFICATES IN ENGINEERING. | Mines, 2. Considering all the circumstances, this 

It has often been said that education was the first | ™uSt be regarded as an excellent result; in fact, 
casualty of the war. Whether this is the case or| the number is the highest since the scheme was 
not, it is generally true that technical education, | inaugurated in 1934 with the exception of 1939, 
particularly the part-time section of it, has suffered | when 228 students registered under it. In respect 
a set-back. The combined effect of the black-out, | °f the remuneration received, it does establish a 
restricted travelling, and air raids has deterred all record, as the 181 students, distributed among 124 
but the most earnest students from attending| firms, were paid a total of 1,466/. for their aggregate 
evening classes. The alternative of week-end of 981 weeks worked. During the summer vacation 
courses has proved to be a solution, to some extent, (July to September), 1942, more than 300 students 
but here again only the most determined student of Imperial College will be available for periods of 
will readily consent to sacrifice the periods normally from 6 weeks to 8 weeks, and it is hoped that 
: industrial firms will continue to co-operate in the 


devoted to rest and recreation. It is most encour- , : , 
aging, therefore, that the National Certificate courses scheme during the present difficult times. In 
in mechanical and electrical engineering should have 1934, only 17 firms participated. By 1939, this 
operated with the remarkable persistence that is number had risen to 127 and, although 1940 showed 
indicated by the numbers of successful candidates | ® reduction to 102, this was nearly made up in 1941, 
recorded in the war years. The standards of the|When, as mentioned, 124 firms accommodated 
examinations have not been reduced, nor has it| Students. There is no doubt that the opportunity 
been found necessary to shorten the courses appre- to obtain practical experience in industry in this 
: way is of great benefit to the students and, in the 


ciably. The numbers of awards for the years 1938, 5 : 
1939, 1940 and 1941, respectively, are as follows :— long aa is to the advantage of the professions 
generally. 


Ordinary Certificates (Mechanical), 1,449, 1,833, 
1,556, and 1,505 ; Ordinary Certificates (Electrical), 
917, 1,133, 843, and 664; Higher Certificates 
(Mechanical), 502, 632, 602, and 514; Higher 
Certificates (Electrical), 379, 421, 370, and 278. 
The total numbers of Certificates awarded in the 
four years, therefore, are 3,247 in 1938; 4,019 in 
1939; 3,371 in 1940; and 2,961 in 1941. The 
totals given for 1941 are not final, so that the 
ultimate comparison with those of the previous 
years will be even more favourable than these 
figures indicate. It will be seen that the reduction 
in the numbers of the awards is much less than 
might have been expected, and the results clearly 
testify to the strength of this unique educational 
system, which was introduced 20 years ago by the 
joint efforts of the Institutions of Mechanical and 
Electrical Engineers and of the Board of Education, 
and has since been extended by collaboration with 
the Education Departments of Scotland and 
Northern Ireland and with the Air Ministry. The 
latest development is the preparation, by a joint 
committee of the Institution of Mechanical Engi- 
neers, the Institution of Production Engineers, and 
the Board of Education, of a syllabus for the 
Higher Certificate in Production Engineering, to 
which reference was made by Lord Sempill in his 








EXTENDED CoNnTROL OF Crvit BUILDING. 


The Ministry of Works has stated that, as from 
January 1, 1942, a revised Regulation 56A of the 
Defence (General) Regulations, 1939, has come into 
force. This extends the existing control over work 
of construction, reconstruction and alteration, to 
cover repair works (including the repair of war 
damage); the maintenance of premises; decora- 
tion; demolition works; and works intended for 
the protection of premises against enemy action. 
The position, at present, is that no operation con- 
sisting of work in any of these categories (including 
maintenance) will be permitted within the United 
Kingdom if the total cost of the work exceeds 
1001., unless a licence for the purpose has first 
been obtained from a Regional Licensing Officer of 
the Ministry of Works and Buildings. In addition, 
no work (including maintenance) may be carried out 
on any single property in the United Kingdom if 
the cost, together with the cost of any other work 
carried out on that property during the 12 months 
immediately preceding, exceeds the sum of 1001, 
unless a licence has first been obtained in respect 
of such work. The 12 months’ period will be 
reckoned as the 12 months immediately preceding 





The | 


the date of the application. The position as regards 
local and highway authorities and public-utility 





presidential address to the Junior Institution of 
Engineers, reported in last week’s issue of ENat- 
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undertakings remains unchanged. These bodies, | 
as previously, must obtain an authorisation from | 
the appropriate Government department, for work | 
of construction, reconstruction and alteration only, 
the cost of which exceeds 100/. It is emphasised | 
that in computing the cost of an operation or work, | 
for which an authorisation or licence is required, 
the value of materials—whether new or second- 
hand—in the possession of the owner of the building 
or his agent, and the cost of labour, overhead charges, 
profits, and fees for professional services must always 
be included. The Ministry has published a new 
third edition of its “‘ Notes for the Guidance of 
Applicants,”’ and all persons undertaking, or about 
to undertake, any type of building work or decora- 
tion should obtain a copy and ascertain whether or 
not a licence is required for the purpose. Copies of 
the Notes may be obtained from, and any inquiries 
concerning the revised Regulation should be 
addressed to, the Regional Licensing Officers of the 
Ministry of Works and Buildings who are stationed 
in London, Edinburgh, Cardiff, Leeds, Tunbridge 
Wells, Reading, Cambridge, Manchester, Birming- 
ham, Nottingham, Bristoland Newcastle-upon-Tyne. 





CENTENARIES IN 1942. 


For a number of years, it has been our practice 
to indicate, at the commencement of the New Year, 
the noteworthy engineering and scientific centen- 
aries that fall during the ensuing twelve months. 
Some notable anniversaries of this kind occur 
during 1942; several of them commemorating men 
whose centenaries, in normal circumstances, would 
undoubtedly have provided occasions for inter- 
national gatherings in their honour. Such meetings 
are now out of the question, and the most that can 
be done is to record the events and, as they occur, 
to pay a passing tribute to some of these pioneers 
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to whom the world is indebted. Foremost among) THE LIFE OF WIRE HOIST | speed to low, indicating a snatch or stress peak. 
T 


the great men of science whose centenaries fall in 
1942 are Galileo and Newton. Galileo died at the 
beginning of 1642, and—as though to redress the 
loss—Newton was born at the end of that year. 
A century later, Edmund Halley died after a life- 
time spent in scientific work ; to him, primarily, the 
world owes the publication of Newton’s Principia, 
which he introduced to the attention of the Royal 
Society and published at his own expense. The 
year 1742 also saw the death of the Dutch mathe- 
matician, s’Gravesande, whose book on natural 
philosophy was eagerly studied by Watt, when a| 
boy. Among those born in 1742 was Nicolas! 
Leblanc, the unfortunate French surgeon who} 
discovered the process of making soda from salt ;| 
a discovery which placed him among the benefactors 
of mankind. More recent, but not less noteworthy | 
scientists, born in 1842, include Lord Rayleigh, 
Sir James Dewar, and Osborne Reynolds. Karl von | 
Linde, a pioneer in the science and technology of | 
refrigeration, was born on June 11 in that year ;| 
George Shattock Morison, a famous American 
bridge-builder and a president of the American | 
Society of Civil Engineers, was born on December 19; | 
and Charles B. Dudley, in whose honour was| 
founded the Dudley Medal of the American Society | 
for Testing Materials, on July 14, 1842. In the list, | 
gas engineering is represented by Ernst Kérting, 
born in Hanover in February, 1842; and scientific 
shipbuilding, by John Inglis, born in July, 1842. | 
The month of March, a hundred years ago, saw the | 
death of Colonel Henry Shrapnel, who, after wether 
ing several thousand pounds on his gunnery experi- 


ROPES. 


By W. H. Dunxtey, B.Sc., A.M.LE.E, 
A.M.1.Mecb.E. 


IT is well known that the life of wire ropes is 
much affected by the diameter of pulleys and 
drums. The writer’s view is that the minimum 
diameters recommended by B.S.S. No. 329 should 
be doubled wherever space permits. In addition, 
reverse bends and changes of plane of running 
should be avoided. The pulley groove section 
should be such that wear will not bring the rope 
into contact with the sides of the groove. The arc 
of contact of the rope circumference with the pulley 
groove should not exceed 90 deg. and the pulleys 
should run perfectly true. Cases occur where some 
of the above precautions cannot be, or have not 
been, taken, particularly those affecting the con- 
figuration of the rope run, and pulley diameters. 
In such cases the use of springs at the load end of 
the rope should be tried if the life of the rope is 
unsatisfactory. 

The writer had an obstinate example of poor rope 
life on a 100 tons per hour two-speed balanced skip 
hoist of the configuration indicated by the sketch, 
Figs. 1 and 2. The drive was by triple-reduction 


spur gears from a 480/960 r.p.m. double-wound | 


line-starting induction motor on to a winch barrel 
of 31} in. diameter (the B.S.S. figure), giving rope 
speeds of 152 ft. and 304 ft. per minute. The ropes, 
350 ft. long, were of 2} in. circumference, 6/19’s 
Lang’s lay hemp-core construction, of 110-tons to 


he first step taken was to increase the knuckle 
pulley diameter to 18 in. This improved the rope 
life to 20,000 tons of material, but renewal was still 
necessary owing to bad needling in the same section. 
Putting the high speed of the motor out of use had 
little effect. 

The maximum stress in the rope thus appeared 
to be too high. In the first place, this was calcu- 
lated by obtaining the acceleration from cinemato- 
graphic observation of the winch barrel at 60 
frames per second. This indicated a stress in the 
acceleration period averaging 3} tons and oscil- 
lating up to 5§$ tons. The period of acceleration 
| from low speed to high was 0-63 second. In order 
to check this a spring shackle was fitted to the 
rope at the skip bail, arranged as shown in Figs. 
3and 4. This spring balance gave 3-9 tons starting 
|from rest and 4-5 tons changing to high speed. 
It therefore appears that the spring was relieving 
the stress in the rope. The spring was left in 
place, and the life of the rope was thereby increased 
to 60,000 tons of material lifted, compared with the 
| former 20,000 tons. The spring and shackle saved 
twice its cost in the case of the first rope. When 
the rope was removed owing to the general reduction 
in diameter, only half a dozen strands were needled 
in the knuckle pulley section. 

The writer deduces from this experience that, when 
| the points as to configuration, pulley diameter and 
|section have been dealt with as may be possible 
| on a hoist giving poor rope life, the fitting of springs 

at the load end will probably be beneficial in all 
cases. The saving in steel cost and consumption 


ments, was told by the Board of Ordnance that! 120-tons steel, having a breaking strength of 18-52/ is most important, but reduction in plant outage 
they “ had no funds at their disposal for the reward tons and a maximum dead working load of 3-08/| is equally valuable to the operator. The spring 


of merit ”’ ; 
(and, it is to be feared, permanently) associated 
with the fragments of burst anti-aircraft shells. 
Finally, we may mention a centenary, which, though | 


that of an organisation and not an individual, is | against which they swung while under tension, and | 


noteworthy as it marks an early example of indus- 
trial co-operation. A hundred years ago to-day, 
January 2, saw the inauguration of the Railway | 
Clearing House. To its initiative were due the| 
reforms which enabled passengers to book to| 
stations on other lines ; the introduction of through 
rates for goods traffic; and, hardly less important, | 
the adoption of Greenwich time as standard through- | 
out the country. ' 





tons. 
and of the knuckle pulleys 8} in. 
received a reverse bend at the knuckle pulleys, 


The diameter of the head pulleys was 27 in., 


and whose name is now so incorrectly | tons. The actual dead load of a full skip was 2-855 | shackle is, of course, in extensive use on drag-line 


|and similar excavators, but does not appear to be 


Both ropes | a regular fitting on mineral hoists. 








INSTITUTION OF CIVIL ENGINEERS.—The Council of the 








one rope took a further reverse bend at the winch | 
barrel. There was a change of plane of running at | Institution of Civil Engineers have announced that they 
the head pulleys of 90 deg. | are prepared to receive short original communications of, 
Upon first setting the hoist to work the ropes | 54Y: 2,000 words, accompanied by two or three illus- 
had to be changed after lifting from 4,000 tons to | trations, for inclusion in the Journal of the Institution. 
. " _ “ | It is pointed out that these communications should be 
10,000 tons of material. W eakening was by needling topical in character and might deal, for example, with 
(strand failure) on the section of the rope which | demolition and reconstruction problems, or with minor 
ran over the knuckle pulleys and a break occu | constructional details, of a novel character, which would 
in one instance at the moment of change from high ‘ be of general interest to engineers. 
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LETTERS TO THE EDITOR. 


METHOD OF FINDING THE 
EQUATIONS OF CURVES. 


To THE EpITorR oF ENGINEERING. 


Sir,—With reference to the article entitled 
“* Method of Finding the Equations of Curves,” in 
your issue of October 24, page 334, and subsequent 
correspondence on the subject, it may be of interest 
to point out that in the Philosophical Magazine, | 
vol. xl, published in October, 1920, a general 
method of solving this problem was given. 

If the assumed equation is expressed by 


,; ae 
i—-k* *i-®' 
| so, relative to the original axes, 
1+M Cc 
“T-wW i-™ 
|which are easily seen to be equivalent to Mr. 
Freeman’s equations. 
Yours faithfully, 

J. C. WILLiaMson. 
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Langdale House, 
Curbar, via Sheffield. 
Devember 13, 1941. 
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where y, y;. ete., are the known ordinates, then, | 
To THE EpITorR OF ENGINEERING. 


using the technique indicated in the paper to which | 
I refer, the accompanying tables can be evolved, 
by means of which the coefficients a,, a,, etc., can 
be directly calculated, without further investiga- 
tion, for various numbers of given ordinates. In 
these tables the general value of Y is given by 
Y, 
the a and the Y values is as indicated in connection 
with the four ordinates table. 

It can be easily verified that the two equations 
given as examples by Mr. Barnes in his article are | 
immediately deducible from these tables. 

Yours faithfully, 
T. C. Tosty. 


Srr,—In the description of an American turbo- 
| blower plant which appeared in your issue of 
| November 14 last, on page 387, certain statements 

were made which might lead readers to believe that 
| the impulse type of steam turbine possesses some 
| special “‘ quick starting characteristic,”’ and that it 
|has also an advantage over the reaction type in 
| that its steam economy is not dependent upon small 
radial clearances. 

It is unfortunate that no reason for the alleged 
“* quick starting characteristic’ was given, because 
any belief that an impulse turbine can be run up to 
speed from either the cold or the partly cooled 
| condition more quickly than a reaction turbine of 
the same speed and output is quite contrary to fact. 

Indeed, it would probably be much more risky to 
|admit full steam too quickly to a large stationary 
| or slowly moving impulse machine than to a reaction 
| machine, because the latter is not subdivided by 
|diaphragms. No one, of course, would recommend 

To THE EprTor OF ENGINEERING. | this method of starting a turbine of any kind, but 
Smr,—In the application of mathematics to that it can be quite harmless to a reaction machine 
practical work it is essential to make the formule as | is shown by an event which happened some time 
simple as possible, 
shy of mathematics. t 
simplification of two formule given in recent issues | @n accident happened to the valve, with the con- 
of ENGrNgeRING by Mr. Barnes (October 24, page | Sequence that the turbine was suddenly subjected 
334) and Mr. Freeman (October 31, page 354). | to an unrestricted flow of live steam at full pressure 

In the former, having found the differences there | and temperature. It at once gathered speed at a 
denoted by ,D,, ,D,, etc., the simplest way of rate only limited by the inertia of its rotors until 
y it was shut down automatically by the action of 
|the runaway device. The machine was entirely 
| unharmed by this severe and involuntary test. 
| As regards the question of radial clearance over 
+2 p,x(r—1)(e—2)+.... | the blade tips, it has been the practice of the 

3! Parsons Company for many years to provide their 
The very small amount of algebra involved is more | reaction turbines with clearances of at least a 
than balanced by the greater simplicity of the| quarter of an inch over the tips of blades working 
expression, which makes it much easier to remember. | with high-pressure steam, so that the- impulse 

In Mr. Freeman’s article the conversion from the | turbine has no advantage whatever in this respect. 
tilted axes to the original ones is effected by an| The reaction turbine is, moreover, quite free from 
expression involving infinite series. Surely it is| the numerous closely fitting diaphragm glands that 
simpler to proceed as follows : jaze necessary in impulse machines to limit the 


Ur Yo 


and the general relationship between 


32, Malone Park, 
Belfast. 
December 11, 1941. 


expressing y in terms of z is by the formula :— 


1 
y w+ .D r+ 5, 1.D.2(z — 1) 


Using the tilted axes, Y= MX + C. steam leakage between stages. 
Now Yours very truly, 
R. H. Parsons. 


Y=y—7zandX=y+2'; | Medstead, Hampshire. 
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| THE BEHAVIOUR OF SHIPS.* 
By Jouw H. Nazseru, C.B., C.B.E. 


Tue phrase “ behaviour of ships ” is to some extent 
a misnomer. Much that is discussed under that 
heading might be better described as “‘ behaviour of 
the sea.” At any rate, he who would understand the 
behaviour of ships must acquire all the knowledge he 
can of the behaviour of the sea by study, observation, 
and experience. The sea is subject to the same laws 
of motion as all other forms of matter. In obedience 
to these laws, any mass of water will move on in a 
straight line at a uniform velocity unless force is applied 
to make it do otherwise. If such a mass be suddenly 
stopped, as by a flat bulkhead, or a deck-house, its 
energy may be expended on savage destruction. Unter 
the same laws, when waves are rising against a ship’s 
side the sea will rush along at a tangent to the side. 
If there is tumble-home, the tangent will carry the 
mass of water across the ship. If there is a certain 
amount of flare, it will fly outward as far as it can 
against the wind. 

Force applied to a moving mass may alter the direc- 
tion of movement without destroying its momentum, 
and so, as a sea rises against the bow of a ship with 
well-formed sections, the direction of movement gradu- 
ally changes, and the mass of water takes the form of a 
new wave which may be reflected, and move away 
from the ship without breaking. To encourage this 
kind of action it is desirable that the stem of the ship 
should definitely lean forward, the slope being greater 
on ships of higher speeds. It would also seem desirable 
to give the stem a curve, to form a natural ending to 
the curved surfaces forming the two sides of the bow 
of the ships. 

Under certain circumstances, seas of exceptional 
severity and magnitude may occur. Then such things 
as “‘flare”’ and “‘ freeboard ’’ become secondary, and 
the ship must depend for safety on the solid construc- 
tion of her upper works, and on the efficiency of water- 
tight doors, hatchway coverings, etc. On one occasion 
the battleship H.M.S. Albemarle (14,000 tons) had to 
pass through the Merry Race of May in Pentland 
Firth, during a westerly gale. She was swept by an 
enormous mass of water which smashed the charthouse 
and threw the navigator from the bridge (35 ft. above 
L.W.L.). It thundered down through the openings 
of the shelter deck on to the upper deck, and then 
poured down in tons through the ladderways to the 
main mess deck. The ship stood up to it well, and 
came through with only slight damage. Lookout 
men stationed in the military top on the fore-mast 
reported that the sea close under that top, 
at least 50 ft. above the load water line. Mountainous 
seas also occur when great storm waves override each 
other. In December, 1907, the Lusitania, 762 ft. by 
87-8 ft. by 56-6 ft. and 30,396 tons gross, ran into 





since many practical men fight |ago in an English power station. As the operator | 


I therefore suggest a slight | was about to start up a 15,000-kW set from oo - 
ete. 











y-27= M (y + 2’) + Cc December 29, 1941. 


such seas, which damaged the bulwark and rail of the 
navigating bridge (perhaps 60 ft. above water), a deck- 
house, and bulwarks on the boat deck, windows and 
frames of state rooms on the boat and promenade deck, 


The freeboard of warships is generally assessed on 
the basis of practice in preceding ships. The freeboard 
of merchant ships must satisfy regulations as to bulk- 
heads and flooding. During the renovation and recon- 
struction of some of the early ironclads, such as Warrior, 
Thunderer, Hercules, Monarch, and Sultan, the author 
always found that the draught was much greater than 
when the ships were built. Investigation revealed 
that, owing to constant additions and alterations, all 
these vessels had been steadily sinking at a rate averag- 
ing } in. per annum, and further, that the sinkage of 
each ship corresponded to an amount of about 1 ton 
per 150l. spent on “ alterations and additions ” to the 
ship. On this basis, the increase of draught of any 
particular ship of the Navy could be fairly estimated, 
at that time, from the money thus spent. This amount 
of sinkage also covered the weight of accumulations 
of paint on bulkheads, ete. The sinkage and con- 
sequént loss of freeboard was always accompanied 
by a loss of stability, which was sometimes serious. 

In addition to providing a margin of freeboard amid- 





* Excerpts from paper presented to the Institution of 
Naval Architects. Abridged. 





! 
ships, it was found desirable to give the upper deck a | 
good sheer, especially forward, and to add a forecastle 
in many ships to enable the ship to drive on in any 
weather. It was generally found best for appearance’ 
sake to fix the lowest point of the freeboard about 
one-fifth to one-seventh of the ship's length abaft 
midships ; and to give rather quicker curvature aft, 
so as to prevent the tangent to the sheer line falling 
below the horizontal when the ship had the maximum 
trim by the stern. 

To keep heavy spray, blown off the crests of storm 
waves and of the superposed ships’ waves, from climb- 
ing up the side of the ship and spreading across the 
deck, it is desirable for the sections everywhere to 
have at least a little flare, so as to encourage the water 
accumulating from spray to slip back to the sea. A 
definite flare is necessary at the bow to induce waves 
rising against the ship’s side, including storm waves 
riding over the ship's diverging bow waves, to fall back 
in the form of a new wave reflected from the surface 
of the vessel, instead of climbing up and breaking over 
the edge of the deck. The author’s experience on this 
somewhat debatable question suggests that the tangent 
to the transverse sections in the bow of a ship should 
be about vertical at the load waterline, and that, as| 
the section rises, it should bend outwards, and that the | 
outward curvature should gradually increase, until it | 
is inclined from 20 deg. to 30 deg. to the vertical in a 
large or fair-sized ship. Larger angles than these would 
be likely to start the reflected wave too soon, when it | 
would come into conflict with the water rising and} 
approaching the ship, thus causing a broken crest | 
which would fall into heavy spray, and, being driven | 
by the wind, would make a wet ship. 

In many cruisers, a certain amount of turtle-back 
was arranged on the forecastle deck. The seas toppled | 
over on to this, and the broken water drifted back | 
again, thus definitely helping to produce dry and com- | 
fortable ships. In recent cruisers and merchant ships | 
with lofty bows, a “ knuckle” has been observed at | 
the position where the increasing flare reaches a reason- 
able amount. Above this knuckle, only a moderate | 
flare is provided. Against that, any crests of waves | 
can break and fall back again into the sea. 

In long warships or merchant ships, a good curve in 
the sheer line is desirable to avoid unpleasing appearance 
where the ends of a ship droop (hogging) due to struc- | 
tural elasticity or weakness. A merchant ship claimed 
to have unloaded a cargo for the Admiralty sub- 
stantially in excess of the amount estimated on the 
basis of mean draught and rate of tons per inch immer- | 
sion. The author had the ship trimmed and found | 
that, when the vessel was light, the Plimsoll mark | 
amidships was 4} in. above a line joining the draught | 
marks, but that, when fully laden, the mark came down | 
to its correct position. In lofty vessels, an extremely | 
small flare is wanted to deal with heavy spray, and to| 
avoid unnecessary size and weight of decks. In fast 
ships, considerable flare is undesirable, as tending to| 
drive off the sea with high velocity, absorbing engine | 
power besides making a wet ship. 

Sir Nathaniel Barnaby had acquired a high reputa- | 
tion in the production of H.M.S. Inflexible, 11,880 tons, | 
intended to be a ship of such power that no nation 
would be likely to build a rival. Some other vessels 
of the same type, but not so large, were also built. 
These vessels had unarmoured “soft” ends, and a 
well-armoured citadel. Along the sides of these 
soft ends, deep broad belts of cork were fitted to assist | 
in maintaining buoyancy and stability when the ship| 
was riddled in action. Broad water-chambers were 
built on the lower (armour) deck forward and abaft | 
of the citadel, and the author had a hand in fitting 
retarding plates in these transverse water spaces in 
H.M.S. Ajax to prevent the water rushing too rapidly | 
across. As time went on, these soft-ended ships caused 
more and more anxiety in naval circles. At a later 
date, the author attended some steam trials on H.M.S. 
Edinburgh, with the water chambers of the ship in | 
action. The violence of action of the water rushing 
from side to side in the ship was lessened by obstruc- 
tions built in between the decks, and the period of 
movement was varied by varying the depth of water in 
the chamber. At times, when the period of the waves | 
was about right, the action of the water appeared to 
steady the ship. Quite possibly, if the period of the 
waves and the consequent movement could have been | 
maintained with some degree of regularity, the cham- 
bers might have been of value, but this condition did | 
not often recur. The regulation of the depth of the| 
water in the chamber proved impracticable, and the 
movement of the water wasirregular and disturbing. At 
times it rushed across with violence, causing a heavy thud 
and considerable noise as if the ship had grounded. The| 
chambers fell into disuse and were not repeated in 
later ships. | 

When H.M.S. Camperdown rammed and sank 
H.M.S. Victoria during fleet manwuvres in 1893, Sir 
William White directed the author to investigate the 
reports and evidence on his behalf. He was selected | 


to undertake this task as he had served as assistant 
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to Mr. C. P. Lemon in building the ship, and at a later| those having heavy armour on sides, turrets, etc., 
date had carried out the calculations on the final| giving great inertia, may be considerably increased 
draught and trim of the ship, under Mr. James Cotsell.| Many are quite comfortable with 4 ft. to 5 ft. GM 





exceeded 75 deg? 


In performing that task he had visited every compart- | and some with even higher values. 


ment in the ship to inspect work in progress, and at the 


Admiralty had checked the stability curves of the ship, | 
using Amsler’s integrator, then just coming into use 
i | this 


| 


models were made and experimented with in a tank | 


for such work. The author prepared a report which, 
after discussion, was accepted by Sir William. The 
calculations were checked by Mr. J. J. Welch, and 


to illustrate the behaviour of each ship after the colli- | 
sion, and to demonstrate the sequence of events as 
established by the author. The report was considered | 
by Their Lordships, accepted by them, and presented 
to Parliament. No serious criticism of the findings 
was ever made. Briefly, it was established that the 
flooding and consequent loss of H.M.S. Victoria were | 
largely due to the presence of so many watertight 
doors and valves in the ship. H.M.S. Camperdown 
nearly suffered the same fate for the same reason. As 
the water filled one compartment after another, she 
went steadily down by the head. The ship’s car-| 
penter saw the water creeping along the main deck | 
and, with great presence of mind, succeeded in building 
a wooden barrier across the deck. The water rose on 
the forward side of this barrier but did not overflow 
it. That action saved the ship. H.M.S. Camper- | 
down was by then badly trimmed by the bow. The 
stern rose, and the load water-plane was so fore- 
shortened that its inertia was much reduced. The 
B M was thereby much diminished and the GM was 
reduced almost to zero. 

In the inspection of H.M.S. Camperdown, the author 
was amazed to realise that every bulkhead and every | 
platform was perforated to permit drainage water to 
be conducted from any compartment in the ship, | 
including chain lockers and coal bunkers, to the main | 
drain and thence to the engine-rooms. Every per- 
foration was, of course, fitted with a drain valve, and | 
at regular intervals each valve was tested by operating | 
the gearing to open and close it a little and so prevent | 
it rusting fast. Many of those valves were so located | 
that they could not be properly maintained and could 
not be completely closed. On inquiry, the author} 
found that the notion was that the joints of a steel | 
ship would with certainty open a little and leak as the | 
steel plating suffered changes of stress in a seaway, | 
just as occurred in wooden ships between the strakes 
of planking. 

Increeping of water due to valve testing sometimes 
caused inconvenience. In one sheathed ship the reguiar | 
entry of a little extra water caused serious alarm, and 
led to the appointment of the Committee on Sheathing | 
of Ships, of which the author was secretary. It was/| 
not until ten years later that he was allowed to abolish | 
most of this drainage system and to construct a battle- 
ship, H.M.S. Lord Nelson, in a number of independent 
sections with the principal watertight bulkheads not 
pierced by watertight doors or by pipes for pumping, 
ventilation, or drainage. The new system was imme- 
diately adopted for all large ships in the British Navy. 

It would be natural to suppose that the figures for 
GM (metacentric height) and GZ (righting lever of 
the ship when inclined to the upright) should increase 
proportionately with the general dimensions of a ship. 
This, however, is not so. Experience shows that the 
same values of G M and G Z give more or less the same 
degree of comfort and safety (stability) in ship of all 
sizes, and that those values are surprisingly small. 
Years ago, a well-known liner was observed to loll a 
little to starboard or to port while preparing to leave 
harbour, thus indicating a very small metacentric 
height. It has, in fact, been stated that she often 
started a voyage with a slightly negative GM. The 
vessel had a lofty freeboard, was wonderfully com- 
fortable and safe, and no doubt had an excellent curve | 
of stability with ample GZ at large angles. Very 
small GM is, however, undesirable: some margin 
should be given to provide against a number of con- 
tingencies, such as storm or accident, which might 
result in the formation of free water surfaces in some 
of the holds, etc. The ship would then acquire a 
definite and perhaps considerable list, and so induce 
a sense of insecurity. 

The author's experience is that a GM of between 
1} ft. and 2} ft. in the various conditions of lading of 


a ship, but never less than 1-0 ft. not more than 2-5 ft., 


will give a comfortable ship ; steady, in large ships, and 
tending to become lively in small ships. During his 
Admiralty service, a range of stability of anything less 
than 60 deg. was regarded with suspicion, and a range 
of 75 deg. was preferred. In ships with a reasonable 
metacentric height and good freeboard, the range often 
In many merchant ships these 
figures will be exceeded when the statutory provisions 
as to safety of life at sea are met, and in warships much 
more must be provided, as a reserve against bilging 
by damage in action, etc. Provided that the ship is 


constructed so as to secure good resistance against 
rolling, the value of GM in warships, especially in 





If a vessel has a good freeboard and a good initia! 
metacentric height, the curves of stability and th 
values of G Z will, as a rule, be quite satisfactory ; bu 
must not be taken for granted. Metacentric 
diagrams in particular should be fully worked out for 
every ship. The Admiralty Committees on Designs 
(Inflexible, etc.), 70 years ago, laid down working limit 
for stability of ships of the Navy. Their recommenda 
tions have been adhered to by the Admiralty and th: 
results in the Navy have been generally satisfactory 

Mention has been made above of sinkage with laps 
of time in warships, with corresponding loss of stability 
During the reconstruction of H.M.S. Sultan, it was 
found inadvisable to correct this by ballasting, and the 
ship was girdled with a belt of teak about 8 ft. wide, 
9 in. thick generally, tapering to 6 in. at the upper and 
lower edges. The belt ran for about three-quarters of 
the length of the ship, and it restored the GM to a 
satisfactory value. Sinkage of the same kind in small 
ships led to a loss of stability, which was sometimes 
more marked and went on gradually while the ships 
were on service. As a result many vessels kept the 
sea without discomfort, but without the state of affairs 
being realised. One ship, reported to be tender, hadi 
only 6 in. G M, a maximum G Z of 9 in., and a range of 
stability of only 35 deg. She was sold for breaking up 
A vessel of the Archer class had run down to about 9 in 
GM and 9 in. maximum GZ with a range of about 
43 deg., but the freeboard had been so much reduced 
that, while ballast would have given more G M, it actu 
ally reduced the range of stability by the further loss of 
freeboard. The author examined this ship and found 
a large number of fittings, linings, etc., which could 
well be removed. The steel bulkheads, were 
thoroughly scaled, yielding in many places quite } in 
of accumulated paint and rust. This drastic clearance 
gave the ship a new lease of life with satisfactory 
stability conditions. 

An interesting task arose out of the behaviour at sea 
of battle-practice targets. Those in use by the fleet 
gave endless trouble; their repair was difficult and 
costly. The furling, unfurling and repairs of the 
canvas target itself were cumbrous and difficult opera 
tions. In any wind the canvas bellied and acted as a 
sail which drove the target ahead at a good speed, 
so that it was only manceuvred with difficulty, and at 
times was so ill-behaved as to involve risk of ramming 
the towing vessel. The draught was great that 
targets when damaged had to be towed all the way 
from Scapa Flow to Chatham Dockyard to be repaired 
thus causing loss of time and interference with fleet 
training. The author was directed by Sir William 
White to attend to the matter, and decided to apply 
his own views on ship design to the outside form of the 
raft body. This resulted in an entirely novel design 
which was immediately successful. The draught was 
reduced from 24 ft. to 12 ft. A novel system of con- 
struction, without the use of canvas, enabled the 
target proper to be promptly and cheaply repaired by the 
carpenter's crews. The body of the hull was constructed 
so that damaged portions could be readily replaced 
without large structural interference. The greatest 
success, however, lay in the sea-going qualities of the 
raft-body. It could be towed and manceuvred with 
safety and ease at any speed and in any weather. Asa 
test, one was towed without difficulty through Port 
land Race by a cruiser, at 17 knots, in heavy weather 
This result was achieved by making the profile rather 
like that of a large sailing yacht. The deadwood was 
cut away to a long slope forward and aft. The after 
end was also formed so that a rudder could be fitted 
if it was found that the target had any particular bias 
in a wind; but as it showed no bias under any con- 
ditions, no rudder was needed. The fore part of the 
raft was built up to a greater height than the midship 
body, and the sections of the bow were given con- 
siderable flare. The flare was continued through the 
raft body so that the sides sloped outwards instead of 
being vertical. As a result, when the target was being 
towed at speed the water was spued away in shapely 
crests which fell on the sea away from the deck of the 
target, and the bow tended to lift rather than to dive 
as speeds increased. 


(To be continued.) 


etc., 
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MorTor LIFEBOATS.—The construction of the first of a 
new type of motor lifeboat, designed by the Royal 
National Life-Boat Institution, has been commenced, 
and three further boats of the same type are to be built. 
These craft constitute a development of the powerfu! 
Watson cabin-type of lifeboat. They are to be 46-ft. in 
length and will be propelled by two 40-h.p. Diesel engines. 
They will be capable of travelling 200 miles at a speed of 
over eight knots. The steering wheel will be placed 
amidships, instead of at the stern as has previously been 
the case. 
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THE MEASUREMENT OF SMALL 4d, carried by the flywheel spindle, directs a beam of | air and kept clean by wind, have suffered very little 


FRICTION TORQUES. 


A common method of measuring the friction torque of | 
onical bearings, such as are used in watches and high- 
grade measuring instruments, is by means of a falling | 
weight. A horizontal spindle, mounted in two such 
bearings, is fitted with a small flywheel. A cord, | 
carrying a weight at its free end, is secured to, and | 
wound round the spindle. The weight is then allowed 
to fall and when it has reached its lowest position the | 
nertia of the flywheel causes the cord to rewind | 
in the opposite direction. The positions of the 
weight before and after the test give a measure from 
which the friction torque can be computed. The 
main errors in this method are those due to the in- 
ternal friction of the cord and to the fact that the 
iverage speed of rotation of the spindle in its bearings 
annot be determined accurately. Friction-torque 
measurements of this class can also be carried out with 
. spring balance; this method is in use for jewel 
bearings. Although the attainment of exact results 
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is difficult when the torque is very small, the method is 
accurate when the torque is constant. When it varies, 
there is a possibility that a momentary high value 
may cause the indicating needle to move into an extreme 
position from which it immediately recovers. This 
quick return may obscure other momentary high 
values which may follow the original one. 

In the measurement of friction torques below, say, 
one gramme-centimetre, it is important that uncon- 
trollable factors should not be introduced by friction 
and inertia in the indicating mechanism. An appara- 
tus designed to eliminate effects of this kind has 
been designed by R. Vieweg and F. Gottwald, of 
Darmstadt University, and is described in a recent 
issue of the Zeitschrift V.D.J.* It is illustrated in 
Fig. 1, on this page, in which it is shown set up for the 
measurement of the friction torque in a small ball 
bearing a. A flywheel 6 is mounted on the outer race 
of the ball bearing and when the spindle carrying the 
inner race is rotated, as indicated by the arrow, the 
bearing friction tends to drag the flywheel round. The 
drag is balanced by an armature c, which is an element 
of a moving-coil instrument. When a uniform torque 
is being measured, it has been found possible to control 
the current in the coil by hand, but automatic control 
is more convenient ; when the friction torque varies | 
rapidly, it is essential. 

The automatic control is shown in Fig. 1. A mirror 








* Vol. 85, pages 417 to 419 (1941). ' 


light from the source h on to a photo-electric cell e. 
This is connected to the grid of the valve amplifier f, in 
which it generates a negative potential, by means of 
which the anode current flowing through the coil is 
controlled. When a mechanical torque is applied to 
the flywheel, the light ray is deflected from the photo- 
electric cell, with the result that a balancing counter- 
torque is generated in the moving coil. As the relation 
between torque and current is linear, it is possible to 
calibrate the indicating instrument g to read directly 
in gramme-centimetres. As there is no friction of any 
kind in the measuring instrument, it has a high order of 
accuracy. A laboratory instrument has been con- 
structed on these principles by means of which the 
friction torque of two bearings may be measured simul- 
taneously. The driven shaft is connected to a syn- 
chronous motor through change-gears, the arrangement 
giving a range of speed up to 10 r.p.m. When measur- 


ing very small friction torques, the resistance of the | 


brushes connecting to the moving coil may introduce 


inaccuracies. To eliminate these as far as possible, | 
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the collecting rings have been made of gold. Operating | 
with a recording instrument, the variation of friction | 
torque in various bearings has been measured. Ex- 
amples of two of the results obtained are given in| 
Figs. 2 and 3. The former shows the variation in 
friction torque of a ball bearing under a radial load, 
plotted against the revolutions, and the latter relates | 
to a’conical-pivot bearing tested at different angles of 
inclination. 








CORROSION AND PROTECTION OF 
STRUCTURAL STEEL.* 


By A. M. G. Dempster, B.Sc.Eng., M.C.E., 
A.M.1.E.Aust. 


At the outset, it is necessary to emphasise that the 
natural condition of iron is in the oxide form. Any 
reduction to metallic iron causes instability and under 
most conditions, the metal will revert to the oxide. 
An important point is to be noted regarding the rate 
of oxidation, which varies very considerably with 
physical conditions. These conditions may be so 
mild, as far as corrosion is concerned, that even 
unprotected steel will only corrode at such a slow rate 
that protection is uneconomical. On the other hand, 
conditions may be so severe that protection is of such 
importance, that structural failure would occur in a 
few years unless adequate protection is provided. 

It now appears to be generally recognised that 
oxidation or corrosion is due to electrolytic action. 
The rate depends on the nature of the electrolyte, which, 
in general, is provided by atmospheric moisture, with 
various salts or acids obtained from the particular 
atmosphere. In inland rural areas, the air is relatively 
free from salts or acids, and the corrosion rate, even" 
with a fair rainfall, is relatively slow. Special condi- 
tions in such areas can, however, provide the necessary 
strengthening of the electrolyte, and if dirt is allowed 
to collect on steel surfaces, it may contain the elements 
in a soluble form, necessary to hasten corrosion by 
strengthening the electrolyte. 

The main difference between atmospheric corrosion 
and soil corrosion is due to acids or salts in the soil 
and soil moisture. Examples of this may be seen at 
the Johnston-street Bridge and at Hawthorn Bridge, 
at Melbourne. In the former structure, in spite of 
general lack of maintenance, the vertical surfaces 
of the steel, and those horizontal surfaces exposed to 











* Paper forming the introduction to a symposium on | 
** Atmospheric Corrosion of Structural Steel, and Paint 
Protection,’’ read before the Melbourne Division of 
the Institution of Engineers, Australia, on July 29, | 
1941. ' 


from corrosion in a period of more than 70 years. 
Where, however, dirt containing horse manure was 
allowed to collect against steelwork at the edges of the 
pavement. corrosion had extended right through 
plates # in. thick. The same phenomenon was noted 
at Hawthorn, where accumulations of dirt, etc., in 
lower-chord trough sections, caused similar results. 

In rural areas of very low rainfall, such as the northern 
parts of Victoria and western New South Wales, there 
is not enough moisture to do great damage to any part 
of steel structures. Painting of steelwork in these 
areas may not be economically justifiable, except for 
those portions where drainage is bad and rubbish and 
dirt can collect. It is, however, desirable to paint suc 
steelwork for the sake of appearance. The regular 
removal of dirt is, however, most necessary to prevent 
the presence of electrolytes which, under damp condi- 
tions, would cause trouble. 

On the sea coast, conditions are favourable for corro- 
sion because the higher humidity associated with 
various salts from spray forms a relatively strong 
electrolyte over the whole surface of steel. The coastal 
fringe, in which conditions are severe, is a very narrow 


" one, and the intensity of corrosion at a point even one 


mile inland would be a very small fraction of that on 
the coast. It is considered that at five miles from 
the coast, inland rural conditions would prevail. 
Industrial areas may cause accelerated corrosion if 
the atmosphere is contaminated by sulphurous flue 
gases. Extreme cases of this have been noted in the 
Midlands in England, where owing to sulphuric acid 
from the air being deposited with rain, corrosion is 
observed to be four or five times as severe as at even 
the coastal fringe. In Australia, the wider use of 
electricity in factories has relieved most industrial 
areas of this trouble, and corrosion rates are usually 
considerably slower than on the sea coast. From these 


| considerations, it is possible to determine the degree 


of protection necessary for steelwork for particular 
areas, for it may not be economical to provide the best 
known protective films in some areas, while anything 
less than the best will have little value in other areas, 


| and will result in a considerable loss of steel, as well 


as the very heavy cost of ineffective repainting. 

To illustrate the relative economy of painting for 
preserving structural steelwork, some figures may be of 
interest. If steel sections are designed for the necessary 
loads at normal stresses, certain plate thicknesses will 
be required. If corrosion is to be allowed for to a certain 
extent, greater thicknesses of metal will be provided. 
One custom was to allow } in. extra for corrosion loss. 
If, for example, a plate needed to be 4 in. thick for 
stress requirements, it would be made § in. thick to 
give a margin against corrosion and 4 in. of corrosion 
loss could occur on each side of the plate before the 
structure would be overstressed. In the extreme case 
of providing no paint protection, the initial cost of 
the work, because of extra thickness of plates used, 
would be approximately 25 per cent. higher if 4-in. 
plates were stress for stress considerations. 

Assuming the cost of steel to be 40l. per ton, and 
making no allowances for the value of floors, etc., 
supported by the steel, which would be lost when it 
became necessary to replace the steel, the first cost of 
one ton required for structural purposes would be 
401. plus 25 per cent. = 501. Corrosion of 4 in. would 
occur, at the seaside, within ten years, and replace- 
ment would then be required, or loads reduced, or 
allowable stresses exceeded. The cost per ton of 
steel, neglecting interest charges would be 5l. per 
annum. If 501. worth of superstructure were lost 
during replacement, the cost per annum, per ton 
of steel, would be 10/. If, however, the extreme 
opposite case is considered, and the best possible 
coatings are given and subsequently maintained, the 
cost would be as shown in the following paragraph. 

Cost of one ton of steel, 401. The surface area of 
one ton of }-in. steel plates is approximately 225 sq. ft. 
The cost per 100 sq. ft. of the type of protection, to be 
outlined in subseque nt papers of the present symposium, 
is approximately 2/., or 41. 10s.~per ton of steel, $ in 
thick. To this should be added an average maintenance 
cost of 10s. per 100 sq. ft. per annum, for future paint 
costs. If obsolescence required demolition in 30 years, 
the cost per ton, ignoring any superstructure value, 
would be 40/., plus 4/. 16s. plus 30 times 10s., making 
a total of 59/7. 10s. for 30 years, and a cost per ton 
per annum of roughly 2/., compared with 5l. if 
painting is not done. If 50/. worth of superstructure 
is lost, then the cost per annum would be 3-65l. per 
ton per annum compared with 10/. per ton unpainted. 
Rough painting, or initial good painting, plus subse- 
quent neglect, would give an intermediate value, and 
though better than total neglect, would not be so 


| economical as proper painting and maintenance. The 


loss of section in 30 years, in a favourable climate, 
would probably not be critical, and in such cases 
painting for protection would not be economical. 
Efficiency of Paint Protection.—The efficiency of 
paint protection varies with the climate; the surface 
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preparation of the steel before painting; the type of 


priming paint used; the type of finishing coat used ; 
the skill of the workmen in applying the pai nt uniformly 


and the weather conditions at the time of painting. The 


cumulative effect of these factors is considerable. If the 
climate is severe, the worst possible treatment of the 
tive latter items would result in a protective coating 
about one quarter as good as the best possible coating. 
A bad job would usually involve higher maintenance 
costs than a good job, although the difference in initial 
cost between good and bad work would be trifling. 
Usually a poor job can only be corrected by complete 
removal of all paint and the cleaning of the underlying 
rust and scale, and, in that case, more than double the 
cost of a good first treatment is involved. 

The influence of the various factors on paint life 
has been studied by the British Corrosion Committee 
over a period of more than ten years. Experiments 
have been conducted in practically every country in 
the world, and the influence of the variables has been 
evaluated within a relatively narrow range. Many 
engineers have tried various mixtures compounded 
under their own direction and also many proprietary 
paints and have found even from these limited experi- 
ments, that certain paints are considerably better than 
others. 

The following methods have been practised in the 
past and are still being used. In the first method, 
immediately after fabrication, the steel is given one 
shop coat of paint, over the mill scale, which is always 
present on new steelwork. Subsequently it is given 


one or more further coats in the field after erection. | 


The weakness of this treatment would not be detected 
for some years in a mild climate, but would appear 
within a year under severe conditions. 

In the second method, the steel is not painted in the 
shop, but is lightly cleaned and fully painted immediately 
after erection, and before any appreciable scale has 
become loosened by exposure. This treatment is just 
slightly less effective than the first. In the third 
method, the steel is not painted in the shop, but is 
allowed to weather until the mill scale has loosened 
by rusting. The steel is then scraped and brushed. 
This would be better than the first or second methods 
in all cases, and might be twice as good. The fourth 
alternative is to leave the steel unpainted. Lastly, 
paints unsuitable as primers may have been used, or 
paints suitable as primers only may have been left 
as finishing coats. 

A very new process of surface cleaning by special 
oxy-acetylene torches is being advocated, but from the 
fundamental principles, it could not be better than the 
treatment referred to as the third method. It should, 
however, be useful in expelling moisture from iron 
hydroxides covering erected steelwork and thereby 
eliminating certain types of electrolytes before the 
surface is painted. None of these practices can succeed, 
and the reasons for this will be made clear in the 
subsequent papers. They will also indicate that pro- 
cesses and paints are now available which will produce 
results that can be predicted with reasonable accuracy. 


(To be continued.) 








ALUMINIUM WORKS IN TRAVANCORE.—An aluminium- 
producing works is to be built at Alwaye, North Travan- 
core, India. The bauxite will be mined in Central India 
and the electrical energy required will be supplied by 
the Travancore State Government. 


SUSPENSION OF AIR-MAIL SERVICES VIA THE UNITED 
STaTes.—The Postmaster-General has announced that 
the air-mail services by way of the United States and the 
Trans-Pacific air service to Australia and New Zealand, 


Burma, Ceylon, China, and the Far East generally, have | 


suspended. Air-mail 
countries will be forwarded 
route via South Africa. 


been 


War DamaGe Act, 1941.—A new quarterly period of 
insurance of business equipment under Part II of the 


War Damage Act, 1941, began on January 1, 1942, and 
continues until March 31, 1942. The premium for this 
period is 7s. 6d. per 1001. Insurance is compulsory 


where the value of the business equipment held exceeds 
1,0001. Below this limit insurance is voluntary. Further 
particulars may be obtained on application to the Board 
of Trade, Millbank, London, 8.W.1. 

THe BaeatTewaR Hypro-ELectric PLANT.—Sanc- 
tioned by the Government of Bombay in 1938, with a 
view to developing rural electrification, the Bhatghar 
hydro-electric plant is now in operation. It is stated 
in Indian Engineering that six transformer stations have 
been established and that energy supplied for lift 
irrigation and for lighting and power purposes. Two 
pumping plants have also been installed and water is 
being delivered to villages for agricultural purposes. 
The system, though experimental at present, 
to be remunerative when fully developed. 


is 


promises 
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LABOUR NOTES. 


AccorpInec to the latest Trade Report of the United 
Patternmakers’ Association, the membership of the 
organisation is now 13,057—the highest on record. 
The next highest total was 12,748 in 1921. The 
number of members in receipt of trade benefit in 
November was 22, and the number in receipt of sick 
benefit, 270. The number of superannuated members 
was 672. 


In the course of a note on the subject of wages, 
Mr. Beard, the general secretary of the United Pattern- 
makers’ Association, expresses the opinion that appli- 
cations to employers for increases of wages are “ just a 
waste of time,” and that the same results could be 
obtained if the unions “ proceeded to arbitration 
immediately.” 

The official cost-of-living index figure at December 1 

was 101 points above the level of July, 1914, as com- 
pared with 100 points at November 1. In food prices 
alone the index number was the same at December | 
as at November 1—65 points above the level of July, 
, 1914. Among items other than food there were slight 
increases, on average, in the prices of clothing, clothing 
materials, household ironmongery and pottery, and in 
the prices of coal in some districts. 


The national executive committee of the Mine- 
workers’ Federation of Great Britain has instructed a 
sub-committee to put before the Government the Fede- 
ration’s claim for the nationalisation of the coal mines. 

The change, it is urged, would greatly assist production 
| and increase the speed of the war effort. At the meeting 
| which reached this decision, the executive also had 
| before it a report on the subject of non-unionism in 

the coalfields. Districts were instructed to meet 

owners with the object of securing agreements similar 
| to those in Yorkshire and Lancashire, under which 
| men who ignore their financial responsibilities to the 
organisation are penalised by the withholding from 
them of wage advances negotiated by the Federation. 
| Where the owners in a district object, the national 
executive will, it is understood, support the district. 


The Restoration of Pre-war Trade Practices Bill, 
which has been introduced in the House of Commons 
by the Minister of Labour and National Service, lays 
down that where a practice has been departed from 
during the war, the employer shall, within two months 
of a date to be appointed, restore it—and maintain it 
for eighteen months. 


an obligation to introduce such trade practices as 
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extent to which a manual worker can. All of us know 
that we can go to the works in a suit of clothes in which 
we could not very well go to an office. Neither could 
he wear overalls at his job; but most of the excluded 
grades in our own industry can wear overalls, and, as 
everyone knows, these can be obtained coupon-free. 
There is no doubt that certain anomalies will arise as 
between grade and grade where some who are excluded 
have every bit as good a reason for obtaining extra 
coupons as some of those included ; but we shall have 
to wait and see this scheme in operation when experienc: 
will disclose what adjustments may be necessary and 
which can be reasonably fought. But any general 
revision of the list to include all those at present ex- 
cluded is extremely unlikely because the materia! 
supply is not available to meet the demand.” 


As some of the larger trade unions on the other side 
of the Atlantic are international organisations—The 
International Association of Machinists, for example— 
the co-operation which the employers and trade unions 
in the United States munitions’ industries have decided 
on is likely to follow the lines taken by the correspond- 
ing interests in Canada. The steps taken in the 
Dominion were described in these columns a week ago. 
At first sight, no doubt, the conflict between the 
American Federation of Labour and the Congress of 
Industrial Organisations may make effective co-opera- 
tion difficult, but as the issue on which the two bodies 
disagree is domestic and the main object of both is the 
same, the results should in the long run, be good. 
Moreover, according to British trade unionists who have 
recently been in America, there are signs of a possible 
adjustment of the domestic difference. The news that 
representatives of Russian Trade Unionism are to 
attend the meetings which the General Council of the 
British Trades Union Congress are to hold within the 
next few weeks in this country is another good sign. 
British Trade Unionism resented the interference of 
Communism, but each body has now agreed to refrain 
from criticism of the internal organisation of the other. 

Under cost-of-living bonus agreements, wage increases 
for hosiery operatives came into operation on January | 
and others for boot and shoe operatives will take affect 
as from the first pay week in February. In the hosiery 
trade men earning the basic rate of 60s. will receive 
an extra 5s. a week—and women earning the basic 
rate of 36s. an additional 3s. a week. Women day 
workers in the boot and shoe trade will get an extra 2s. 
a week and piece rates will be increased by 4} per cent. 
Men will get an additional 3s. a week and piece rates 
will be increased as in the case of women. Graduated 





In the case of undertakings | 
begun during the war, the employers are placed under | 


scales apply to juniors. 


Women engaged in vital war work or services will 


obtained immediately before the war in undertakings | not be called up under the Royal Proclamation recently 


carried on in circumstances most nearly analogous. | 


made under the National Service Acts. A full list of 


An agreement to modify or waive the obligation to| the exempted occupations will be issued later, and will 


| restore trade practices may 
employer, or an organisation of employers, and a trade 
union whose custom it was before the war to maintain 
a trade practice in that undertaking. Any question 


whether an obligation is imposed on an employer or | services, including domestic staffs in hospitals ; 


be made between an/| include 


munitions work, including canteen work ; 
transport services, including maintenance and repair ; 
agriculture, including the Women’s Land Army ; civil 
defence forces and services; hospital and nursing 
school 


whether he has discharged it, may be reported to the | teaching; and the Navy, Army and Air Force Institu- 


Minister by any employer's organisation or trade 
union. 


The General Council of the Trades Union Congress 
| has decided to ask for trade union representation on 
the committee appointed by the Minister of Agri- 


culture to examine the system of agricultural educa- | 
tion, and to make recommendations for its improve- | 





tions. Clerical and other ancillary workers in these 


| employments will not be exempted. 


All women called up will be given an opportunity 
of opting for specified civil-defence duties or for specified 
jobs in industry. The civil-defence forces and services 
include the Women’s Auxiliary Police Corps and the 
National Fire Service. For industry, the choice will 


| ment and development after the war. An opportunity be limited to a short list of occupations. The first 


will be sought, it is stated, to submit evidence to the 
committee, of which Lord Justice Luxmoore is chairman, 
if the scope of the inquiry permits. 


| 


correspondence for these 
by the normal air-mail 


Man and Metal, the journal of the Iron and Steel 
| Trades Confederation, states that some branches have 


| written in complaining of the number of grades left | 
out in the list of those entitled to extra clothes coupons. 


| Judging by the tone of some of the communications, 


| the writer of the editorial notes says, “one would 


industrial priority has been given to shell-filling 
factories, and next in order come the small-arms 
ammunition factories, aero-engine factories, agriculture 


| (including the Women’s Land Army), domestic work in 
| hospitals and kindred institutions and Government 


training centres. Priorities may vary with circum- 
stances. A woman with special qualifications should 
make them known. 








RAILWAY AMALGAMATION IN INDIA.—As from Janu- 


imagine that the responsibility for the allocation of| ary 1, 1942, the Assam Bengal and the Eastern Bengal 
these coupons rested entirely with the Central Office.| Railway systems have been combined into one under- 
It would be quite true to say,” he continues, “‘ that the | taking known as the Bengal and Assam Railway. 


| difficulty was not so much, which grades were to be | 
included and which were to be left out, as to get the | 
It is | 


Board of Trade to agree to any concession at all. 


MINES DEPARTMENT LEGAL PROCEEDINGS ORDER.— 
The Secretary for Mines has issued the Legal Proceed- 


simply foolish to hold it as a grievance against the | ings (Mines Department) Order, 1941 (S.R. & O., 1941, 


grade in the industry included... Hundreds of thousands 


| organisation that they were not able to get every | 
| England and Wales are authorised to initiate legal pro- 


No. 1999, price id.), by which Local Fuel Overseers in 


of workers, clerical and manual, get no extras at all | ceedings in respect of alleged contravention of the Fuel 


and could make out quite as good a case as many | 
Indeed, in some cases, | price 4d.); the Mines and Coal (Records and Informa- 
| tion) Order, 1940 (S.R. & O., 1940, No. 1240, price 1d.) ; 
| the 


employed in our own industry. 
they could make out a better one.” 
| . 
“Take, for instance,” the writer continues, “ the 
clerical worker who cannot wear his old clothes to the 


and Lighting Order, 1939 (S.R. & O., 1939, No. 1028, 


Retail-Coal Prices Order, 1941 (S.R. & O., 1941, 
No. 789, price 2d.); and the Fuel and Lighting (Coal) 
Order, 1941 (S.R. & O., 1941, No. 1920, price 4d.). 
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5,000-H.P. MOTOR FOR 








5,000-H.P. MOTORS FOR 
ALUMINIUM PLANT. 


For the purpose of driving 96-in. reversing hot mills 
for the rolling of aluminium ingots into slabs, Messrs. 
Westinghouse Electric and Manufacturing Company, 
East Pittsburgh, Pennsylvania, have supplied two 
5,000-h.p. direct-current motors, which are being 
installed in the 55-acre plant of the Aluminium Com- 
pany of America, at Alcoa, Tennessee, for the production 
of high-tensile aluminium-alloy sheet. The motors, 
which are stated to the largest direct-current 
machines yet constructed, weigh nearly 215 tons each, 
and are designed to operate at the unusually slow speed 
of 30 r.p.m. Normally, large motors of this kind run 
at speeds of 50 r.p.m. to 60 r.p.m. Current will be 
supplied to each unit by a 4,000-kW motor-generator 
set, driven by a synchronous motor of 6,500 h.p. The 
accompanying illustration shows one of the two mill 
motors on the makers’ test bed at East Pittsburgh. 
The new mill at Alcoa, for which they are intended, 
forms part of the 200-million dols. expansion programme 
undertaken by the Aluminium Company of America to 
meet the demand for aluminium and various light 
alloys for national defence requirements. 


be 








CO, IN FLUE GASES, AND COM- 
BUSTION EFFICIENCY. 


Amone engineers responsible for the operation of 
boiler plants there are still some who believe that the 
CO, content of the flue gases should approach as nearly 
as possible the theoretical limit of 20 per cent. in order 
to secure the most economical results. While the CO, 
content may be taken as providing an approximate 
guide to combustion conditions, it cannot be considered 
as having either a fixed or a direct relationship to com- 
bustion efficiency, and it has been suggested by Mr. 
R. E. Summers, Associate Professor of Mechanical 
Engineering, University of Minnesota, U.S.A., that the 
plant engineer would find it worth while to ascertain 
systematically the best operating efficiency of each 
boiler under his control. The method of doing this 
which Professor Summers proposes involves nothing 
more than a series of experiments with the particular 
fuel used, at different ratios of air to fuel, and taking 
readings by means of the Orsat apparatus. 

Professor Summers explains his method by describ- 
ing in detail experiments with a boiler burning wood, 
particulars being given in Technical Paper No. 33 of 
the Engineering Experiment Station of the University 
and published in Power for August, 1941. In making 
the tests, the firing rate cannot be altered since only one 
variable at a time is permissible, this variable being the 
amount of air per pound of fuel. The variation of the 
air-fuel ratio is only a matter of damper regulation. | 
The determination of the best CO, content depends 
upon which combustion conditions give the minimum 
total stack loss. This loss is made up of the sensible 
heat expended in heating the combustion air from 
its temperature on entering the furnace to that of | 
the flue-gas temperature and the loss due to carbon 
incompletely burned, i.e., the heat in the escaping | 
carbon monoxide. The determinations involve the | 


analysis of the fuel, its calorific value in a dry state 
ind its moisture content, and the calculations neces- | 








ALUMINIUM ROLLING MILL. 
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RECLAIMING USED RAILS ON THE 
PAULISTA RAILWAY, BRAZIL. 


At Rio Claro, in the State of San Paulo, Brazil, the 
Paulista Railway has had in operation since April, 1940, 
a plant for reconditioning used rails, and for welding 
new and reconditioned rails into lengths of 225 ft. to 

| replace the short rails, ranging from 21 ft. to 46 ft. in 
| length which the railway system previously employed. 
| For joining the short lengths, a Sperry flash butt- 
welding machine is employed, and the following 
| particulars of the plant are taken from a report to 
Messrs. Sperry Products, Incorporated, of Hoboken, 
New Jersey, and Chicago, Illinois, by Mr. E. A. Craw- 
| ford, who supervised its installation. The plant was 
| located at Rio Claro, which is 170 miles from the port 
of Santos, so that it might be centrally situated to 
| furnish long rails to the main line. This is 5 ft. 3 in. 
| gauge, and is connected by a metre-gauge line with the 
| branch line between Ityrapina and Bauru (102 miles 
| of single track) which is being widened to 5 ft. 3 in. and 
relaid with the long rails welded in the reclamation 
| plant. The line is being re-ballasted with heavy 
crushed stone, to conform to the main-line standard of 
the Paulista Railway. A few miles of new 110-lb. 
welded rails have been laid already in the main line. 
The rails that they replace are being welded together 
and relaid, so that, eventually, the main line will be 
entirely composed of long welded rails. The six-hole 
fishplates, 3 ft. long, which are recovered from the main 
line, are being adapted for use in joining the long welded 
rails in the branch lines. 

The rails that are being passed through the reclama- 
tion plant are of various weights, 75 lb., 85 lb., 90 Ib. 
and 110 lb. per yard. The used rails, on arrival at the 
plant, are unloaded either into storage piles or directly 
on to the inspection racks, where each rail is examined 
visually, measured for wear, and classified. Badly- 
worn rails, and those which are found to contain several 
defects, are scrapped. Those showing defects near the 
ends, which are not considered to be dangerous, are 
passed into the plant, where the defective portions are 
removed by a disc saw with inserted milling-cutter 
teeth. Rails having the same general amount of wear 
are handled in lots, and rails of a specified standard 
height are selected to form the first and last sections in 
each welded length, to ensure that good joints are 
obtained when the rails are joined together in the 
track. Curved or kinked rails are put through a rail- 
straightening machine, through which they are driven 
by two power rollers, while two laterally-adjustable 
rollers, manually operated, rectify the curvature. To 
straighten an alignment kink or a curved rail, these 
rollers bear on the web; but, for removing vertical 
kinks, separate rollers are provided, bearing on the head 
and the base of the rail. The relative positions of the 
rollers are staggered, two bearing on each side of the 
rail, and the first and last rollers being adjustable. 

Rails which have been straightened, and those which 
do not require straightening, are then sent direct to the 
planer, where the top edges of the rail head are restored 
to the correct sectional radius on the sides of the rail 
head. No metal is removed from the running surface. 
Two rails are planed simultaneously in this machine, 
which was originally a standard type of rail planer 
with a bed 30 ft. in length and has been extended to 
take rails up to 46 ft. long. The rails are handled on 
the machine by compressed-air hoists, suspended from 
an overhead runway. All the rails are tested for 
internal defects by the method developed by Messrs. 
Sperry, in which the rail is held at the ends in air- 
operated clamps while a heavy direct current is passed 
through it. As the operator slides a searching unit 
along the top of the rail, a shielded indicating light, 
mounted on the searching unit, flashes at any point 
where a defect is detected. A confirmatory hand test 
is then made at the spot indicated, by the drop-in- 
potential method, to determine whether or not the 
defect is transverse. 

A length of from 9 in. to 12 in. is cropped from the 
end of each rail, the exact amount depending on the 
extent of rail-end batter and the spacing of the bolt 
holes; this is done by the saw, previously mentioned. 
Three holes for the fishplate bolts are drilled at one 
end of each of the rails, which are to form the ends of 
the 225-ft. welded lengths. A compressed-air drilling 
machine is used for this purpose, a jig ensuring correct 
spacing. All the stages of the reclamation process are 
progressively performed along one side of the building 
in which the plant is housed, the other side being 
occupied by the welding line. The track on which run 
the flat cars bringing rails to the plant is laid down the 
centre of the building, so that new or only slightly used 
rails can be delivered directly to the welders. At the 
end of the building, on leaving the reclamation plant, 
the rails can either be sorted or moved laterally to the 
welding line. 

At the beginning of the welding line, the top of 
each rail is cleaned for about a foot from each end to 
provide a good surface for the electrical contacts when 
the rail is placed in the welding machine. This is 
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well-known 


sary, are in all cases readily made by 
methods and formulz. 

In the tests with wood fuel as made by Professor 
Summers, the heating value of the dried fuel was 


8,960 B.Th.U., its moisture content in the wet state 
being 45 per cent. The heat loss due to moisture from 
1 lb. of dry wood worked out to 1,640 B.Th.U., so 
that the effective heating value of the fuel as fired 
was 7,320 B.Th.U. per pound. The sensible loss due 
to heating the incoming air at a particular air-fuel 
ratio was 122 B.Th.U., and the loss per pound of carbon 
incompletely burned was approximately 199 B.Th.U. 
The total loss, namely 321 B.Th.U., when divided by the 
effective heating value of 7,320 B.Th.U. and multi- 
plied by 100, gives the loss as a percentage of the 
effective heating value and the resultant figure gives 
one point on the curve for different air-fuel ratios ; 
the other points are determined in a similar manner. 
This curve is plotted on a base of the percentages 
by volume of the CO, contents in the flue gas, the 
vertical scale being constructed to read the losses 
per cent. of the effective heating value. A typical 
curve shown by Professor Summers indicates that 
with a large amount of excess air at the commence- 
ment of the test, the CO, corfent is low, as was to be 
expected, this content being 5°5 peacent., with a corre- 
sponding “ loss *’ reading of aboyt 20 per cent. As the 
air supply is reduced the cutve Walls fairly evenly 
until, with a CO, content @ 15 per cent., the loss is 
about 4-1 per cent. Further reduction of the air 
supply results in a rapid rise in the curve, the loss 
increasing from 4.) per cent. to 8 per cent., as the 
CO, increases from I5 per cent. to 17-2 per cent. It is 
therefore clear that the most economical CO, rate for 
this boiler at the particular rate of firing is 15 per 
cent. * 

A curve of this kind illustrates clearly that with a 
particular fuel and rate of firing there is a critical CO, 
content for the maximum combustion efficiency. This 
being determined in any plant, the most efficient 
combustion conditions can be maintained by keeping 
the dampers in the determined position for that rate 
of firing and checking the CO, content occasionally if 
a CO, recorder is not fitted. 








Tue Export LICENSING or Goops.—Under a Board 
of Trade Order, entitled the Export of Goods (Control) 
Order, No. 44, (S.R. & O., 1941, No. 2014, price 1d.), 
which comes into force on January 6, export control is 
extended to cover further types of metal manufactures 
and machinery, and mcludes additional cotton manu- 
factures, and chemicals. In future, licences will be 
required to export, to all destinations, articles manu- 
factured wholly or mainly of iron or steel, including 
wrought hollow-ware of a kind commonly used, for 
domestic purposes ; addressing machines ; bookbinders’ 
machinery ; ‘printers’ machinery; sewing machines ; 
cables and ropes, wholly or mainly of cotton ; cordage and 
twine of all diameters; slide rules, and ethylene di- 
chloride. Under another Order, entitled the Export of 
Goods (Control) Order, No. 45 (S.R. & O., 1941, No. 2020, 
price id.), machine tools, the exportation of which 
without licence was prohibited to all destinations, may 
be exported, in future, to destinations within the British 
Empire without licence. 
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done with hand-operated compressed-air grinders. 
The end faces are not ground unless they are rusted, 
and no attempt is made to remove burrs or to grind 
the ends truly square with the rail, as variations up to 
} in. are immaterial. The two rails to be welded 
together are fed into the machine and their ends are 
gripped by hydraulically-controlled dies, shaped to fit 
the contour of the rails. The electrical contacts are 
then pressed upon the cleaned surfaces. Welding is 
automatic, and is started by a push-button switch. 
The instrument panel and the operator’s controls are 
mounted on the front of the welding machine. Two 
concentric handwheels adjust the ends of the rails in 
vertical and horizontal alignment, and a camber adjust- 
ment is also provided so that, whatever the weight or 
section of the rails, they can be welded at the correct 
camber to be straight after the welded rail has cooled. 

The welding process consists of two stages. In the 
first stage, the low-rate flashing, a constant voltage is 
applied across the ends of the rails to be welded and 
they are brought together at a constant speed. When 
they touch, flashing begins, throwing out particles of 
molten metal and heating the railends. If the applied 
voltage should drop by a small amount, the automatic 
control which brings the ends together will stop the 
movement for a moment, permitting the voltage to 
rise. If the drop in voltage continues, the movement 
will be reversed for an instant, causing the voltage to 
rise rapidly, maintaining the flashing, and preventing 
the faces from sticking before they have been properly 
prepared. When enough metal has been flashed off 
at the low rate to ensure a uniform gap between the 
faces, and the adjacent metal has reached a red heat, 
the high-rate flashing begins. In this stage, the rate 
at which the rails are brought together is increased and 
the flashing becomes continuous and intense, producing 
a layer of molten metal on the faces. The rail ends 
are then pressed together sufficiently to squeeze out 
some of the molten metal, which carries with it any 
oxidised metal formed about the periphery of the 
section by contact with the surrounding air. 

The string of welded rails is moved through the 
machine by a cable and a compressed-air winch under 
remote control by the welder operator. The welds pass 
directly into an oil-fired furnace, fitted with tempera- 
ture indicating and recording instruments which 
enable accurate control of the temperature to be main- 
tained and furnish a record of the stress-relieving 
treatment given to each weld. On emerging from 
the furnace, each weld is covered for about 20 minutes 
with an insulated hood to retard the rate of cooling. 
When the complete long rail reaches the end of the 
welding line, it is moved laterally by two men down 
inclined skids to the grinders, where the upset metal 
round the weld is removed. The top surface of the 
rail is precision-ground to the desired contour by an 
electric high-speed grinding machine, and the sides 
of the rail head are ground by a similar machine, adjust- 
able for rail heads having either vertical or inclined 
sides to the head. The upset metal under the head of 
the rail, and on the top and sides of the Mase, is partly 
removed by means of a hand compressed-air grinder, 
the finishing touches being given by hand, with a file. 
Metal protruding below the base of the rail is sheared 
off in the welding machine immediately after the weld 
is completed by a handwheel which controls the platen 
movement. The finished rails are moved laterally 
down the inclined skids into position for loading, the 
length of the skids being sufficient to provide storage 
for two days’ output. The rails are loaded on to trains 
of flat cars by being pulled up an inclined trough by 
means of a cable taken to a shunting engine. Fourteen 
lengths of rail can be loaded in this way in 40 minutes. 


CATALOGUES. 


Industrial Lighting.—Messrs. E. K. Cole, Limited, 
Southend-on-Sea, have sent us a folder giving particulars 
of various tests applied to “‘ Ecko” lamps, which are 
made to British Standard Specification No. 161-1940. 

Sewage Sprinklers.—Messrs. Ames Mills and 
Company, Limited, Moss Lron Works, Heywood, Lanca- 
shire, have sent us a pamphlet describing their Simplon 
revolving sprinkler for sewage purification plants. 


Crosta 


Power-Plant Control Equipment.—Measrs. Negretti and 
Zambra, 122, Regent-street, London, W.1, have sent us 
a folder illustrating typical panels and control desks 
for the control of power plants. 

Electrical Equipment for Cranes and Conreyors.—Measrs. 
British Insulated Cables, Limited, Prescot, Lancashire, 
have sent us a catalogue dealing with supporting, ter- 
minating and collector equipment for cranes and con- 
veyors. 

Gearing.—A new catalogue has been issued by Messrs. 
Wallwork Gears, Limited, Manchester, 4, to illustrate 
the range and capacities of their standard types of worm, 
spur, helical and other gearing. Outline diagrams are 


also given of various arrangements of gearing made to 
suit special requirements. 





ENGINEERING. 
** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Drawings | 


is stated in each case; where none is mentioned, the 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W’.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “* Sealed’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 





ELECTRICAL APPARATUS. 


538,480. Commutator. Hoover, Limited, of Perivale, 
Cc. B. Colston, of Perivale, and W. C. Bell, of Ealing. 
Figs.) February 1, 1940.—The invention is a com- 
mutator assembly of the kind in which more than one 
commutator ring is employed, and aims at providing a 
more compact design which is easier to manufacture and 
assemble. The commutator, Fig. 1, has a large diameter 
ring A and a small diameter ring B, the latter having a 
smaller number of segments than the larger ring. Both 
rings are embedded in synthetic resin body 
moulded on to a common core C. Each ring has the 
same number of internal ribs there are segments. 
The mould, Fig. 2, consists of an outer cylinder F, a 
stepped annulus F*, a ring F* which rests on the step, 


Fig.2. 
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and an upper portion G with fingers G! to form passages H 
through the plastic body which supports the 
diameter ring A. A central guide pin supports the 
core C during moulding. In making the commutator, 
the smaller diameter ring B is first placed in the mould, 
so as to rest upon the base. The core C is next placed 
in position over the support pin and the ring F®* is 
inserted so as to form a support for the large diameter 
ring A. The mould is then filled with powdered plastic 
and is heated and pressed. The commutator is then 
turned on a lathe and a flange is formed on one edge 
of each ring to form a riser. 
longitudinally to form the required number of segments 
and finally slits are milled at one end of each segment 
to take the conductors, which are ultimately soldered 
into place. The insulated 


and are taped to the insulating body between the two 
commutator rings. (Accepted August 6, 1941.) 


FURNACE APPARATUS. 


539,440. Gas Producer. C.U.R.A. Patents, Limited, 
of London, and J. S. Hales, of Potters Bar. (1 Fig.) 
March 7, 1940.—The gas producer is of the downward- 
feed type and is designed to overcome the channelling 
and irregularity of combustion due to segregation of 
the fuel by utilising the tendency of different sizes of 


fuel to segregate, to ensure a grading of the fuel in the 


radial sense. In the top of an upright cylinder fs a 
removable lid for feeding in the fuel. The cylinder is in 
three portions, the fuel hopper 16 at the top, the reaction 
chamber 17 in the middle, and the grate chamber 18 
and ashpit at the bottom. Between the hopper 16 and 
the reaction chamber 17 is a distributor cone 19, which 
collects the produced gas, which is led away from the 
top of the cone for cleaning and cooling through the gas 
outlet 20. The cone 19 and gas outlet 20 are lined with 
asbestos to prevent undue heating of the fuel in the 
lower part of the hopper. The cone also directs the fuel 
into and through the annular passage between it and the 
wall of the cylinder. Below the cone, the fuel assumes 
its natural angle of repose. Finally, the cone supports 
a body of fuel in the hopper. At the lower part of the 
reaction chamber 17 is a horizontal annular plate 22. 
This plate supports a zone of comparatively cool fuel, 
thus protecting the wall of the cylinder at the lower part | 
of the reaction chamber 17 from overheating. It also 
provides beneath it a free annular space into which the ' 
air or air and steam enter through the inlets 23. The 








larger | 


Each ring is then slotted | 


conductors for the smaller | 
diameter ring are led in groups through the passages H | 
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| 
underside of the plate is provided with radial fins which 
| direct the air radially inwards and serve to cool the 
| plate and heat the air. 


The movement of the fuel down- 
berees and inwards from the annular inlet 21 and the 
| pressure of the plate 22 together ensure a regulated 
segregation in which the larger pieces tend to collect at 
the centre, while the smaller pieces tend to remain nearer 


the periphery. This regulated segregation assists |p 
ensuring an axial zone of maximum reaction while 
avoiding any irregular channelling. Below the air 


inlets 23 the reaction chamber has a bottle-neck consist ing 
of a conical and mouthed cylindrica) skirt 26 with a 

















telescopic lower portion. The grate 28 rotates on a central! 
vertical axis close to the skirt. Immediately above the 
grate are fixed scraper blades 31 curved in plan so that 
as the grate rotates the cinders and ashes are pushed off 
and fall into the ashpit. The reaction chamber 17 is 
surrounded by a jacket 32 which air is drawn, 
preferably through a water vaporiser 33. The air and 
water pass in a helical path down through the jacket 32, 
which acts as a steam generator producing a mixture of 
air and steam at the inlets 23. The gas producer described 
is suitable for use on a vehicle, and is particularly suitable 
for fuels comparatively free from tar but capable of 
ready ignition. (Accepted September 10, 1941.) 
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MISCELLANEOUS. 


539,543. Engine Fault Indicator. D. Napier and Son, 
Limited, of London, and F. R. F. Ramsay, of London. 
(3 Figs.) January 12, 1940.—The indicator is intended 
for use on engines and machines to give warning of 
potential breakdown due to overheated bearings and 
| moving parte. Two nickel wire coils are wound on a 
metal rod A, fixed at one end in an insulating holder B, 
| which, in turn, is mounted in a metal cap. The cap is 
screw-threaded, so that it can be inserted in the wall 
of the sump or collecting chamber into which the engine 
| lubricating oil flows. The two coils have the same 
| electrical resistance and the one coil is wound upon an 
insulating sleeve E, which fits over the rod A. Over 
| this coil is placed a second insulating sleeve F, upon 

















‘pen is wound the second coil. The two coils are 
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connected at their ends farthest from the holder B, 


ja connection being taken to a common terminal J. At 

their other ends the two coils are connected to their 
respective terminals K and L. When immersed in the 
j engine lubricating oil the outer coil, being directly in 
contact with it, will be more sensitive to any rise in oil 
temperature. On the other hand, the inner coil being 
shielded by the insulating sleeve F from direct contact 
with the oil will be less sensitive to temperature changes. 
The two coils are connected in an electrical bridge 
circuit, across which is connected a polarised warning 
relay. A rise in the temperature of the oil will increase 
the resistance of these coils in the bridge, but if this 
| rise is gradual or does not exceed a predetermined rate, 
the lag in response on the part of the inner coil, while 
tending to upset the balance in the bridge, may not be 
sufficient to operate the relay. (Accepted September 16, 
1941.) 
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LONG-DISTANCE 
POWER TRANSMISSION BY 
ALTERNATING CURRENT. 


By E. Frrepianper, Dr. Ing., and 
C. J. O. Garrarp, M.Sc., A.M.L.E.E. 


(Continued from page 3.) 


Power Limits AND STaBILiry. 
Power Limits in Elementary Circuits.—The reason 
for the existence of a stability limit in an alternating- 
current power transmission system is the same as 
that which explains why no system can produce 
unlimited power. The maximum power that can 
be delivered by any system containing a source of 
constant e.m.f. and a fixed internal impedance is 
given by: 
E, - Is 


(20) 
2(1 + cos dy) 


Pmax 
where E, is the open-circuit voltage of the system, 
I, is its short-circuit current and cos ¢, is the power 
factor of the short-circuit current. The angular 
displacement between the open-circuit voltage and 
the position of the load voltage vector when the 
power delivered is a maximum is : 

ds 


5) 


% max (21) 


This relationship is very important, as it is in- 


Fig7 @ ) (b) 
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dependent of the values of E, and I, and applies 
to any circuit satisfying the conditions of constant 
e.m.f. and fixed internal impedance. 

A simple example is presented by a source of 
e.m.f.; E,, having a constant ohmic internal resist- 
ance R, supplying a load consisting of a variable 


resistance. The open-circuit voltage is E, Ey, 
the short-circuit current I, -4 and cos ¢¢ 1, as 
there is no reactance. It follows that : 
+2 
Prac 2 ' (22) 
4R 


This result may be checked by elementary calcula- 
tion and applies also to a direct-current transmission, 
in which, of course, a reactive voltage drop does not 
appear under steady state conditions. 

Consider the circuit shown in Fig. 7 (a), in which 
the internal impedance is the constant reactance 
X to which the variable resistance R is connected. 
The alternating voltage E, is constant. We have 


therefore, E, Eo, Is E,|X and cos 4, 0, so 
that 
E 
Pmax aX (23) 
and 
, nm | . ” 
tmax o°>3 45 deg. ° ° (24) 


This may be checked by elementary considera- 
tions and the physical nature of the power limita- 
tions demonstrated as follows. If R is very large, 
t.e., if the circuit is open, there is no current and 
therefore no power at all is transmitted to R. As 
2 is reduced and the current increased the voltage 
across the resistance decreases ; at first the increase 
of the current more than outweighs the decrease of 
voltage and the power transmitted to R increases 
until the point is reached when a further slight 
increase of the current is just balanced by the con- 
sequent decrease in the voltage and no change in 
the power occurs. If the current is still further 
increased, the decrease in voltage outweighs the 
increase in current and the power decreases until 
the short circuit condition is reached, when again 
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no power is transmitted to R because the voltage 


across it is zero. 
The current is : 





[I= — . ae (25) 

Vv (R? + X?) 

and the power dissipated in R is : 
r ZR . 
P—PR (26) 


(R® + X?) 
Since the angle between I X and I R is a right 

angle (Fig. 7 (6) ), the area of the shaded triangle is 
proportional to IX .IR; that is, since X is 
constant, to the transmitted power P = ?R. This 
area is greatest when I X I R or when the angle 
ais45 deg. Thus: 

E} 

“7 
2X’ 
as in equation (23). The angle « between the 
voltage vectors at the sending and receiving ends 
(E, and E,) increases as R is reduced. For values 
of « between 0 and 45 deg. a decrease of R is followed 
by an increase of I and of P. Assoon as « exceeds 
45 deg. a decrease of R results in a further increase 
of I but in a decrease of P. In what follows atten- 
tion will be restricted to systems (lines) without 
losses so that ¢, is always 90 deg. and cos ¢, = 0. 
It therefore becomes possible to apply the equation : 
E, . Is Ey Is 


= 8 (27) 


, 
max om =) 
(1 L cog 3) 


to more complex networks such as compensated 


Pmax 
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or uncompensated lines. 
Power Limits in Lines with Resistance Load. 


As the effect of perfect compensation of the line 
capacitance is to make the line behave as though 
it were a pure inductance, it is possible to apply to 
a compensated line the result of the previous 
section. A comparison between Figs. 7 (a) and 5 (d) 
(page 2, ante), shows that the two circuits are elec- 
trically identical, because X in Fig. 7 (a) corresponds 
to the line reactance Xy, in Fig. 5 (d). The maximum 
power that may be transmitted to the resistance on 
the assumption that the alternator reactance is zero 
is thus : 

7 Ey 2g 

I max 2X) (=8) 
The angle between E, and E, at which this maximum 
power occurs, from equation (21), is 


Omax = “max $e = 45 deg. . (29) 

It follows from what has been said above, in the 
paragraph relating to power factor of supply, that 
the line capacitance, while it is a source of trouble 
on light load, is helpful on heavy loads because the 
reactive power which it produces goes some way 
towards providing that which is necessary to main- 
tain the load voltage and thus increases the amount 
of power that may be transmitted. If, therefore, | 
the line is provided with shunt compensating 
reactors, a certain, though limited, advantage may 
be gained by disconnecting them progressively, as 
the load increases, until at the natural load none 


| with decreased voltage at its load end. 


remains and the circuit is again as shown in 
Fig. 1 (a) (page 1, ante). If also it is assumed that 
the internal reactance Xj of the supply alternators 
is zero, then E, is constant. The no-load voltage 
E, is higher than E, because of the Ferranti-effect, 
so that from equation (12), with Ry =o, 


» . ‘ wL,C , 
E, = Eyn .0)= FE: ( + 3) . (30) 


The short-circuit current is 


E, 





I, (31) 


w Ly 


and the maximum power 

x2 2 ‘ 
ae 4 <= ). . (32) 
2X1 2 
Comparison with equation (28) shows that the 
effect of switching off all the reactors is at the 
most to increase the power that can be transmitted 
by a ratio equal to the Ferranti-effect of the uncom- 
pensated line as given by equation (5). 

The theoretical increase of the maximum power 
that may be obtained by regulating the compensa- 
tion may be considerable in the case of a long line. 
The practical possibilities, however, are very much 
limited by other considerations described below. 
The same applies to the benefit obtained by an 
artificial increase of the line capacitance, by means, 
for instance, of replacing the shunt reactors by 
condensers. The necessary additional capacitance 
increases as the square of the load (equation (16) ), 
so that, in general, it is better to operate the,line 


Pmax 
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Compen- 
sating condensers may, however, become necessary 
in certain cases to remove from the alternators the 
necessity of supplying reactive power to a very 
heavily loaded line. 

Power Transmission between Systems of Fixed 
Voltage.—The lines considered hitherto have been 
assumed to have alternators at the supply end only, 
so that control of the voltage, except by compensa- 
tion of the line, is possible only at the supply end. 
In practice, for the reason given above when dealing 
with regulated compensation, among others, there 
is generally synchronous machinery at both ends 
of the line, so that the voltages at both ends may 
be regulated by adjustment of the machine excita- 
tion. If the terminal voltages are thus maintained 
equal and the line is on no-load, the flow of reactive 
power must be, for reasons of symmetry, no longer 
towards one end, as in Fig. 1, but symmetrically 
from the middle of the line outwards to both ends. 
The voltage at the middle of the line (E,), therefore 
rises with respect to that at the two ends by an 
amount equal to that of the Ferranti-effect of an 


| open-ended line half as long as the line in question. 


From equation (5), therefore, 


Ea Ep ° wow? Ly C; . , w& LC; 
ene (1+4-3-3)- E, (1+ St) 
(33) 
i.e., the effect is one-quarter of that in the open- 
ended line. The line connecting two sources of 


constant voltage thus behaves as though it were 
made up of two open-ended lines connected back to 





back. It will be shown that all the results that have 
been obtained for the single-ended line may be 
applied to the line connecting sources of constant 
voltage by substituting appropriately the half- 
length for the length. The mid-point of the line 
thus assumes great importance as a datum point 
for variations of voltage, and, so long as the terminal 
voltages are equal, as a kind of neutral point or 
watershed of reactive power, which may flow away 
from it or towards it, but never across it, while 
voltage and current are there always in phase. 

It has been shown in the previous section that 
the power limit in cireuit feeding a variable 
resistance load can be explained by the fall of 
voltage at the resistance terminals as the load current 
increases. Suppose that instead of the resistance 
of Fig. 7 the load consists of a synchronous motor, 
Fig. 8 (a), on page 21, excited so that its voltage E, 
is equal to that of the supply. The two voltages 
may be assumed for the moment to remain constant 
at all loads. For convenience the reactance is divided 


into two parts each 5. At no load the generated 
voltages E, and E, are equal and in phase so that 
there is no resultant voltage round the circuit and 
therefore no current (Fig. 8 (b)). Ifnowa brake is 
applied to the motor 2, while the alternator | con- 
tinues to be driven, the rotor of 2 lags behind its 
previous angular position. E, and E, are no longer in 
phase, the angle between them being © (Fig. 8 (c) ) ; 
a voltage equal to their vector difference acts round 
the circuit and is consumed in driving the current I 
through the reactance. The phase position of the 
current I is midway between E, and E,, lagging on 
E, which is the generator voltage, and leading on 
E, which is the motor back e.m.f. Since the voltage 
drops in the two halves of X are equal, the voltage 
E, at their mid-point is in phase with I, so that 
E, . I P represents the power which is being trans- 
mitted from | to 2. 

However much P is increased by tightening up 
the brake of 2 and opening the throttle of the engine 
driving 1, E, and I remain in phase, while E, lags 
more and more on E,. In other words, the effect 
of increasing the load is to increase I but at the 
same time to decrease E,;. The power maximum 
reached when any further increase of load on 
the motor results in such an increase of the angle 
between the voltage that there is net 
decrease in the product of E, and I, that is of the 
power being transmitted through the mid-point of 
the reactance. From the point of of the 
power that can be transmitted therefore, the system 
behaves as if it were divided into two halves at 
the mid-point of the reactance, and the half remote 
from the alternator were replaced by a variable 


is 


vectors a 


view 


resistance. The power maximum may thus be 
calculated from equation (23) by putting X = 
so that 7 
Pmax = + =¥ (34) 
ie 
When this maximum is reached the angles 


between the supply end terminal voltage and the 
voltage at the middle point of the reactance and 
between this voltage and the load end voltage are 
each 45 deg. in accordance with equation (24) ; 
the angle Omax between the terminal voltages is 
thus : 


Omax = 2 amax = 2 ds = 90 deg. (35) 
The same result may also be obtained geo- 


metrically ; since X is constant, the area of the 
shaded triangle in Fig. 8 (c) is proportional to the 
product of I and E,, that is to P. As the load 
increases the end of E, moves along the arc of a 
circle (since E, is constant) and the triangle has 
its maximum area when E, is at right angles to 


E,. At this point by geometry : 
E 
Ep al 
v2 (36) 
1X = +/2.E, ) 
so that 
E? 
P Pmax I. E, X (37) 
Referring again to Fig. 8 (c), 
9 
I — sin x. (38) | 
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The power transmitted is : apparatus has a fixed e.m.f. and no reactance. TT! 
P=I.E, =I.E,.cosa. (39) : Ej 
E? Pmax 7 (42 
+ 2sin « cos x it 7 a 
) Chis may be rewritten : 
E? / 
Xx sin ©. (40) J! 
. Pmax Ei \ ¢ ’ 592 miles 43 
. E- . . . —— (4 
Now x Pmax, is the maximum power that can Py, wal Ey aa e 
eT ee that on the assumption that w = 27f= 314.) Fr 
La z Ss © é é » 50 é . ," 
a a a this expression may be derived the maxin 


P — (41) multiple of the natural load that may be transmitt 
Prax stably over a line of any length. For exam, 
The relations between I, E. P and © are shown in the natural load may be transmitted over a maxi 
Fig. 8 (d). The circuit of Fig. 8 possesses, in| mum distance of 592 miles, in which case th 
common with that of Fig. 7, a limit of power above voltage E, at the middle of the line is 
which it is i ssible “ase » load. There © "1 
hich it is impossible to increase the load The re — E, cos 45 deg. = 0-71 E,. (44 
is between the two cases, however, a most im- 3 
portant difference. In the circuit of Fig. 7 (a), it is pecause @ — 90 deg., from equation (41). In a lir 


possible to regulate for any power below the maxi- 
mum in one or other of two ways, i.¢e., there are 
always two different values of R which result in 
the transmission of given one may 
operate either with a low load voltage and a high 
current, or with a high load voltage and a low cur- 
rent. Both conditions are stable because the power 
dissipated in the resistance adjusts itself auto- 
matically to the applied voltage, which in turn is 
dependent upon the load current. The practical 
result of this is that any power at all up to the 
maximum value may be supplied through a react- 
If an attempt is made, by reducing the 
resistance at the supply end (switching on more 
load) to the load the maximum 
value, no instability results, the power delivered 
merely decreasing on account of the decrease of the 


with regulated compensation, if the compensatic 
is adjusted as the load increases, the voltage remair 
constant all along the line, whatever the load. 

a power ; In practice, unless some such means of compen 
sation as is described in a later section dealing with 
saturated reactors is used, the regulation of the 
compensation must always lag upon the variations 
of the load by the delay in the regulating apparatus, 
relays, tapping switches, and so on. If, therefore, 
the compensation has been regulated for a given 
load, any sudden increase of load produces a fall 
of the line voltage. If the total system angle © is 
less than 90 deg., this fall of voltage is unimportant 
as it is accompanied by an increase of current 
which produces a net increase of power transmitted 
If, on the other hand, © is greater than 90 deg., 
a net decrease of power results and the transmission 
becomes unstable. The condition for the maximum 
power may thus be found from equation (21) by 


ance. 


increase above 


voltage. 

Should, however, the load consist of rotating 
machinery the conditions are quite different. The 
load is fixed by the mechanical load on the shafts 


7 
5, and P Pmax: 


putting © 90 deg. 


of the motors and is practically independent of the — 2 

electrical condition of the supply circuit. If for © ; Pp = t5 
any reason the electrical power actually supplied : roms , on 

to the motors decreases, they tend to decelerate Pmax - eee —_ ——— 
and the angle between the terminal voltages in- Py wa 2 . 3i4 : - 
creases and with it the current in the circuit. So It follows that if it were possible to maintain the 


line terminal voltages constant, and if the line had 
no the natural load be transmitted 
stably, at a system frequency of 50 cycles, over a 


long as the increase of angle and current results in 
an increase of power transmitted, /.e., 
system is operating on the rising part of the power 
curve in Fig. 8 (d), the transmission remains stable ; 


so long as the losses, could 


maximum distance of 930 miles. 


if on the other hand the increase of angle and Because of the impossibility of tolerating large 
current results in a decrease of power, the motors | variations of voltage, the natural line is limited to 
decelerate still more and finally stall altogether. lengths of the order of 100 miles to 200 miles 


It follows from Fig. 8 (d) that if the load on the (Fig. 2, page 1, ante), so that it may be treated for 
motors is progressively increased this condition of 
instability is reached as soon as the power demand 
equals the maximum that can be delivered accord- 
ing to equation (34). The least further increase of 
demand results in a complete breakdown of the 
transmission ; that is in instability. It follows from 
equation (41) that the critical point above which 
it is impossible to increase the load is always 
reached when the system angle © reaches the value 
90 deg. The stable zone is between 0 and 90 deg. ; 
that of instability between 90 deg. and 180 deg. 
Regarding the conditions for the stability of 
transmission lines, the line with fixed compensation 
is the simplest case to consider, because, as explained 
above, the compensated line behaves as a pure 
inductance, and is thus directly comparable with the 


most practical purposes in the same way as the com- 
pensated line above. The behaviour of a hypothe 

tical long natural line, however, is instructive. Such 
a line, say, 930 miles long, at no-load, would have a 
voltage at its mid-point 40 per cent. higher than the 
terminal voltage. The voltage would be reduced to 
equality with the terminal voltages by imposing the 
natural load, which would also the maximum 
stable load, as may be seen by comparison with the 
line with regulated compensation, above. If the line 
were longer than 930 miles, it would be impossible to 
operate with the natural load, as this would be 
above the stable limit. The necessary reduction of 
the maximum load would lead to a rise of voltage 
which would the more the 
length of the line exceeded 930 miles. It must be 


be 


become less tolerable 


cireuit examined in the previous section. As the | emphasised that the above conditions for maximum 
power transmitted from one end of the line to| power can never arise in practice, as the inevitable 
the other is increased, the angle between the} reactance of the terminal plant and the require- 


ments for dynamic stability make it impossible even 
to approach the limiting powers and lengths so 
derived. 

The power limits discussed hitherto are all static 
or steady state stability limits. They are the 
utmost limit of power that can be approached 
even very gradually and if the load on the two 
systems is absolutely steady. Any sudden variation 
of the load on the system into which the line feeds 
must cause a corresponding variation of the load 
being transmitted, so that if the line coupling two 
systems were to be run at its static stability limit 
the slightest disturbance would lead to the limit 
being exceeded and thus to loss of synchronism. 
As all systems are subject to disturbance to a 
greater or less degree, it is necessary to run inter- 
transmission lines below their static 


machine-voltage vectors increases. This increases 
the resultant voltage round the circuit so that the 
line current also increases, just as the current in the 
circuit of Fig. 8. The voltage along the line thus 
falls according to equation (10), the lowest voltage 
being at the middle of the line. The conditions at 
this point, therefore, provide the criterion whether 
or not at any time more power can be transmitted 
over the line. If an increase of current produces 
such a decrease of voltage at the middle point that | 
the product of current and voltage decreases, then 
the limit of power has been reached, and the increase 
of load, if imposed, results in instability. It is, 
therefore, possible to apply directly the result of 
equation (34) by putting E, = E; and X = wal. 
For the moment it is assumed that the terminal 
voltages are constant; that is, that the terminal | connecting 
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limit. This practical limit is usually called the 
limit of dynamic stability. 

Theory and experience show that about 75 per 
cent. of the difference between the static limit | 
load and the load actually being transmitted 
before the increase, may be added in one step) 
without the dynamic stability limit being exceeded. 
If, as the most unfavourable condition, it is assumed 
that a load equal to the maximum dynamically 
stable load of the line is liable to be switched on or 
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off suddenly, it follows that the dynamic limit does 


|not much exceed 70 per cent. of the static limit 


In practice a line may generally be run somewhat 
nearer to the static limit than this figure, which 
may, however, be taken as a basis for discussion. | 
A load equal to 70 per cent. of the stable limit 
corresponds to a system angle ©, such that! 
sin @g = 0-7 or Og = 45 deg., i.e., about half the 
static limit angle. 
(To be continued.) 
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STE. MARIE CANAL. 








THE ‘‘SOO’’ BRIDGE 
COLLAPSE. 


EARLY on the morning of October 7, 1941, a leaf 
of the bascule bridge over the Sault Ste. Marie 
ship canal, Michigan (or the “Soo” Canal, as it 
is more commonly called), collapsed under the weight 
of a locomotive, which fell into the canal. The 
bridge was built in 1914 by the Canadian Pacific 
Railway, but is owned by the Duluth, South Shore 


‘and Atlantic Railway, which it connects with the 


Canadian Pacific system. It carries a single track, 
and is claimed to be the largest bridge of the bascule 
type in the world, the span between the trunnions 
being 336 ft. The result of the collapse was to 
interrupt the traffic in ore, coal and wheat down 
the canal, causing considerable congestion of ship- 
ping as well as of rail traffic between the two 
systems. Fortunately, however, this interruption 
proved to be of less duration than was feared at 
first. The locomotive was moved to one side of 
the canal on the following day, leaving a restricted, 
but sufficient, passage for ships; and, when the 
tender and train were drawn clear of the bridge, 
it was found possible to re-engage the operating 
pinions with the racks, which they had over-run, 
and to raise the leaves under their own power 
after the damaged members had been cut away 
with the aid of working parties of United States 
Army engineers. The damage to the bridge struc- 
ture was confined to the end of the south leaf, the 
bent members of which can be seen in the accom- 
panying illustration, Fig. 1. 

At the time of its construction by the Pennsy]- 
vania Steel Company, to the designs of the Strauss 
Bascule Bridge Company, of Chicago, the “‘ Soo” 
bridge was unique in that, when closed, the two 
leaves were interlocked so as to form a simple 
fixed truss. Another novel feature was that, to 
allow for expansion and contraction, one of the 
end towers, with its bascule leaf and counterweight, 
was arranged to move horizontally on rollers, being 
moved as necessary by means of hydraulic rams 
controlled by the bridge operator. The operating 
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mechanism for lifting the leaves (two electric motors 
to each leaf, geared to pinions engaging with the 
racks on the leaves) was electrically interlocked with 
the signalling system on both sides of the canal, the 
contact being made by a hook, mounted on the top 
chord of one leaf, which engages with a pin on the 


! 
| 


other chord. Until the hook is in place on the pin, 
the signals cannot be set to give “ Line clear”; 
and until it is disengaged, the lifting mechanism 
cannot be set in motion. 

The mechanical interlocking arrangement which 
converts the two leaves into a single fixed span is 
shown in Figs. 2 to 5, on page 23, of which Figs. 2 
and 3 are the elevation and plan, respectively, of the 
tension lock in the bottom chord, and Figs. 4 and 5, 
the corresponding views of the compression joint in 
the top chord. The last-mentioned illustration also 
shows the hook and pin, previously mentioned, which | 
lock the signalling and operating controls. The lock | 
joining the two bottom chords transmits the full 
tension stress and consists of a T-headed bar in | 
one leaf which enters a vertical slot in the end of 
the other, where it bears against two facings. Each 
lock is designed to take a maximum load in tension | 
of 500 tons. The slotted block and the T-bar are | 
of forged nickel-steel, pin-jointed to the bridge 
members. Above them are buffer blocks, to prevent 
the leaves of the bridge from coming so closely | 
together, if expanded by high atmospheric tempera- | 
tures, as to interfere with their proper engagement. | 
One bridge tower being mounted on rollers, as| 
mentioned above, this leaf can move shorewards | 
if necessary as the buffers make contact. Stop | 
blocks, shown in Fig. 2, hold the T-bar in place | 
when the bridge is closed. The lock in the top| 
chords is merely a compression joint consisting of 
two castings, one formed with a tongue which fits | 
into a shallow socket in thé other. A horizontal 
pin in the face of one casting engages in a semi- | 
cylindrical recess in the other, forming a hinge 
which serves to distribute the stress. The top joint 
was designed to withstand a maximum compression 
stress of 500 tons and a shear stress of 160 tons. | 
The trusses are spaced at 20-ft. centres, and the | 
leaves are balanced by concrete counterweights. 

The reason for the failure of the bridge appears to 
be somewhat obscure. All the witnesses were agreed 
that the signals were clear, indicating that the truss 
locks were properly engaged ; and when, four days 
after the accident, the leaves were lowered for 
examination, the parts of the locks were found to} 
be sound and undamaged. Additional security 
has now been provided by fitting bolt locks to the 
leaves, in addition to the existing tension locks. 
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Company, Limited. 


1 Primer of Time Study. 
McGraw-Hill Publishing 
338.) 

Tue recent foundation of the Institute of Esti- 

mators—Planning and Time-Study Engineers, to 

which reference was made on page 468 of our issue | 
of December 12, 1941, shows the increasing interest | 
that is being taken in this country in production } 
research by means of time studies. Opinions may | 
be divided regarding the need for yet another institu- | 
tion, but its establishment indicates the existence | 
of a public that should welcome a book which | 
surveys the fundamentals of the theory and practice 
of this method as it is applied in the United States ; 
a good book, written in simple language, but 
thorough and exhaustive enough to convey a clear 
picture of current American practice to the reader 
who studies it carefully. As the author advises, 
however, the subject needs careful study; mere 
reading is not likely to suffice. He suggests that 
the first chapter (“Outlook and Requisites for 

Time Study”) should be read closely at least 

twice before proceeding to the other chapters, as 

he considers it to be the most important in the 
entire book. 

Without going into individual detail, the contents 
of the remaining 23 chapters may be summarised in 
the following groups : chapters ii to vi—preliminary | 
requirements and the fundamentals of time study ; 
chapters vii to xiv—the actual performance of time 


| with examples of modern machines, and a number 


| turning, knurling and parting-off, and taper turning 


‘and illustrated. 


| lathes. 


| of 
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studies, with the various corrections and allowances 
to be made, and some examples of unusual cases ; 
chapters xv to xxi—the application of time studies 


to different purposes ; chapters xxii and xxiii—pro- | 


blems of organisation; and chapter xxiv, final revision. 
While approval may be expressed of the book as a 
whole, there are features which may give rise to 
controversy—for example, the creation of a new 
unit, which the author terms the “ credor,” 
senting “ a minute’s worth of work, containing part 
labour and part rest, each of which may vary in 
proportion, but the sum of which always spells 
unity.”” The chief value of the book, however, is 
its indication of the progress that has been made 
since the time of F. W. Taylor, and its insistence 
| on the importance of psychological factors such as a 
proper sense of responsibility and co-operation. 
Occasionally, however, the author's enthusiasm 
leads him into something approaching exaggeration, 
as when he claims that “ it may be safely stated that 
the time-study supervisor knows more than any one 
man regarding the plant as a whole,” and “ that 
is why so many higher executives have been re- 
cruited from the ranks of time-study men.”” Whether 
this is true of American industry or not, it is very 
improbable that the conclusion would be supported 
by a census of the British “ higher executives ’’ who 
are maintaining the industrial war effort of this 
country at the present time. 
the class of British readers to which the book is 
likely to appeal can probably be trusted to exercise 
a critical judgment in selecting those of its lessons 
that are of most value, and not to make the mistake 
of trying to introduce, without modification, systems 


which have been devised to suit totally different | 


working conditions. 


RICHARD HILTON. 
Price 


The Lathe Operator's Manual. By B 
London: Sir Isaac Pitman and Sons, Limited 


6s. net.) 


Tuts small pocket-size book deals with centre and | 
turret lathes, lathe accessories, and calculations for | 
the lathe operator; though, for some reason that 


is not obvious, the accessories are discussed first. | 


| Lathe centres, catchplates, mandrels, steadies, | 


faceplates and chucks, tool posts, etc., are described 
and illustrated; lathe tools are then considered, 
and attention given to tools tipped with Stellite, | 
carbide, and diamond, and the usual outline dia- | 
grams are included, showing the standard tools and | 
their appropriate cutting angles. Drills, reamers, 
boring bars, chasers and knurling tools are dealt with, | 
and notes are added on the use of cutting solutions 
and coolants. 

The description of the centre lathe is illustrated 


of operations are treated at some length, these in- 
cluding drilling, reaming, boring, tapping, form- 


and screw-cutting. The turret lathe is similarly 
introduced, and a selection of turret tools described 
A useful feature is the inclusion 
of layouts of actual operations, three examples 
being given on centre lathes, and twelve on turret 
It would have been of distinct advantage 
to the reader, however, if an illustration had been 
included, showing the arrangement of the gears in 
an all-geared headstock. The final chapter consists 
of lathe calculations and typical examples. These 
are very clearly set out ; though, to the less experi- 
enced reader, the omission of 7 from the denomina- 
tor, in the last line but one on page 116, may cause 
some confusion. The book contains a generous 
allowance of excellent line drawings, and may be 
recommended as a useful guide for the trainee 
turner. 








LUNDEGARDH FLAME METHOD OF SPECTROGRAPHIC 
ANALYsIs.—A description of the Lundegardh flame- 
method of spectrographic analysis is given by Mr. V. R. 
Ellis in a recent issue of the Journal of the Optical Society 
America. The method is highly sensitive for the 
detection of minute quantities of alkalis and of metals of 
the alkaline earths, but it is stated that its application 
may be extended to the determination of other metals. 
The method consists essentially in dissolving the material 
to be analysed and in converting the solution into a fine 
spray by means of an atomiser and compressed air. The 
spray and air are mixed with acetylene and the mixture is 
burnt some 4 cm. to away from the slit of the 
spectrograph. 


5 cm. 





repre- | 


On the other hand, | 


| THE BEHAVIOUR OF SHIPS.* 
By Joun H. Narsetn, C.B., C.B.E. 
(Concluded from page 16.) 
THE author took some part in the design and con- 
| struction of many of Sir William White's cruisers, 
| including the following types :—Blenheim (9,000 tons), 
| Tauranga (2,575 tons), Pearl (2,575 tons), Pioneer 
| (2,200 tons), Apollo (3,400 tons), Brilliant (3,600 tons), 
and in the construction and completion of the Pelorus 
(2,135 tons), Eclipse, Dido, and Hyacinth (5,600 tons), 
Edgar (7,350 tons), and Royal Arthur (7,700 tons). 
They all proved seaworthy and comfortable, and rolled 
and pitched but little. On only one occasion was heavy 
rolling experienced, namely, in H.M.S. Hermes, on 
meeting a system of large Atlantic waves exactly 
| suited to the rolling period of the ship. An exceptional 
amount of pitching was then also observed on that 
ship, which rose 5 deg. and dipped 3 deg. for some time: 
During the trials on each ship, the author examined 
the motion of the water around the stern, but could 
glean little on the third-class cruisers. On the Sharp- 


| shooters, he was able to make two observations of 


interest, made possible by sunshine in the right direc 
tion: (a) the eyebolt fitted for slinging the starboard 
screw propeller became immersed in the stern wave 
of the ship. This caused a considerable surface disturb- 
ance, from which a stout rope of air bubbles descended, 
and lapped on to the tip of each blade of the propeller 
as it came round. (6) An eyeplate broke the surface 
of the water on the forward side of an A bracket. A 
corresponding rope-like air supply was generated at 
that spot, and passed obliquely along the plating to 
the back of the A bracket, and thence into the propeller 
sweep. These two incidents indicated the importance 
of keeping the ship's plating perfectly smooth aft as 
well as forward. 

On these various trials (and in battleship trials 
the author endeavoured whenever possible to compare 
the wave formation indicated in Haslar reports on the 
model experiments with ship phenomena. He was not 
able to make any height measurements, but the posi 


| tions of the crests and hollows of waves along the ship’s 


side were always in conformity with the Haslar reports 
on the model experiments. On the steam trial of 
H.M.S. Royal Arthur the weather was perfect, and the 
crests of several transverse following waves were 
clearly visible. At the suggestion of the author, the 
ship’s officers put out a special log, with a line 60 yards 
longer than that on the official log, and a reading was 
taken at fulllength. The line was shortened successively 
by 10 yards, until the normal length was reached. Log 
readings were taken at each length and showed a 
variation of about 0-75 knot compared with the official! 


|log. The variation was approximately that estimated 


due to the wave motion, assuming trochoidal waves 


| of the dimensions in the Haslar report. 


Sir William White had derived benefit from the 
study of French works on naval architecture, and had 
formed a close friendship with the leading French 
naval architects of his day. He admired the attractive 
and imposing forms of many French battleships, 
particularly their receding bows and their great 
tumble-home. The great tumble-home contributed to 
easy rolling and steadiness of gun platform, and no 
doubt influenced Sir William’s design for the Royal 
Sovereign (1889), where a tumble-home, to a moderate 
degree, was adopted. Docking accommodation lagged 
behind naval construction, and none of the ships was 
at first fitted with bilge keels. Some instances of heavy 
rolling were reported, which led to an investigation 
of the value of bilge keels, and it was decided to fit 
them to H.M.S. Revenge for trial. The author assisted 
in the rolling experiment on H.M.S. Revenge both 
before and after the fitting of the deep bilge keels 
(1893-94). The roll without bilge keels reached 13 deg., 
and with them 7 deg., but those figures do not give 
a full idea of the remarkable contrast in the behaviour 
of the ship on the two occasions. The astonishment 
of the men employed in rolling the ship at their failure 
to obtain more than 7 deg. roll was evident. These 
were still-water experiments, and were carried out at 
Spithead. 

During the triais of H.M.S. Lord Nelson, her 
manceuvring qualities were severely tested. When 
she put out from the Tyne for’ the St. Abbs measured- 
mile course, the weather was not good, and deteriorated 
fast as the vessel got out into the North Sea. The sea 
became so heavy that running on the mile was 
impossible, and as the ship, hurrying home, approached 
the mouth of the Tyne, a large mass of moving water 
lifted her stern and carried it round through several 
degrees. In a moment, instead of pointing to the 
harbour, the ship was making directly for the north 
shore, and only a few hundred yards from it. The 
helm was put hard over to starboard, when the response 
of the ship was immediate. She swung back with 
surprising quickness to her proper course and entered 

* Excerpts from paper presented to the Institution of 
Naval Architects. Abridged. 
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the harbour safely, onal with little margin. In the the| small, wooen magne in appearance that he could not 


heavy seas the ship behaved well, clearing the seas 
splendidly from the bows, except occasionally when 
they rose to an alarming height and came in high 
above the head of the stem. Although the ship had a 
considerable metacentric height, there was at no time 
any heavy rolling, due to the inertia of the gun turrets 
and ship’s armour, coupled with the resistance to 
rolling offered by her flat sides and bottom and broad 
bilge keels. This episode showed that the special 
method of designing the form to give good manceuvring 
power was successful, and in all probability saved the 
ship from being wrecked during that stormy return to 
port. Experience of Lord Nelson and Agamemnon 
service proved satisfactory. They were easy and 
quick to steer, and when set on a course were readily 
kept to it. 

The battleships Lord Nelson and Dreadnought, for 
which the author had considerable responsibility under 
Sir Philip Watts, both proved to be handy, comfortable, 
and steady ships. He had experience of Lord Nelson 
in the North Sea only, but heavy seas were met there 
at times. Even in rough weather the ship rolled and 
pitched but little. Some of the seas were so great 
that they lifted the whole ship bodily like a big boat. 
The large flying deck, fitted to give positions for anti- 
destroyer guns, was a great asset to the comfort and 
pleasure of officers and men alike. While on the trials 
of Dreadnought, much greater varieties of weather and 
of sea were experienced, including some fine series of 
well-formed Atlantic waves of good size. In all 
weathers the ship behaved well. It was particularly 
satisfactory to observe the efficiency of the flare of the 
bows. Time after time the author watched big seas 
coming along, and expected them to break on board, 
but practically all such waves seemed to disappear 
just abreast the forward barbette and then to reappear 


as reflected waves riding along with the diverging 
bow waves of the ship. They could be seen countering 
the oncoming storm waves for a considerable distance. 


It was, however, disappointing to observe the ease with 
which waves spread on to the upper deck abaft midships, 
where the side had a certain amount of tumble-home. 

When steaming at a high speed, it was a pleasing 
sight to observe the whole forefoot of the ship come 
out of the crests of the waves, showing the keel at times 
to a distance of 60 ft. or more from the forward 
perpendicular, and then to see the bow cleave the 
oncoming waves without fuss and dip gently until 
the head of the stem, 28 ft. above the load water-line, 
was wellimmersed. As usual, the ship did not show her 
heels to anything like the same extent as she showed 
her bow. The propellers were never exposed, nor does 
the author remember trouble due to the propellers 
racing. It was, however, disconcerting to see the after- 
end of the upper deck disappear now and then quite 
up to the position of the aftermost barbette. 

The upper deck under the forecastle, the forecastle 
itself, and the small flying deck were found advan- 
tageous and convenient in this ship, although not to 
the same extent as the flying deck of Lord Nelson. By 
Lord Fisher's special request, the men were berthed aft, 
and the officers forward, the captain having ready 
access to the conning tower and bridge. This did not 
prove satisfactory, the men did not like it, and they 
suffered some discomfort from vibration at high speed. 

The author felt somewhat anxious about the appear- 
ance of these ships. He feared that some awkward 
element might make them conspicuous, and easily 
identified at a great distance, especially the masts. 
In Lord Nelson, it was necessary to resort to the use of 
tripod masts. The proposal was objected to by many 
as being unlucky, and the author was relieved when 
he saw the ship at Spithead and realised that the masts 
were not specially conspicuous, and that the vessel 
had no particularly distinctive appearance. Similar 
pains were taken in the detailed design of H.M.S. 
Dreadnought, and he was pleased, on approaching 
the ship at Spithead one hazy evening, to find that 
the first impression of the ship at a distance was not 
of some enormity, but of a shapely big destroyer. 

Soon after the war began in 1914, requests were 
received at the Admiralty for small vessels to under- 
take a great variety of services. The requirements 
were so many that a completely new type of vessel 
was needed to fill the bill. Sir Eustace d’Eyncourt 
submitted a rough outline drawing and proposals for 
the design of a ship of about 1,200 tons, 1,800 indicated 
horse-power and 16 knots to meet these demands. The 
design was generally approved, and within six or seven 
months the first six ships, designated Acacia-class 
sloops, were at sea. Thirty-six were built, and 36 
more, slightly larger, of the Arabis class. In addition, 
40 others were built as Q ships and eight more for the 
French Navy, about 120 vessels in all. One of the 
first of these sloops was dispatched to convoy §.S. 
Lapland from the Fastnet to Liverpool. On arrival, 
the captain of the Lapland reported his appreciation of 
the sloop, which had escorted him safely over 400 miles 
at a speed of 17 knots. The captain of the sloop, 
however, was disappointed because his ship, though 
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get within 3 miles of a submarine. 

It was decided to modify six of these sloops, then 
under construction, to look like merchant ships of 
about the same length as H.M.S. Acacia, which had 
been built at the same yards, thus avoiding any hap- 
hazard or incongruous appearance. They were known 
as convoy sloops, or as Q ships. One went out from 
the Clyde looking like a shabby three-island coaster, 
another from the North-East Coast as a smart fruit- 
carrying vessel. These sighted and challenged each 
other. Both refused to reply and prepared their 
hidden guns for action, and it is said that they ap- 
proached each other until the respective captains recog- 
nised each other’s voices. The modifications had been 
severely criticised, but the report of this occurrence 
satisfied the Admiralty that the work of making the 
ships look like merchant ships had been well done. 
All the vessels were fitted with steam self-rendering 
towing winches and towing rails and hooks. One of 
them left Plymouth in company with a monitor, to 
be convoyed to Malta. The vessels had scarcely 
cleared the Channel when the oil-engines of the monitor 
broke down ; the sloop forthwith towed her to Gibraltar, 
and then to Malta without a hitch. 

All the vessels were fitted for mine-sweeping duties, 
and many of them with means for throwing and 
dropping depth charges for submarine hunting, and 
some were fitted for mine laying. In these hazardous 
tasks, many suffered more or less serious damage. 
Dahlia had been out minesweeping, but on returning 
struck a mine, which exploded about 60 ft. from the 
bow and cut the ship through to the upper deck. She 
was with great difficulty towed stern first to Peter- 
head, where plant sent out from Aberdeen was used 
to cut through the steel deck. The fore-end dropped 
in deep water and the remainder of the ship was towed 
back to Aberdeen, where a new fore part was built on. 
Veronica was torpedoed in the Mediterranean and about 
50 ft. of the stern, including shafting and propeller, 





were blown away, but the after engine-room bulkhead 
remained intact. The ship was towed back to Alex- 
andria and thence to Malta and Genoa, while a new | 
stern was built complete in Glasgow, taken to pieces, | 
and sent out to Genoa, where the ship was rebuilt. | 
She served well for the remainder of the war, and after- 
wards did over 30,000 miles patrol service in the Pacific. 
When the design of these vessels was undertaken 
it was recognised that, although small, they would have 
to carry on their services anywhere in any weather, 
and special] consideration was given to the design to 
secure seaworthiness and comfort at sea. Reports had 
appeared in the Press of a good-looking and useful 
vessel, the Lady Grey, built at Barrow, and destined | 
for Canadian Government service at New Brunswick. 
That vessel was taken as a promising type for the sloop, 
as probably a good seaworthy type, and the idea was 
fully justified. In designing the new ship she was | 
filled out as much as possible above water aft ; a lofty 
bow was fitted and provided with a good flare which 
carried the after end of the forecastle deck out beyond | 
a fair line to midships, so as to throw the seas clear | 
away from the ship, a plan which proved highly success- | 
ful. The gun positions forward and aft were utilised | 
to act as breakwaters and prevent seas flooding the | 
midship portions of the ship. The guns, although 
small, were prominent, and gave a greatly exaggerated | 
idea of the size and power of the ship. 
In December, 1916, twelve of these sloops on patrol | 
duty in the Atlantic off the south-west of Ireland were | 
overtaken by a gale of unusual ferocity. The numbers | 
for sea and wind rose up to and above the Beaufort | 
scale, but all the vessels rode out the storm safely | 





SMALL-PART RAPID DYNAMIC- 
BALANCING MACHINE. 


Tue type of dynamic balancing machine for small 
parts illustrated on pages 26 and 27, was originally 
made by Messrs. Carl Schenck, G.m.b.H. Darms- 
tadt, but its manufacture in Great Britain is now 
in the hands of Messrs. W. and T. Avery, Limited, 
Soho Foundry, Birmingham, the name of the original 
firm being incorporated in that of the machine, and the 
size to be described is known as the Avery-Schenck 
No. 3001/AO0. This machine is suitable for dealing 
with rotors, armatures and similar small parts which, 
run at high speeds and require careful balancing, the 
limits of capacity being 3} 0z. to 101b. Other machines 
made by Messrs. Avery have greater capacities. As a 
machine of similar type and of larger capacity was 
described, in its original form, in ENGINEERING, vol. 
144, page 122 (1937), it is only necessary to mention 
here that the Avery-Schenck machines embody certain 
differences and improvements for which British patents 
have been granted. The smaller machine, which we 
propose to describe, is, like the larger one, provided 
with a device for automatic indication of the results, no 
conversion or calculation being required. 

The general vjew of the machine given in Fig. | 
should be considered concurrently with the simplified 
diagram, Fig. 2, so that the principles of construction 
and operation may be understood. The machine is 
driven by 0-1 h.p. universal motor wound for use on a 
230-volt, 50-cycle single-phase supply, although other 
motors can, of course, be fitted. The motor is not 
seen in either figure since it is housed in the bedplate 
along with a variable resistance for speed adjustment. 
Its spindle lies, however, at the left of the housing 
and carries a pulley from which the main shaft driving 
the part to be testedis belt-driven. The flywheel pulley 
for this belt drive is visible at the top left hand side 
of the machine in Fig. 1, or, more clearly, in the same 
position in Fig. 4. This shaft is indicated at a in 
Fig. 2, where it apparently drives a countershaft 6 
by means of a belt shown by chain-dotted lines. 
Actually, however, the drive from shaft a to shaft b is 
by means of skew-bevel gear since it is essential that 
the motions shall be synchronous. The circles inter- 
rupting both shafts to the right of the drive are dia- 
grammatic representations of universal flexible joints. 
Shaft a drives a shaft c which terminates in a disc 
fitted with projecting pins carrying a fibre bar engag- 
ing with matching pins on a clamp secured to the 
spindle of the part under test. This method of drive 
is clearly shown on the left of Fig. 3. Shaft c is carried 
in a bearing at one end of a cradle d which is balanced 
on the knife-edges e. 

The construction of the cradle, though fairly clear 
from Fig. 1, is best understood from Fig. 3. In this, 
the part to be tested, an armature with its commutator, 
is seen supported in half-bearings in crossbars which can 
be adjusted longitudinally on the two side members 
of the cradle. These members are rigidly connected 
by cross-pieces at the ends which rest on the springs f 
and g (Fig. 2). The cradle is free to oscillate on the 
knife edges e e, neither the universal joints in the shaft 
drive nor the cradle springs interfering with the very 
small degree of oscillation that is required. As may 
be inferred from Fig. 3, the knife-edge mounting is 
| carried on a saddle which can be traversed on the bed 
by the rack and pinion movement seen, thus enabling 
the centre of oscillation to be selected at will anywhere 
| along the length of the cradle. The exact position of 
both the saddle and the bearing crossbars depends upon 
the design of the part under test, the maximum dia- 
meter of the part being 5} in. and the maximum distance 








and with little mishap. They had, however, found | between the centres of the spindle bearings being 12 in. 
difficulty in keeping head to wind, because the fore- | Both springs are adjustable as regards resistance to 
castle carried the centre of wind pressure so far forward, | oscillation, and are similarly mounted. The thin rod 
and in the heavy seas encountered speed was reduced. | seen at the end of the cradle in Fig. 1, near the spring g 
They had been provided with two pole masts and some | of Fig. 2, is the spindle of a dashpot. 
fore and aft sail to improve the balance. In many ships | Certain small parts of a disc-like form, such as 
these sails were blown to shreds, so one enterprising | grinding wheels, narrow rotors of fans, etc., can be 
captain had awnings spread over the main-mast | | satisfactorily balanced by static methods since the 
shrouds, an accomplishment which immediately | centre of gravity, if not at the axis as it should be, 
proved of great benefit. It was reported. that the | rotates in a single vertical plane. The majority of 
vessels behaved remarkably well and proved very dry | rotating cylindrical parts are, however, rarely sym- 
ships. One of them reported that, as the sea scarcely | metrical about one plane, a case in point being the 
ever broke over the stern, an upper-deck mushroom | armature and commutator assembly seen most clearly 
ventilator to the ward room had not been screwed | in Fig. 3. In such cases, any out-of-balance errors may 
down when the storm came on. On opening the door | act in more than one vertical plane, i.e. in a plane at 
after the storm, it was found that the ward room had | right angles to the axis, and the various resultant 
been flooded and all the furniture reduced to match- | centrifugal forces, when the part is rotated, may act in 
wood. This unrehearsed “ rolling chamber ”’ possibly opposite directions, thus producing a tilting couple, 
helped to steady the vessel. | or couples, which would cause vibration. It is neces- 
Begonia operated from Queenstown, and on one | sary to test such parts dynamically and to ascertain 
occasion returned with a list of 30 deg. to port, but| the out-of-balance forces in two planes with a view 
under her own steam. She signalled that she had | to compensating for them in these planes, since any 
been struck by a torpedo, the explosion of which tore |number of disturbing forces can be referred to two 
such a large hole in the starboard bunkers that all the| planes. As the moment of a couple depends upon 
coal had ‘fallen out of them, thus causing the ship to| the distance between the opposed forces, the longer 
list to port. After the war, many of them were sold | this distance, or arm, can be made the less will be 
for various services in all parts of the globe and a|the amount of the neutralising forces required; in 
number are probably still serving. other words, the less need be the weight to be added 
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to or subtracted from the part in order to ensure 
smooth running. From this it follows that the test | that this bar is correctly placed in relation to the part 
planes should be situated as far apart as the construc- under test in Fig. 1, but is considerably out of place 
tion of the work permits, provided always that it is | in Fig. 3, this latter position having been chosen merely 
possible to remove weight in those planes by drilling, to make the bar clearly visible. The function of the 
or to add it, as the case may be. | bar is really analogous to that of the cursor of a slide 
The disturbing centrifugal force due to unbalance| rule. Underneath it is a diagonal cord, kept taut by 
in the work is ascertained by counterbalancing it with | a spring in the machine head, and passing close under 
the centrifugal force of an “unbalance weight of |the bar. Clearly, movement of the bar along the 
known magnitude and position. When a correct adjust- | saddle ways will alter the position of the point where 
ment of the amount and direction of this counterbalanc- | the cord crosses the edge of the bar. This position is 
ing force has been attained, one set of vibrations will noted on the graduated scale, which is divided from 0 to 
eancel out the other and it is to secure this condition! 100. Reference should now be made to Fig. 4, which 
that the machine is manipulated, the amount of | shows the measuring chart for the weight required for 
balancing weight required being indicated automatic-| balancing. At the extreme left of the chart is seen a 
ally. The counterbalancing mechanism is not visible} vertical slot graduated from 0 to 100. A _ pointer 
in either Fig. 1 or Fig. 3, since it is contained in the | moving in this slot, though not visible in the figure, 
base but it is indicated diagrammatically in Fig. 2. | is brought to the same reading as that obtained by the 
Referring to this figure, shaft 6, which is driven from | intersection of the stretched cord and the sliding bar, 
shaft a and rotates synchronously with it, drives a| this movement setting the internal mechanism which 
shaft A through universal joints. This shaft carries a 
dise i, to which is attached the known counterbalance | right of the slot. This is clearly shown in Fig. 4. It 
weight j. The free end of the shaft A is shown sup- | has a fixed index end which is guided in a quadrantal 
ported in a bearing which is coupled by a rod & to| slot and which reads on a scale on the edge of that slot, 
the free end of the cradle d. Actually, however, this | graduated from 0 in.-oz. to 0-25 in.-oz. in steps of 
bearing is mounted at one end of a pivoted lever, to | 0-01 in.-oz. 
the other end of which the rod & is attached; the The pointer carries a second index which is adjustable 
arrangement is shown as it is in Fig. 2, merely to) along its length and the function of which is to indicate 
simplify the diagram. It will be clear, however, that| the actual weight alteration required for balance. 
the cradle d and the shaft A are free to tilt axially | The chart is graduated in concentric quadrants repre- 
though connected one to the other. The rod & can be | senting the diameter of the part at the plane in which 
distinguished in Fig. 1 passing through the axis of the | the balancing weight requires to be added or removed, 
right-hand spring, that is, spring g of Fig. 2. the quadrants reading from | in. to 5 in. in steps of 
The machine is operated at the resonance, or critical,|$ in. The concentric “ diameter’ quadrants are 
speed, at which the oscillations of the part under | crossed by “ radiating” curves reading from 0-01 oz. 
test coincide with the natural frequency of the | to 0-3 oz., in steps of 0-01 oz. up to 0-1 oz. and there- 
oscillating system of the machine, a condition ensuring | after in larger steps. The adjustable index on the 
maximum accuracy regardless of what the working | pointer having been set to the diameter concerned, it 
speed of the part may be when assembled in its unit. | will be clear that, as the pointer moves over the chart, 
The resonance speed, for the class of work covered | the index will pass over the radiating curves. 
by the range of the machine is, generally, between | pointer comes to rest on one of them all that is necessary 
400 r.p.m. and 500 r.p.m. The speed is, however,| is to follow the curve down to its outer end. there 
determined by readings from the mechanical oscilla-| reading off the actual balancing weight. Should it 
tion indicator on the cradle fulcrum saddle, the dial | come to rest between two curves an interpolated value 
of which is prominent in both Fig. 1 and Fig. 3, and | will have to be approximated. It should be realised 
from the optical oscillation indicator seen in the back- | that the original setting serves for any number of parts 
ground of the former figure, the correct speed being | of the same design since it adjusts the indicating 
that at which the oscillations are a maximum. Speed | mechanism to suit the distance between the two com- 
regulation is effected by turning the knob at the | pensating planes. 
end of the machine, visible at the extreme right of | The preliminary preparations also involve the fitting 
Fig. 1, this knob actuating the variable resistance of the | of the driver to the spindle of the part under test, 
motor circuit. Previous to determining the resonance | the spacing of the cradle crossbars to suit the length 
speed certain other settings are required, the first of | of the spindle, and the adjustment of the springs to 
which is the selection of the two compensation planes, | suit the weight of the part. In connection with these 
viz., plane No. | farthest from the driver and plane | 
No. 2, nearest the driver. When plane No. 2 has been | diameter of the part to be tested in way of the fulcrum 
selected, the cradle saddle is moved, by the knob seen cradle is 5 in., although, as already stated, a maximum 
immediately under the mechanical oscillation dial | of 54 in. outside the cradle is permissible. Half bear- 
and operating the rack and pinion gear, unti] the ful-| ings are provided to suit various diameters of spindle 
crum, ¢, of Fig. 2, lies in that plane. between # in. and } in. Assuming that all the pre- 
When plane No. | has been selected, the bar seen| parations are complete an actual testing operation 
to the right of Fig. 3 is slid along the saddle ways until may now be considered. When the motor is started 


its graduated edge lies in that plane 


It will be obvious | 


| controls the indications of the adjustable pointer to the | 


If the | 


adjustments it may be mentioned that the maximum | 





and run up to speed the cradle system will begin to 
oscillate and the recessed wheel seen below the chart 
in Fig. | and the knob seen on the right of the base 
lin the same figure are turned until the oscillations 
visible in the indicators have completely vanished. The 
| disc ¢ with its known counterbalance weight is moved 
| axially along shaft A by the fork J (see Fig. 2), the 
| fork being traversed on a guide by means of an endless 
| steel tape. the driving pulley of which is actuated by 
| turning the right-hand knob on the base. It may be 
| noted here again that strict accuracy in the diagram 
| Fig. 2 has been sacrificed for simplicity, the fork / 
not actually embracing the disc i, but a collar behind 


While the effect of the known counterbalance weight j, 
Fig. 2, is by axial movement referred to plane No. | 
of the test piece, its angular position has to be related 

| to the angular position of the out-of-balance force in 
the part under test. This is effected by rotating it on 
| shaft A independently of the rotation of that shaft, 
the adjusting movement being done by manipulation of 
the recessed wheel referred to above and indicated at 
m in Fig. 2. When both axial and angular positioning 
| have been correctly done all oscillation ceases and the 
movable arm on the chart indicates the magnitude of 
the compensating weight in fractions of an ounce. 
It is necessary, however, to find out where on the 
| periphery of the plane the compensating weight is to 
be placed. To ascertain this the motor is stopped and 
| the flywheel pulley turned by hand. This causes 
| synchronous rotation of both the driven shafts. On 
| the lower shaft is a disc the edge of which is painted 
| red for one half of the periphery and white for the other 
half. This edge is visible through a vertical slot near 
the wheel m, and the slot can be identified in Fig. 4. 
The slot is crossed at its centre by a horizontal scribed 
| line and the flywheel pulley is turned until the division 
| between the red and white halves is coincident with 
|this line. This locates the angular position of the 
| known counterbalance and the part under test is 
then marked on its top for weight modification, by 
“pop” mark or otherwise. 

If the red half of the disc is above the centre line 
| then metal has to be added for compensating the out-of- 
| balance error, but if it is below the centre line the part 
|has to be lightened by removal of metal by, say, 
drilling. For the purpose of balancing it is irrelevant 
if the compensating weight is to be added or removed, 
| the operator has only to record the position of the 
| coloured edge. It will be understood that the descrip- 
|tion given above refers only to balancing in plane 
No. 1 and that the operation must be repeated for 
balancing in plane No. 2. This can be done either by 
reversing the part under test “ end-for-end,” or re- 
setting the cradle and chart pointer. When a batch of 
similar production components is to be tested, the usual 
procedure is first to deal with one plane in the whole 
batch and then to deal with the other plane. The 
results obtained from the machine are so accurate that 
the result as obtained from the chart and angular 
indicator can be marked on the part, which can then 
be removed from the machine for another operator to 
carry out the compensation, the machine being thus 
immediately available for other work. It may here 
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Fic. 4. CHart INDICATING 

be added that, though the manipulation of the machine 

may appear from the above description to be complex, | 
it is actually so simple that only brief instruction is | 
required to enable an unskilled person to operate it | 
effectively. No special concrete foundation is required, | 
a strong. bench or table being all that is necessary, 
though, naturally, care should be taken that the machine 
is not affected by vibrations from adjacent machinery. | 
| 








RELICS OF THE BRISTOL AND EXETER RAILway.— | 
Two oak chairs, bearing the carved initials B. and E., | 


BALANCE 


WEIGHTS REQUIRED. 


CORROSION AND PROTECTION OF 
STRUCTURAL STEEL.* 

By 8. R. J. 

(Continued from page 18.) 


DavIsoNn. 


Tue problem of the corrosion of iron and steel 
fabricated structures is continually exercising the 
minds of engineers. With the vastly widening field 
of application of steel in all forms, for various works, 
the enormous wastage due to corrosion is being greatly 
emphasised. Research throughout the world is being 
constantly directed to this vital problem. In the 
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! 
| experience, but it seems safe to state that, for reasons 
} to which reference will be made later, the state of 
affairs disclosed by the figures will be greatly aggravated 
unless steps are taken to remove the causes of corrosion, 
and provide the most efficient means of protection. 

The organisation with which the author of this 
paper is associated has been engaged for the past 70 
years in the fabrication of steel structures of all types, 
under many and diverse conditions. Over the period 
of these operations many striking examples of the 
extreme ravages of corrosion have been brought to 
notice and much valuable information has been col- 
lected. Research, not only in improved methods of 
fabrication, but in improved methods of protection of 
the fabricated structures, is continually being directed 
in the laboratories. A very vital aspect, under the 
present world conditions, is the need for the conser- 
vation of steel of all kinds and, while all possible 
steps should be taken to prevent the ravages of corro- 
sion, the fact must not be lost sight of that it is a 
prevailing practice to allow for a loss in strength, 
likely as the result of the influences of excessive corro- 
sion, by the use of heavier sections. Where the cor- 
rosive influence is removed or modified, a considerable 
saving could not only be effected in the cost of the 
structure, but the weight of steel saved would be 
available for other vital requirements. 

The universally accepted theory of the cause of 
corrosion of iron and steel is that it is due to electro- 
lytic influences varying in the structure itself and 
| varying also according to local conditions. In the 

manufacture of steel of all types or sections, tempera- 

| ture is involved up to the final process of rolling, forging 
| or casting, and, as a result ot this, a film of oxide of 
|iron, of variable composition and thickness, is formed 
on the steel. This film is referred to as “ mill scale” 
or “mill bloom” and is composed mainly of black 
magnetic oxide of iron (Fe,O,) with an adhesive, but 
mueh thinner, bonding film of ferrous oxide (FeO), 
together with smaller and varying percentages of ferric 
oxide (Fe,O,). This mill scale is hard and brittle, and 
during the process of rolling may be rolled into the 
surface of the steel itself. During the course of 
fabrication, this film of scale is broken, although it 
comes away from some parts of the surface it firmly 
adheres to others. 

Mill scale or mill bloom is magnetic, and is electro- 
negative to the iron of the steel. Thus, in the presence 
of moisture and a suitable electrolyte, the ideal condi- 
tion for corrosion is established. Various methods 
have been evolved to prevent the access of moisture 
or of a suitable electrolyte from contact with the mill 
scale and steel by the application of paint or other 
protective film, but whatever may be the efficiency 
of these protective films in themselves, their value is 
absolutely nullified by the influences of mill scale itself. 

A factor often lost sight of is that, during the transit 
or fabrication of the steel, secondary rusting commences 
with the incorporation of moisture and common rust, 
which actually consists of iron hydroxides. With any 
subsequent coating this becomes enclosed and provides 
the conditions for corrosion. With temperature varia- 
tion there is the physical effect of the scale lifting and 
breaking through the protective film, thus allowing the 
access of further moisture. 

Leading world authorities agree that the removal 
of mill scale is essential as a preliminary to the preven- 
tion of corrosion of iron and steel, and in this connection 
reference might be made to the work of the Corrosion 
Committee of the Iron and Steel Institute and the 
| British Iron and Steel Federation. In its reports, the 
| committee is emphatic that the complete removal of 
mil] scale is necessary, and it is now proposed to touch 

briefly on the methods available for this treatment, 
| and to make some comments on their efficiency. 

Methods of De-Scaling.—Methods of mill scale 
| removal may be divided into three classes, namely, 
mechanical means, by sandblasting; weathering by 
exposure over long periods ; and chemical means. 

Mechanical Means.—De-scaling by sandblasting has 
a number of objections which may be summarised as 
follows: The results are unreliable unless the work is 
carefully supervised. If small spots of scale are allowed 
| to remain, some of the value is lost. Sandblasting is 
| expensive and there is a danger to health from flying 
fragments. The provision of equipment on the site is 
expensive, and suitable sand must be furnished. The 
sandblasting of large plates at the works is inconvenient 
and expensive. The minute cavities of the plate are 
flattened, thus eliminating a natural key for any subse- 
quent protective coating. Secondary rusting occurs 
within a few hours of treatment and this factor presents 











signifying Bristol and Exeter Railway, which have been | previous paper figures indicating the extent of loss in 
in use in the stationmaster’s office at Taunton for nearly | steel structures by depreciation owing to corrosive 
100 years, have been presented by the Great Western | influences are given. These figures are based on past 
Railway Company to the Somerset County Museum, at 
Taunton Castle. It is stated in the Great Western Railway 








* Paper, entitled ‘‘ Preparation of Steel Surfaces,” 





Magazine that the first Bristol and Exeter Railway train 
ran through from Bridgwater to Taunton on July 1, 
1842, and that the extension of the Railway to Exeter was 
opened on May 1, 1844. 


being the second contribution to a symposium on “ Atmo- 
spheric Corrosion of Structural Steel, and Paint Pro- 
tection,”” presented before the Melbourne Division of | 
the Institute of Engineers, Australia, on July 29, 1941. 





a serious problem in endeavouring to secure the full 
value of any protective coating. 
Weathering.—Scale is neither uniform in thickness 


| nor in the firmness of its adhesion to steel surfaces. 
Some areas lift quickly and leave the steel surface 


unprotected, with the result that by the time the 
thicker scale has finally lifted, considerable corrosion 
and pitting have taken place. With weathering also, 
the surface has to be cleaned ultimately with a stiff 
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wire brush, which does not effectively remove the 
secondary rusting, as it leaves a portion of the rust in 
the pits. As complete weathering takes many months, | 
this is not a practicable nor an economical means of | 
mill scale removal. 

Chemical Means.—With chemical means, all scale | 
and rust can be removed completely and the steel | 
surface improved by the deposition of an inhibitory | 
film. All pits or indentations are thoroughly cleaned 
and the minute cavities on the surface of the plate | 
provide an excellent key for any subsequent paint | 
coating. The earlier chemical processes for the | 
removal of scale and rust followed somewhat along the 
lines used for cleaning steel for galvanising, and | 
required several baths. After extensive investigation 
and research under the author's direction, a simpler 
and more economical process, involving only a single | 
bath, has been evolved. The de-scaling solution is 
non-corrosive in its action and positive in the removal | 
of all scale and rust. 

The medium has a phosphoric-acid base which is | 
actively accelerated with the introduction of a suitable | 
wetting and bodying agent. The surface is thoroughly | 
cleaned from all rust or scale and is left with a thin film 
of phosphate of iron, inhibitory in its action and a most 
desirable and effective base for any type of protective 
or decorative coating. Exhaustive tests have proved 
that a surface de-scaled by this method furnishes direct | 
and better adhesion for any film applied, eliminating | 
any lifting of the applied film, and resulting in longer 
life of the structure and the reduction to a minimum | 
of corrosive influences. Plates, girders, angles, chan- 
nels, etc., of all types may be treated either before or 
after fabrication, and the process may also be applied | 
to fabricated structures such as steel pipes, roof 
trusses, window frames, etc. In order to obtain the 
full benefit of this process, however, it is desirable that 
the surface be painted with a suitable primer as soon 
as possible after treatment, as the inhibitory phosphate 
film is fragile. 


(To be continued.) 








DATA ON CAST IRON. 


Tue British Standards Institution has recently 
issued an interesting and useful publication bearing 
the reference number B.S. 991-1941 and entitled Data 
on Cast Iron. It has been prepared by a Technical 
Advisory Committee of the Iron and Steel Control, 
Ministry of Supply, in collaboration with such autho- 
rities as the British Cast Iron Research Association 
and the Technical Committee of the Institute of British 
Foundrymen, and is intended to serve as a guide to 
engineers, designers and others concerned with the 
use of cast iron and engineering products in the Service 
Departments, engineering institutions and industry. 
In a brief introductory note, Mr. J. J. Liewellin, 
Parliamentary Secretary, Ministry of War Transport, 
and Chairman, Materials Committee, Production 
Executive, states that the necessity for the little volume 
lies in the present heavy demands made upon the 
capacities of steel and iron foundries. This, he adds, 
makes it increasingly necessary to ‘use malleable cast | 
iron for castings which were previously made of steel, 
and to employ grey cast iron for castings which were | 
previously made both of steel and of malleable cast | 
iron. Owing to the developments which have taken 
place in recent years, it is now possible to obtain cast 
iron having properties vastly superior to the materials 
which were available a few years ago. 

The publication opens with a classification of the | 
cast irons available at the present time on the basis of 
the form in which the carbon occurs and the nature of | 
the matrix. Thus the materials are divided broadly 
into three classes, namely, pearlite grey cast izon, | 
including high-duty cast iron; special cast iron; and 
malleable cast iron. The grey cast irons, as used in | 
normal engineering practice, are considered in relation | 
to the British Standard Specifications Nos. 321 and 786. | 
Genera! information is given with regard to the various 
properties of grey cast iron other than those normally 
covered by these specifications. This is followed by | 
sections concerning the more recently developed | 
martensitic and austensitic cast irons, and, finally, 
by a section dealing with the malleable cast irons in 
relation to the two general British Standard Specifica- 
tions Nos. 309 and 310. Purchasers are requested to | 
use, as far as possible, these various specifications, when | 
ordering castings, rather than trade names, some of | 
which, it is stated, are not sufficiently specific to guaran- | 
tee any particular grade or quality of casting. Copies of | 
the publication may be obtained, price 5s. net, or 
5s. 5d., postage included, from the British Standards 
Institution, 28, Victoria-street, London, S.W.1. 








INSTITUTION OF MECHANICAL ENGINEERS.—The annual 
general meeting of.the Institution of Mechanical Engin- | 
eers will be held in the Institution buildings, Storey’s- 


gate, St. James’s Park, London, S.W.1, on Friday, | 
' 


February 20, at 2.30 p.m. 
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INSTITUTION ELECTIONS. 
INSTITUTION OF MECHANICAL ENGINEERS. 


Member.—John Douglas, Berkhamsted; Arthur 
Howell, Newcastle-upon-Tyne ; William Scott, Gates- 
head. 

Associate Member to Member.—Lt.-Col. Arthur 
Levesley, M.C., R.A.O.C., Sheffield; Philip Eric 
Millbourn, London ; Jack Vickerman Oldfield, Grimsby ; 
Dr.-Ing. Hartwig Orenstein, Glasgow ; Edward David 
Bacheler Russell, Greenhithe ; James Maitland Thom- 
son, Bolton. 


Associate Member.—William Thomas Andrews, Brom- 
ley-by-Bow, London, E.3; Frank William Charles 
Bayley, Hitchin; John Beaton, Surbiton, Surrey ; 
Thomas William Clifford, Leicester; Joseph Henry 
Constantine, Runcorn ; Lewis Henry Dawtrey, Coven- 
try; Henry James Lewis Dolan, Bulawayo, 8S. Rho- 
desia ; Captain Stanley John Driscall, M.B.E., R.A.0.C., 
North Harrow ; Cecil Herbert Elms, Rickmansworth ; 
Edgar William Thomas Frith, Enfield; Jagabandhu 
Ghosh, London, E.15; Thomas Harold Gillett, M.C., 
Shanghai; Robert Henderson, Motherwell; Clifford 
Charles Hitchen, Enfield ; Harry Hopper, Huddersfield; 
Lieut. Laurence Joseph Lambe, R.A.O.C., London, 
N.W.3; Edwin Lawrence, Cullompton, Devon; Ivor 
Lusty, B.Sc. (Eng.) (Lond.), Nottingham ; Alexander 
MacKay, London, N.W.10; Robert Miesegaes, Hayes, 
Middx.; Major Charles Frankland Moore, Royal 
Signals, Chesham Bois, Bucks; Harold Raymond 
Morgan, London, S.W.1; Albert Henry Newman, 
Robert Rowatt, Newton, Lanarkshire ; 
Allan Gordon Roxburgh, Cardiff; Charles Smith, 
Smethwick ; Leonard Clement Southcott, B.Sc. (Eng.) 
(Lond.), Altrincham ; Conrad Holmes Swift, Halifax ; 
Francis Goodall Symon, Reading ; John Henry Tindall, 
Hounslow ; Frank Wood, Oldham. 


Associate to Associate Member.—John Stoddart, 
Edinburgh. 
Graduate to Associate Member.—Captain Harry 


Austin, R.A.O.C., London ; Frederick Thomas Barwell, 
Ph.D., B.Sc. (Eng.) (Lond.), Wh.Se., Teddington ; 
John Greaves Beastall, B.Sc. (Eng.) (Lond.), Man- 
chester ; Captain Robert John Ball Bonney, R.A.O.C., 
Hong Kong ; John Alexander Brockie, Newcastle-upon- 
Tyne ; Leslie George Cobley, Newport ; Clifford Crook, 
London ; William Crosby, Beeston ;, Robert Alexander 
Currie, Glasgow ; Norman Arthur Endacott, Bristol ; 
Captain Sidney Frederick Gauron, R.A.O.C., Manches- 
ter; Tom Glasgow, London; Leonard William Gur- 
nett, London; William Arthur Henwood Harvey, 
M.A. (Cantab.), Ipswich; Charles McLachlan Horne, 
Paisley ; John Imrie, M.Eng. (Sheff.), Birmingham ; 


Norman Laine, Darlington; David Keith Lucas, 
Rochester ; Charles James Martin, Dartford; Patrick 
Verdun Neary, Ashford; William Arthur Owen, 


Leeds ; Captain Kenneth Potter, R.A.O.C., Ulcombe, 
Kent ; George Brian Read, B.Sc. (Eng) (Lond.), 
Glasgow ; Jack William Simpson, Tonbridge ; George 
Duncan Toogood, Derby ; Harold Hardman Tunstall, 
Newton-le-Willows ; Fred Sparks Whitfield, Widnes ; 
John Ames Williams, B.Sc. (Eng.) (Lond.), London. 


INSTITUTE OF MARINE ENGINEERS. 
Member.—T. T. Brandreth, Weybridge; F. C. 
Lloyd, Shrewsbury ; G. McAllister, Glasgow; W. A. 
Nevin, Liverpool; W. Nithsdale, Glasgow; J. B. 
Sankey, Bickley, Kent; R. L. Scott, Midlothian ; 
E. Stephenson, Sunderland ; W. L. Stevenson, Singa- 


| pore. 


Associate to Member.—J. Guthrie, Barry ; C. Lawrie, 
Cheam, Surrey ; C. J. Parnaby, Loughborough. 

Associate Member.—G. H. Crosby, Sunderland ; 
D. Rebbeck, M.A., Belfast. 
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PERSONAL. 


Mr. O. W. CROMWELL, staff assistant to the General 
Manager, Southern Railway, has been appointed chief 
officer for labour and establishment. Mr. H. A. SHorr, 
M.C., is to be Docks and Marine Manager, Southampton 
during the absence of Mr. R. P. BrIppLe, whose services 
have been loaned to the Government. Mr. F. J. WYMEK 
assistant Continental superintendent, has 
assistant (planning) to the General Manager. 

Mr. H. H. R. Drossi, M.I.Mar.E., has been elected a 
director of Messrs. W. B. Dick and Company, Limited, 
26, Grosvenor-gardens, London, 8.W.1. 


been mack 


The membership of the Rubber Control Board, Minis 
try of Supply, has now been completed. “As stated on 
page 8, ante, Sin GEORGE BEHARRELL is chairman and 
other members of the Board are Sin WALROND SINCLAIR 


and Messrs. W. G. Essex and R. S&S. THOMPSON. Thx 
newly-appointed members are Mr. L. W. Farrow, 
deputy chairman, and Messrs. J. F. MILNE and J 
BENNETT. 

Mr. Grorce Isaacs, M.P., is to succeed Mr. R 


FLETCHER, one of the new peers, as Parliamentary Privat« 
Secretary to the First Lord of the Admiralty. 

COLONEL J. C. DALTON has resigned his membership 
of the London and Home Counties Joint Electricity 
Authority, on his recent appointment as Fuel and Power 
Controller, London and South-Eastern Region. 

Sir JAMES MILNe, General Manager, Great Western 
Railway, has been elected chairman of the General 
Managers’ Conference, for the fourth year in succession. 

Mr. R. L. Swan, previously an officer of the Advisory 
Service on Welding at the Ministry of Supply, has been 
placed in charge of the welding engineering staff of 
Messrs. Lincoln Electric Company, Limited, Welwyn 
Garden City, Herts. 

Mr. FRANCIS FRASER, who has been secretary of Messrs 
The British Thomson-Houston Company, Limited, Rugby. 
for over 40 years, and who; was made a director of 
the company in July, 1914, retired on December 31. 
1941. He was also a director of Messrs. Ferguson, Pailin 
Limited, Higher Openshaw, Manchester, and of Messrs 
Albert Frost and Sons, Limited, Warwick-street, Rugby 

Mr. L. G. COLEPEPER has been to the 
position of blast-furnace manager to the African Metals 
Corporation, Newcastle, Natal, South Africa. 

Mr. 8. Lixroor is now a senior technical assistant on 
the Regional Development Staff of the Ministry of 
Supply. He is employed as chemical engineer on factory 
problems in ordnance works. 

Mr. VERNON Proctor, O.B.E., has 
Regional Controller for the Ministry of Supply, for the 
East and West Ridings of Yorkshire, in succession to 
Mr. J. K. ANDERSON. Mr. Proctor’s Sheffield office is 
at Fargate House and his Leeds office at Pearl Chambers. 


promoted 


been appointed 


Mr. Joun Rosswick has been made Assistant Director 
of Public Relations, Ministry of War Transport, Berkeley - 
square House, Berkeley-square, London, W.1. 








NOTES FROM THE SOUTH-WEST. 


CaRDIFF, Wednesday. 

\ firm tone continued to rule 
in the Welsh steam-coal trade during the past week. 
There was demand from both 
overseas users but supplies, with the exception of the 
inferior low-volatile descriptions, which met with littk 
support from home industrial users, were limited. These 
sorts were practically the only coals available for ship- 
ment. There was a steady demand for the best large 
descriptions, supplies of which, however, were not easy 
to negotiate for delivery for some time ahead. There 
was also a good demand for the sized classes and the dry 
varieties were particularly well provided with 
future business and were very firm. The strongest 
section of the market, was afforded by the high-volatile 
small sorts which were in strong demand but were very 
scarce. Dry steam smalls, on the other hand, were 
usually plentiful and were dull. 

The Iron and Steel Trade.—Busy conditions ruled in 
the iron and steel and allied trades of South Wales and 
Monmouthshire last week. There was a good demand 
for tin-plates from home users and the current outputs 
were steadily absorbed. Galvanised sheets were active 
and works in other branches were engaged almost to full 
capacity in fulfilling standing orders. 


The Welsh Coal Trade. 


a sustained home and 








TIN-PLATE INDUSTRY IN THE UNITED STaTES.—We 
read in the monthly journal Tin that steps have been 
taken, in the United States tin-plate industry, to reduce 
the consumption of tin by decreasing the thickness of 
the coating from 1-5 Ib. to 1-34 Ib. per basis box. This 
has been done at the suggestion of the Government and 
it is stated that for many canning purposes the thinner 
coating is satisfactory if the sheets are not kept too long. 
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NOTES FROM SUUTH YORKSHIRE. 


Wednesday. 


SHEFFIELD, 
Production is now in full swing in all! 
The raw 


lron and Steel. 
branches of the steel and engineering trades. 


and semi-finished steel branches are accounting for larger | 


production, and are operating more furnaces. The 
lemand for pig iron, hematites, and steel-making alloys 
also increasing and inquiries show that supplies of 
these materiais are satisfactory. The scrap position 
vives no cause for anxiety, despite the fact that consump- 
tion is exceptionally heavy. The flow of orders in the 
heavy -machinery and engineering branches 
sustained. Railway rolling stock is a progressive section, 
and business in wheels, axles, springs, and tyres has 
shown a steady rise during the past six months. Over- 
seas business is very restricted, and difficulty continues 
be experienced in getting the necessary licences. 
sheffield works are supplying a heavy tonnage of forgings 
and castings to the shipyards, and shipyard tools are also 
u strong demand. Active conditions obtain in connec- 
with the production of mining plant, quarrying 
quipment, 


ire 


is 


to 


tion 


well | 


ENGINEERING. 


“NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
General Situation.—The aggregate tonnage output of 
iron and steel is likely to be increased further so that it 
| will meet all needs of national importance during the 
| first quarter of the year, but there is still no prospect of 


much tonnage being available for ordinary industrial | 


| requirements. 
|} are in ample supply and producers of several finished 
commodities have considerable stocks. 

Cleveland Iron Trade.—-The make of Cleveland pig 
| continues to be intermittent and light and there is no 
| prospect of an appreciable increase in output, but as 





| other producing areas, the shortage of local brands is of 
| little consequence. Conditions at the foundries vary, 
but, on the whole, are improving and increasing quan- 
| tities of pig are passing into consumption notwith- 
| standing the large use of scrap. Midland iron is cover- 
ing most of the requirements of North-East Coast 





concrete-mixing machines, and excavators. | rounders. The official market values of Cleveland pig | 


Electrical plant is in request, and large quantities of | remain at the equivalent of No. 3 quality at 128s. de- | 


-pecial steels are leaving this area for various parts of 
country. The tool-making branches report further 
among the lines in demand 
machine tools, twist drills, 
hacksews and blades, etc. 

South Yorkshire Coal Trade.—-The outputs from the 
collieries in this area have normal following the 
holiday stoppages. Industrial coal is in strong demand, | 
and stocks are steadily accumulating at steelworks and 
ironworks ; the railways have large stocks of locomotive 
fuel. Smalls and slacks are moving freely. The house- 
coal market has become more active ; 

ustomers are taking larger supplies. 
furnace cokes are steady. 


the 
progress, 
files, 


small tools, reamers, 


become 


Foundry and 








NOTES FROM THE NORTH. 


GLASGOW, 
After the 


Wednesday. 
Scottish Steel Trade. 


tnited to a long week-end, work was resumed on Monday | 


being engineers’ | 


South of England | 


| 


livered to buyers in the Middlesbrough district. 





Nearly all raw and semi-finished products 


| 





NOTICES OF MEETINGS. 


It is requested that enatientinn for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-day. 
2.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. Extra 
General Meeting, in conjunction with the Steam Group. 
“The Utilisation of Wood Refuse for Steam Raising,”’ by 
Mr. R. B. Gillham. North-Western Graduates’ Section : 


| Saturday, January 10, 1.30 p.m., Engineers’ Club, Man- 
| chester. 


Luncheon Meeting. Address by Professor G. E. 


Scholes. North-Eastern Branch: Monday, January 12, 


| 6 p.m., Mining Institute, Newcastle-upon-Tyne. Thomas 
plentiful supplies of foundry iron are obtainable from | 


Basic Iron.—The fixed nominal figure for basic iron | gy;ppurmpERs.—To- -night, 
| remains at 120s. 6d. Makers are still unable to provide | | Newcastle-upon-Tyne. 


Hawksley Lecture: ‘‘ A Century of Tunnelling,” by Mr. 
W. T. Halcrow. Midland Branch: Thursday, Janu- 
ary 15, 1 p.m., Queen’s Hotel, Birmingham. Luncheon 
and Annual Meeting. ‘‘ Engineering Problems in the 
Manufacture of Pharmaceutical Products,”’ by Mr. E. R. 


Withell. North-Western Branch: Saturday, January 17. 
| 2.30 p.m., Engineers’ Club, Manchester. Mr. W. A. 
Stanier’s Presidential Address, ‘“‘ The Position of the 


Locomotive in Mechanical Engineering.” 

NoORTH-East COAST INSTITUTION OF ENGINEBRS AND 
6 p.m., Mining Institute, 
“ Training of Craftsmen for the 


| parcels for the market, but they are maintaining outputs | Engineering Industry,” by Principal F. H. Reid. Student 


at a sufficiently high level to cover fully the heavy 


| requirements of their steel-producing departments, and to | 


permit small additions to the tonnage stored. 
Hematite.—Restriction of hematite consumptjon 


supplies are most needed, but the extending use of sub- 
stitutes is steadily improving the situation. 


| 


s _ 18 | land Students’ Section : 
| still necessary to ensure continuity of deliveries where | Hotel Metropole, Leeds. 


Section : Wednesday, January 14, 6.45 p.m., Bolbec Hall. 

Newcastle. ‘‘ Ocean-Going Tugs,”’ by Mr. J. Balfour. 
INSTITUTION OF ELECTRICAL ENGINEERS.— North Mid- 

Saturday, January 10, 2.30 p.m.., 
Address: “‘ Transformers,” by 


Mr. F. Gurney. Meter and Instrument Section : Wednes- 


The con- | day, January 14, 5 p.m., Savoy-place, Victoria-embank- 
sumption of refined iron and suitable qualities of steel | ment, 


scrap instead of hematite is increasing. The stabilised | | Section. 


W.C.2. Joint Meeting with the Transmission 
“‘ The Management of Protective Gear on Power 


| quotations for hematite are based on No. 1 description at | | Supply Systems,” by Messrs. W. Casson and F. H. Birch. 


138s. 6d. delivered to North of England customers. 
Foreign Ore.—Supplies of most qualities of foreign ore 
are satisfactory, but the imports of descriptions required 
| for hematite production are barely sufficient to meet the 


New-Year holidays, | demand. 


Blast-Furnace Coke.—Transactions in Durham blast- | 


| Savoy-place, 


| Installations Section: Thursday, January 15, 5 p.m., 
Victoria-embankment, W.C.2. * Some 
Problems in the Application of Electric Heating to Resi- 
dential and Commercial Premises,” by Mr. W. Gilchrist. 
INSTITUTION OF PRODUCTION ENGINEERS.—London 
| Graduate Section: Saturday, January 10, 3 p.m., The 


f this week, but in one or two cases only a partial | furnace coke are few, but prices are firm at the level of Institution of Mechanical Engineers, Storey’s-gate, St. 
| good medium qualities at 36s. 9d. f.o.r. 


further 
large 


resumption was possible because 
essential. Steelmakers 
work on hand and there 
~hip and boiler plates. 

special and alloy steels 
required for Government 
s not very active at the 


repairs, etc., 
were have a volume 
There is a strong demand for 
of which a large tonnage 
purposes. 
moment but there is a steady 
demand for sections for the shipyards. Makers of black 
and galvanised have numerous orders in hand 
and are likely to be fully employed for some time to come. 


sheets 


of | 


is | 
Structural material | 


Manufactured Iron and Steel.- 


Stocks of semies and 
are expected to/| 


less effect than was anticipated. 
steady deliveries of local products 
satisfy 


| time and producers of finished commodities expect to 


} 


Prices are steady and are as follows :—Boiler plates, | 
i7l. 12s. 6d. per ton; ship plates, 161. 3s. per ton: 
-ections, 151. 8s. per ton ; medium plates, | in. and thicker, 
rolled in sheet mills, 211. 15s. per ton; black-steel sheets, 
No. 24 gauge, 221. 15s. per ton; and galvanised corru- 
gated sheets, No. 24 gauge, 26]. 2s. 6d. per ton, all for 
home delivery. | 

Malleable-Iron Trade.—There is a fair activity in the 
West of Scotland malleable-iron trade but there is some 
shortage of wrought-iron scrap. Endeavours are being 


nade to increase collections, and by the recent Order in 


Council it is anticipated that the present shortage will be | 


in the 
steel 
are a 


overcome 
rollers of 
bookings 
started. 

The following are the 


near 
bars 
little 


future. The position of the re- 
not changed materially but 
better for the period just 


has 
new 


current quotations : 


15/. 128. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton: 
No. 4 bars, 131. 17s. 6d. per ton; and re-rolled steel bars. 
171. 158. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—-The pig-iron trade of 


Scotland is still busy and during the past year the blast 
furnaces have been operating at full capacity. Owing to 
the heavy requirements of the steel trade for hematite 
and basic iron every ton produced has been quickly 


cleared, and the furnaces were kept in commission during | the normal clearance arrangements yield for sale nearly | 


last week-end, while other works were on holiday, to 
augment supplies. Foundry grades of iron have not 
been so active but a fair business has been going through. 
To-day’s market quotations are as follows :—Hematite. 


6l. 188. 6d. per ton, basic iron, 61. 0s. 6d. per ton, 
delivered at the steel works; foundry iron, No. 1. 
61. 58. 6d. per ton, and No. 3, 61. 3s. per ton, both on 


trucks at makers’ yards. 








THE BLAsST-FURNACE CHARGE. Writing in the 
American journal, Blast Furnace and Steel Plant, Mr. 
C. C. Furnas states that, for American conditions, 


| the Iron and Steel Engineer. 
Stocks of semies now in hand are considerable. | 
Crown bars, | 


| 


} 


| 





be able to meet most essential requirements as deliveries 
become due. The finishing mills are very busy, but 
producers of light iron would welcome orders and 
structural-steel manufacturers could undertake more 
work than they have on hand. Sheet makers, however. 
have large contracts to complete, plate mills are operat- 
ing at full capacity and makers of special alloy steels are 


~The reduced imports of | Works Organisation,” 
is no lack of specifications for | semi-finished and finished iron and steel are having much 


the needs of the re-rollers for a considerable | 


working hard to supply the large and increasing demand. | 


scrap have 
place further 


and steel 
seeking to 


of 
but 


iron 
are 


Scrap.—Consumers 
bought extensively, 
substantial orders 








Brief particulars 
now 


ORE-SINTERING PLANT. 
are given of a very large iron-ore sintering plant, 
under construction in the United States, in an article by 
Mr. E. W. Shallock which appeared in a recent issue of 
The installation is designed 
to produce 4,000 tons of sintered ore a day ; the aggregate 
length of the belt conveyors will be approximately 
7,500 ft., and a total of 6,500 h.p. will be required to 
operate the entire installation and the ore-crushing plant 
attached to it. 


A LARGE 


SALVAGE OF PAPER AND SCRAP ON THE G.W.R.— 
The quantity of waste paper collected on the Great 
Western Railway system is ordinarily upwards of 900 tons 
ayear. Other salvage includes old manilia rope, of which 


100 tons per annum ; old tarpaulin strips and pieces, of 
which from 20 tons to 30 tons are disposed of annually ; 
old wire, of which an average of 50 tons are collected | 
|a year; and scrap leather amounting to between 10 and | 


both | 20 tons per annum. 


CLOTHING COUPONS FOR EMPLOYEES IN IRON AND 
STEEL INDUSTRY.—An award of supplementary clothing 


| coupons to certain employees in the iron and steel*indus- 


| try was announced recently by the Board of Trade. 


the | 


optimum lump sizes of the materials constituting the | 


charge of a blast furnace are as follows: ore } in. to 1 in., 
limestone 1 in. to 3 in., and coke 2 in. to 4 in. 


These coupons will be issued to employers for distribution 
to their employees, and the latter must not apply for 
them except through their employers. Employers in the 
iron and steel industry should get into touch with the 


nearest local office of the Ministry of Labour and National 


He adds | 


Service as soon as possible and, in any case, not later than 


that these materials should be charged in such a manner | January 14, where full particulars of the method of 
as to prevent, as far as possible, the segregation of | distributing the supplementary coupons to the employees 
different sizes within the furnace. 





' eligible for them will be available. 


| 
j 


| gate, 





| Burlington House, Piccadilly, 


Lecture: ‘“‘ Building up a Small 
by Mr. A. T. Coote. 

STOKE-ON-TRENT ASSOCIATION OF ENGINEERS.—Satur- 
day, January 10, 6 p.m., at Messrs. Robert Hyde and Son, 
Limited, Stoke-on-Trent. Discussion on ‘‘ Arc Welding.”’ 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, January 11, 2.30 p.m., 12, 
Hobart-place, Westminster, S.W.1. ** Applications of 
Photography in Engineering,”’ by Mr. B. Eyden. 

INSTITUTE OF ESTIMATORS—PLANNING AND TIME 
Stupy ENGINEERS.—Sunday, January 11, 2.30 p.m., 
Waldorf Hotel, Aldwych, W.C.2. Discussion on “ Esti- 
mating, Planning and Time Study.” 

INSTITUTION OF CHEMICAL ENGINEERS.—Monday, 
January 12, 2.30 p.m., The Geological Society’s Rooms, 
W.1. Joint Meeting with 
the Chemical Engineering Group of THE SOCIETY OF 
CHEMICAL INDUSTRY. * Evaporation of Liquids in Air 
Currents,”’ by Dr. 8. H. Wade. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 
13, 2 p.m., Great George-street, Westminster, 5.W.1. 
James Forrest Lecture: “ Psychology as Applied to 
Engineering,” by Dr. C. 8S. Myers. 

INSTITUTION OF ENGINEERS 
ScOTLAND.—Tuesday, January 
bank-crescent, Glasgow, C.2. ‘Hydraulic Automotive 
Apparatus for Ships,”’ by Mr. E. Bruce Ball, Junr. 

INSTITUTE OF TRANSPORT.—Wednesday, January 14. 
1 p.m., Connaught Rooms, Great Queen-street, W.C.2. 
Luncheon. Address by Air Vice-Marshal Sir Philip Game. 

RoyaL Society OF ARTS.—Wednesday, January 14, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. “* Mate- 

rials, Old and New,” by Dr. E. F. Armstrong. 

NEWCOMEN Socrety.—-Wednesday. January 14, 2.30 
p-m., The Institution of Mechanical Engineers, Storey’s- 
St. James’s Park, S.W.1. (i) Presidential Address : 
* What’s Past is Prologue,’ by Colonel C. E. Davies. 
| (ii) “* The Normands of Havre, Shipbuilders and Engin- 
eers,”” by Eng.-Capt. E. C. Smith. (iii) “‘ The Evolution 
| of Rider Planes for Aircraft,”’ by Dr. A. P. Thurston. 

FcEL LUNCHEON CLUB.—Thursday, January 15, 
12.40 p.m., Connaught Rooms, Great Queen-street, 
W.C.2. Luncheon. Address: ** Fuel Conservation in the 
Steel Industry,” by Mr. E. C. Evans. 

INSTITUTION OF MINING AND METALLURGY.—Thurs- 
day, January 15, 2.30 p.m., The Geological Society’s 
Rooms, Burlington House, W.1. ‘‘ Methods of Breaking 
and Handling Ore on East Geduld,”” by Messrs. A. 
S. Knight, F. L. Van Eyssen and E. P. Edwards. 

JUNIOR INSTITUTION OF ENGINEERS.—Saturday, Janu- 


James’s Park, S.W.1. 


AND SHIPBUILDERS IN 
13, 6.30 p.m., 39, Elm- 


ary 17, 2.30 p.m., 39, Victoria-street, S.W.1. “‘ British 
Aviation: Its History and Development,’”” by Mr. 
W. T. Dunn. 








MESSRS 


ECCENTRIC-OPERATED HEADING 
PRESSES. 


A TYPICAL example of a heading 
one of a series manufactured by Messrs. Taylor and 
Challen, Limited, Birmingham, is illustrated on 
this page. The description, however, is of a more 
general nature than one applying specifically to this 
particular machine. The presses are capable of exert- 
ing heading pressures up to 2,000 tons when the press 
slide is closing the dies at the bottom of the stroke 
To withstand such heavy pressures, the main frame 
consists of forged steel side members cross-connected at 
the bottom by a dovetailed bed, also of forged steel. 
The frame is supported by a pair of heavily-ribbed 
castings, two substantial cross-bolts passing through 
these castings, the side members of the frame and the 
bedplate. These bolts are shrunk into place 

The drive is by motor through V-ropes the normal 
arrangement being to mount the motor on a hinged 
bracket to provide the necessary belt-tensioning. 
Transmission from the driven shaft is through a plate 
friction clutch and automatic brake. The clutch has 


press, which is 


alternating steel and phosphor-bronze plates and 
oil bath lubrication. The clutch shaft carries a steel 
flywheel with an outer bearing as seen in Fig | 
All the bearings are of the roller or ball type. 


Transmission is by a train of gears to a pair of large 
spurwheels, of forged steel, which are keyed one on 
each side of the eccentric replacing the more usual 
crankshaft. The eccentric is a single steel forging and 


rotates, with bronze bushes, on a stationary cross-shaft 
spanning the gap between the side frames and keyed 
The connecting rod between the 
idjustable in length, thi, 


and bolted to them. 


eccentric and the slide is 
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adjustment being effected by three screws which are 
geared so that they can be turned simultaneously. 
The slide, of forged steel, is guided in long V ways, 
which are adjustable for fine setting and to take up 
any wear which may occur from prolonged use. The 
area of the ways is kept ample so that there is no need 
to guided tools in order to obtain 
accurately headed work. A device is fitted to the slide 
to facilitate fixing and removal of the top dies. The 
press is controlled by a small conveniently-placed lever 
which requires only light hand pressure. When this 
lever is actuated, the press makes complete 
stroke and stops automatically at the top of the stroke. 
Continuous running is obtainable by the manipulation 
of a second small lever. There are emergency control 
levers, by means of which the operator is able to stop 
the motion of the slide immediately at any part of the 


use sub-press 


one 


stroke. When tool setting, these levers are used for 
‘inching.”” These controls are seen on the right in 
Fig. 2. Typical data for one of these presses are 
as follows: Overall height, 17 ft. 6 in., floor space 


occupied, 8 ft. 4 in. by 8 ft. 6 in., width between side 
frames, 3 ft., depth of bed from front to back, 3 ft. 2 in., 
net weight, 55 tons. For this press a 50-h.p. motor 
running at 975 r.p.m. is usually provided. 

The die mechanism varies with the type of work 
When heading a large brass case it is necessary 
of the inside anvil, or pommel, 


done. 
to adjust the height 


which supports the inner top surface of the case, 
without altering the height of the bottom die. This 
is effected by a screwed thrust block fitted on the 


under side of the press bed and carrying the anvil, the 
gear for turning the screw enabling the height of the 
anvil to be adjusted within fine limits. 
extracting gear is provided for lifting the headed case 





Automatic | 





out of the die. This gear lifts the case, immediately 
the slide starts to move upwards, to a height sufficient 
to enable the operator to remove it. The inside anvil 
then drops automatically so that a new be 
placed in the die while the slide is completing the 
upward stroke. This arrangement enables the press to 
be run continuously. The single working as 
employed on the press ensures concentricity of the 
head of the case with its body, and that the thick 
ness of metal in the head is uniform. It is claimed 
that the results obtained by the method are more 
satisfactory than those from the use of multiple dies 
mounted on a turntable, in spite of the fact that 
the stroke of the single die machine is somewhat 
longer than that of the multiple-die machine. 

Presses of similar construction are made an 
automatic slide feed for indenting operations. The 
slide-feed table carries the lower tool and a shorter 
stroke is practicable. The bottom extractor of 
course, unnecessary with the slide-feed, but a cam- 
operated extractor is embodied in the table and ejects 
the work at an early period of the up-stroke of the slide. 
A modification of the design of the indenting press 
consists of the adoption of a turntable feed though 
this is used with a single die and not with multiple dies. 
The turntable with this arrangement acts only as 
a carrier plate. There are ten stations on the turn- 
table, which is arranged so as to give a quick feeding 
period and a long “ dwelling” Since the die 
is situated below the turntable an automatic bottom 
extractor returns the case to the die after the indenting 
operation. Correct registration of the turntable is 
provided, with the addition of a safety device which 
trips the clutch of the press drive and so brings the slide 
to rest should the turntable fail to register. 


case can 


die-set 


with 


18, 


one. 























JAN. 9, 1942. 
ENGINEE RING. 


Offices for Publication and Advertisements 
35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our 
the fact that the above is the address of our 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 

Te_eoraruic \ “ ENGINEERING,” LESQUARE 

ADDRESS LONDON. 

Te_erHone Nu usen—TEMPLE BAR 3663 (2 nae 


SUBSCRIPTIONS, ‘HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, | 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 





For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies #3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies 3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


sr — - — 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but cannot be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS, 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands by 
Saturday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 





All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from 18 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 
Number of the _ Editorial 
Department is Hayes 1730 
and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are | 
open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 








and for retail sales. 





e~ | The “ 


| always 
| They like to have the facts of their country, their 


| form. 


| effort beyond anything yet recorded in history. 
some directions, the full programme may not be 


ENGINEERING. 


CONTENTS. 
PAGE 


Long-Distance Power Transmission by Alternating 
Current (/llus.) 

Soo ” Bridge Collapse (Jilus.) 

Literature.—A Primer of Time Study. 
Operator’s Manual 





The Lathe 


The Behaviour of Ships 24 
|Small-Part Rapid Dynamic-Balancing Machine 
(Illus.) 25 


| Corrosion and Protection of Structural Steel 
| Data on Cast Iron 


| Institution Elections 28 
Books Received 28 
Personal 28 
| Notes from the South-West 28 
| Notes from South Yorkshire 29 
Notes from the North 29 
Notes from Cleveland and the Northern Counties 29 
Notices of Meetings 29 
Eccentric-Operated Heading Presses (/llus.) 30 
The Engineering of Production 31 
Rationalisation in the Colliery 32 
Notes 33 
Letters to the Editor.—The Industrial History of 

Russia. Maudslay, Sons and Field 34 
Obituary.—Mr. John Catto. Mr. H. Blundell. Mr. 

H. Butler, M.B.E., J.P. 34 
Stereoscopic Television in Colour 35 
Labour Notes 35 
Balancing of Locomotive Reciprocating Parts 

(Illus.) 36 
Salvage and Repair of Motor-Vehicle Parts 39 
** ENGINEERING ” Patent Record (/ilus.) 40 


ENGINEERING 


FRIDAY, JANUARY 9, 1942. 





Vout. 153. No. 3965. 


THE ENGINEERING OF 
PRODUCTION. 


THE colossal programme of war production which 
President Roosevelt outlined in his speech to Con- 
gress on Tuesday must have sounded as ominous to 
many interested listeners in the Axis countries as 
it was heartening to the rest of the world. Sixty 


thousand aircraft in the present year and 125,000 | 


in the next; 45,000 tanks in 1942, and 75,000 in 
1943; 20,000 anti-aircraft guns to offset any 
temporary superiority that the Axis may enjoy in 
bombers, and another 35,000 to follow ; 8,000,000 
deadweight tons of shipping before the year is out, 
and 10,000,000 tons in the next twelve months; 


these are round figures, and there is no doubt that | 


Dr. Goebbels and his henchmen will try to scoff 
at their soul-satisfying roundness—but they are 


not based on mere guesswork. The President has | 


had to proceed very delicately in preparing for the 
crisis that he foresaw so much better than many 
of his countrymen, but he did make a great deal of 
progress in surveying the resources that would be 
available when that crisis arrived; and there is 
no reason to suppose that the figures which he gave 
were not supported by more detailed figures of 
industrial capacity, collected and collated in readi- 


|ness by the Office of Production Management— 


the O.P.M., as it is more familiarly known on the 
other side of the Atlantic—and the various statistical 
organisations to which American industry and 
government are much inclined. In this respect, 
and perhaps in this alone, the people of the United 
States have even more in common with those of 
Germany than with the British nation: they have 
an abiding interest in figures. 


business activities, their domestic affairs, and almost 
anything else that is amenable to such treatment, 
presented to them in neatly-tabulated statistical 
Now what has appeared to many British 
minds to be merely a curious idiosyncracy promises 
to develop into a genuine asset, for it has undoubt- 
edly facilitated the groundwork of a productive 
In 








31 


achieved ; in others, it is eam likely to be 
exceeded ; but, in any case, unforeseen obstacles 
and bottlenecks notwithstanding, the American aim 
and claim to be the “arsenal of Democracy” is 
likely to be fully justified by the results. 

That the co-ordination of American war industry 
should be in the hands of a directorate styled the 
“ Office of Production Management ” is significant 
of much; and that American industry should now 
be so closely linked with that of Britain and the 
British Empire, and so wholeheartedly devoted to 
| the cause that is now absorbing the entire productive 
capacity of this country signifies still more, not 
only during the war, but also for the period that 
will immediately follow it. In this, there is no 
comparison between this war and the last. President 
Roosevelt declared, in the course of the same 
address to Congress, the determination of the Allies 
that the present war shall not be followed by the 
confusion and hardships that the previous struggle 
left in its wake: but in truth, the conditions are 
likely to be very different, if only for the reason 
that the shortages of necessary commodities and 
manufactures, that were then suffered by Britain 
and the rest of Europe, will now be experienced by 
America also. After the last war, the urgent needs 
of Europe for many varieties of goods which lend 
themselves to quantity production—motor cars and 


; | electrical goods, for example—were met by large 


imports from the United States; but this time 
there will have accumulated such a vast home 
| demand that this source cannot be relied upon for 


~ |immediate relief, and the warring nations of Europe 


will probably have to depend more upon their own 
industries. In practice, this is likely to mean British 
industry in the first place ; Russia will have enor- 
|/mous home needs to meet, and so will Germany, 
in addition to any demands that may be included 
in the peace terms for the restoration of Poland and 
| other despoiled countries. 

All the indications are, therefore, that production 
is likely to be more important than the more detailed 
refinement of design for some years after the war ; 
and that, in such branches of manufacture as are 
'unable to switch over quickly to the production 
| of types that had been standardised before the war, 

and which may be still suitable, new designs will 
| have to be based on the requirements dictated by 
‘the conditions of production rather than on the 
|attainment of superlative performance or finish. 
| Least of all will it be necessary to devise new designs 
which differ from the old mainly in non-essentials, 
intended to catch the eye and sway the decision of 
|the consumer towards one make or another of 
'articles which are substantially of equal utility. 
| The only effective “ selling points,” for a long time, 
‘are likely to be price and quick delivery; with 
dependability and ready availability of spare parts 
as a possible supporting argument, though these 
'can hardly be equally effective during the first year 
| or two after the war. 

The trend of technical training in engineering, 
for many years past, has been towards design 
rather than production; a trend which is not 
difficult to justify, since efficient production depends 
in the first place on sound design. Where quantity 
is a prime essential, however, it is very necessary 
that the designer should be more intimately ac- 
quainted with the latest production practice than 
it is in the case of the high-class jobbing work which, 
before the war, formed so large a part of the British 
engineering output. To say this is not to under- 
value the work of the designer; it is merely to 
emphasise that the needs of production in quantity 
make demands upon him that are different and more 
extensive than those which have been principally 
operative in British engineering since its inception, 
at least, until the outbreak of the last war. The 
subsequent growth of the motor-car industry, and 
of radio and other branches of electrical manu- 
facture, in particular, developed peace-time quantity 
production in this country, though never to the 
extent that has obtained for many years in the 
United States. Present conditions have forced 
this growth beyond anything previously attained. 

It seems desirable, therefore, that the engineering 
of production should be more closely studied in the 





future than it has been in the past, and that it 
should not be regarded merely as one of the subjects 
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that a man can be left to “ pick up,” as and when 
he is inclined or has the opportunity, after his 
basic engineering training has been accomplished. 
It is equally important, of course, that those who 
make production their life’s work should not be left 
pick up the engineering knowledge, that 
modern production requires, by similar haphazard 
methods. Presumably, it is to guard against this 
possibility that the production men of the future 
may incline to concentrate unduly on the charts- 
and-figures side of their occupation, to the com- | 
parative neglect of its engineering basis, that the 
new National Certificate in Production Engineering 
has been made a Higher Certificate. 

There are several features of the scheme for the 
new Certificates which deserve special mention ; 
especially, perhaps, the general principle laid down 
by the Joint Committee of the Institutions of 
Mechanical Engineers and Production Engineers 
and the Board of Education, who were responsible 
for the syllabus, that the courses of training shall 
not pay too much regard to the associate-member- 
ship examinations of the two institutions concerned. 
It is recommended, too, that subjects such as are 
contained in the administration and managerial 
group, “which require experience and a more 
mature mind for their comprehension,”’ should be 
deferred to a “post Higher-National Certificate 
stage.”’ On the question of the ranking of this produc- 
tion-engineering qualification with others, carrying 
exemption from the associate-membership examina- 
tions of the two institutions, it is suggested that 
further consideration might be given to this if the 
new courses are “ educationally sound, and accept- 
able to Industry.” 

In the preparation of the courses, technical 
colleges are advised, certain subjects are regarded 
as essential. These include the workshop processing 
and fabrication of engineering materials, and the 
study of machine tools; the relative costs of 
alternative materials and processes; the physical 
properties of engineering materials (including some 
study of metallurgy and heat treatment); the 
science of fine measurement, as the basis of inter- 
changeability and of production ; the principles of 
construction of gauges, jigs and fixtures ; and those 
parts of the theory of machines and the strength of 
materials which have a direct bearing on workshop 
operation. The course is expected to cover two 
years in the majority of cases, the first year being 
devoted to the subjects that all production engineers 
should study, and the second, to the more advanced 
and specialised subjects, from which a selection can 
be made. Ina typical course, the first-year subjects 
might be the strength and properties of materials, 
and metallurgy ; the theory of machines, and jig 
and tool design ; and machine tools, and metrology. 
This is not a compulsory or exclusive arrangement, 
as local requirements and facilities may indicate the 
advisability of some modification; but it may be | 
regarded as a typical selection which lends itself to 
grouping into sections as shown, each of which would 
occupy one evening. In the second year, an appro- 
priate selection would be made from such subjects 
as jig and tool design, machine tools, metrology, 
metallurgy, press and sheet-metal work, welding, 
the technology of plastics, press work in plastics, 
hot stamping and forging, and foundry processes. 

It will be seen, therefore, that the proposed courses 
should be free from any objections on the ground 
that they will turn out men who are only incidentally 
and superficially engineers. Perusal of the detail 
draft syllabus suggests, rather, that the student who 
works conscientiously through the course, and 
secures the new Certificate, will have a knowledge of 
practical engineering that will compare quite favour- 
ably with that of the man who has concentrated 
on the theoretical and design sides of engineering 
and has taken the Higher National Certificate 
appropriate to those studies. Moreover, if the 
future trend of industrial development should, in 
time, lean again towards the characteristics of the 
pre-war engineering industry, with the effect of 
improving the demand for designers and what may 
called (in no derogatory sense, of course) 


to 


be 


‘* jobbing ” constructors, many holders of the pro- 
duction-engineering Certificates should be able, with 
no great difficulty, to fit themselves for service in 
these capacities. 





ENGINEERING. 


RATIONALISATION IN THE 


COLLIERY. 


THE standardisation of transmission and distribu- 
tion voltages which has been carried out for general 
electrical service in this country has not extended 
to collieries. On the North-East Coast, a pressure 
of 650 volts is in common use for distribution below 
the ground, and one of 2,750 for transmission. In 
other parts of the country voltages of 400, 440, 
500, 550 and 600 are in use for distribution and 


of 2,200, 3,300 and 6,600 for transmission. There 
is even no standardisation in many individual 


collieries, for which motors of various voltages are 
ordered to allow for line drop on different parts of 
the distributing system. The standard frequency 
of 50 cycles is in general use but there are colliery 
installations operating on non-standard frequencies, 
such as 30 cycles. These figures, which are taken 


| from a paper entitled “ Rationalisation of Colliery 


Electrical Equipment,” read by Mr. J. A. B. 
Horsley, before the Institution of Electrical En- 
gineers, on December 11, suggest that any attempt 
to standardise colliery electrical plant is likely to 
experience a check owing to the great variation in 
the type of circuit on which it has to operate. 
When the standardisation of frequency and 
voltages for public supply was undertaken some 
years ago, the range of variation in practice was 
probably as great as that now existing in collieries 
and very heavy expenditure was necessary to bring 
various important systems into line. Assuming it is 
worth the money, the same thing could doubtless 
be done with collieries. There are some 2,000,000 
h.p. of three-phase electrical plant in use in coal 
mines, and Mr. Horsley is of opinion that its whole- 
sale conversion to common standards “ is impractic- 
able on economic grounds.” He points out, how- 
ever, that during the last 20 years there has been 
an average annual addition of some 64,000 h.p., 
and that there is no indication that saturation is 
approaching. In these circumstances, he sug- 
gests that “it may not be too late even now to 
consider whether the variety in voltage need be 
perpetuated.” Unless this remark is intended to 
apply only to new installations it is clear that any 
such approach to uniformity of practice would 
involve heavy expenditure in conversion. 
This question of voltage, however, is not the main 
subject of Mr. Horsley’s paper. He is concerned 
rather with the great variety of plant now used in 
collieries and suggests that in many directions 
closer standardisation is desirable. He gives a list 
of 14 British Standard Specifications prepared 
expressly for mining requirements. Of these, four 
relate to dimensional limits; three to limitations 
of variety ; two to the special character of the pro- 
duct concerned ; and five to general construction. 
In addition to these 14, there are various other 
British Standard Specifications which are applicable, 
wholly, or in part, to electrical plant in coal mines, 
both above and below ground. In general terms it 
may be said that these specifications are not con- 
cerned with voltage and can be followed indepen- 
dently of any attempt to standardise the electrical 
characteristics of colliery supply systems. 
Examining one of the specifications concerned 
with limitation of variety, Mr. Horsley deals with 
B.S. No. 708-1940, which covers trailing cables. 
Primarily for use with coal-cutting machines, the 
specification deals with eight types of cable, of which 
two are unscreened, two have collective screens 
and four have individual screens. One of the un- 
screened types, with three conductors, is restricted 
to direct-current circuits ; all the others, including 
three with a pilot conductor, are designed for three- 
phase circuits. For each type there are four con- 
ductor sizes, so that in all there are four varieties 
of cable for direct-current circuits, and 28 for 
three-phase circuits. All of these are intended for 
substantially the same duty. For conveyors and 
loaders, for which a semi-flexible cable suffices, 
there are three types and five conductor sizes, 
giving 15 varieties of cable for three-phase circuits. 
For portable drilling machines, held in the hands, 
to which a voltage limit of 125 is applied, there are 
four types, one being a screened variety. These 
four types provide three degrees of flexibility and 
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include three conductor sizes. In addition to these 
standard cables, there are others which cater for, 
or create, local markets. Mr. Horsley concludes 
his survey of this specification with the remark that 
“the market is limited, and the total annual 
demand can be estimated with considerable 
accuracy.” With the general proposition, that the 
manufacture of such a wide variety of cable types 
for what are more or less standard jobs is unneces- 
sary, there may be general agreement, but Mr. 
Horsley’s remark about the size of the market 
introduces an aspect of the standardisation question 
with which the British Standards Institution has so 
far not concerned itself. 

That Mr. Horsley realises this is evident from the 
fact that he has used the word “ Rationalisation ” 
in the title of his paper, and not “Standardisation.” 
In the course of his introductory remarks, he 
says, “rationalisation envisages the elimination 
of unnecessary variety in the product and con- 
centration of the essential residue to obtain the 
most economical units of quantity for manufac- 
ture and distribution.”” This appears to mean that 
the manufacture of, say, trailing cables, should 
be restricted to one or two manufacturers, who, 
efficiency being assumed would be able, with a 
larger market, to produce a better article at a 
lower price. This idea that the range of manu- 
facture might be limited appears to be implied in 
the remarks on B.S. No. 279-1932, which covers 
flame-proof plugs and sockets. It is stated that 
“the market is inelastic and the annual demand 
can be closely assessed, yet there are at least ten 
manufacturers of the coupler.” The same idea 
applies to the consideration of electric-signalling 
bells and their associated relays. It is pointed out 
that there are at least nine manufacturers of bells 
and seven of relays. There are three types of 
spark-suppressing device in use for bells. These 
are a non-inductive shunt, a closed-circuit insulating 
winding, and a copper sleeve. Following some 
remarks on the desirability of standardising the 
resistances of bells and relays, it is stated that 
“it should be possible to decide that one or other 
of the three types of spark-suppressing device has 
the advantage on balance and to limit manufacture 
to that device.” 

The point of view implied in these considerations 
suggests an extension of unification to a point far 
beyond that which it has now reached and raises 
the whole question of the purpose of standardisation. 
In general, it is probably correct to say that the 
main service of standardisation is to the user; he 
can obtain replacements without difficulty and is 
not tied to a single manufacturer. A new electric 
|lamp, or motor tyre, can be bought in any part of 
ithe country with the assurance that it will fit the 
| socket, or wheel, from which the old one was taken. 
This facility exists over a wide field, but not over 
i indefinite one. It is not possible, for instance, 
| to buy a connecting rod over the counter of any shop 
with the assurance that it will fit any make of motor- 
car engine. The standardisation of certain dimen- 
sions in lamps and tyres is also of value to the manu- 

| facturer in restricting the range which he is required 
|to make. Standardisation has been applied, in 
| general, to certain main dimensions with the idea 
of serving both user and maker, but always has kept 
in mind the idea that the manufacturer should not 
be controlled in the introduction of new products 
| and new methods. 
If motor-car engine connecting rods are to be 
|interchangeable in any make of car, the condition 
| will be approached in which only one type of car 
| of each size will be available. Everyone will have 
|to make the same thing. An approach to a similar 
| state of affairs, in a smaller field, will arise if makers 
| of colliery trembler bells are to be told what type. 
|of spark-suppressing device they are to use. The 
introduction of such a standard form would repre- 
|sent an interference with design and development 
|of the type which up to the present the British 
| Standards Institution has endeavoured to avoid. It 
may be that post-war industrial developments will 
‘lead to a greater unification of manufacture than 
| was the case before, but it is to be hoped that present 
practice in standardisation will not be extended to 
include what Mr. Horsley calls rationalisation, 
without full consideration of the issues involved. 
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NOTES. 


THe New Year Honours List. 


| 

‘THe New Year Honours List, which was pub- | 
lished on Thursday, January 1, contains a number | 
of names of engineers and prominent industrialists | 
associated with engineering activities, prominent | 
among whom is Sir Charles Craven, Controller- | 
General of the Ministry of Aircraft Production, | 
and chairman and managing director of Messrs. | 
Vickers-Armstrongs Limited, who receives one of | 
the two baronetcies. The other baronet is Sir | 
Ralph Wedgwood, until recently chairman of the | 
Railway Executive Committee. Technical in- | 
terests are also strongly represented among the | 
knights bachelor, who include Mr. Richard W. 
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| Chief Inspector of Mines, India; and the M.B.E. | This suggests a relatively minor, but still important, 
| on Mr. T. H. Ballantyne, officiating divisional; way in which large firms may assist the paper- 
|engineer, Telegraphs, Assam; Mr. R. A. Collett,| salvage campaign. Many such firms maintained 
|Public Health Engineer, Bombay; Mr. J. A. | ambulance stations for the benefit of injured 


Crosbie, Mechanical Engineer, Sind; Mr. D. D. 
Williamson, temporary works manager, Gun Carriage 
Factory, Jubbulpore; Mr. C. R. 
manager, carriage shops, 


| 


employees, for many years before the provision of 
such first-aid equipment became the subject of 


Grey, works | regulations, and many of them took a pride in the 
Moghalpura, North} completeness of their arrangements for recording 
| Western Railway ; and Mr. P. P. Varma, executive | particulars of the cases handled. Records of this 


engineer, East Indian Railway. Many awards to| kind are apt to accumulate over long periods, often 
engineer officers appear in the lists of the Royal | because it is no one’s specific duty to clear them out ; 
Navy, the Army, and the Royal Air Force. Engineer | yet very few are ever consulted after a lapse of more 


Rear-Admiral F. R. G. Turner receives the C.B.,| than a year. 


It is probable that considerable 


and Engineer Rear-Admiral H. Bleackley, the | quantities of such papers are stored away in indus- 


C.B.E. 


The O.B.E. is conferred, among many | trial first-aid departments throughout the country, 


others, upon Lieut-Colonel (Ordnance Mechanical | and there is no better opportunity than the present 


Engineer) E. R. Caffyn, R.A.O.C. 


The list of civil| to effect a drastic clearance among them. 


Allen, C.B.E., chai o Meee W. i. : awards of the O.B.E. is headed by Dr. W. Abbott, | 
amy renege He meee H. Also Staff Inspector of Engineering, Board of Education. | 


Sons and Company, Limited, and past-president 
of the Institution of Mechanical Engineers; Mr. | 
Horace L. P. Boot, M.Inst.C.E., chairman and | 
managing director of Messrs. Horace Boot and 
Partners, Limited, and Messrs. Eastwoods, Limited ; 
Mr. Henry F. Bland, president of the British 
Employers’ Confederation; Mr. George M. Burt, | 
chairman of Messrs. John Mowlem and Company, | 
Limited; Mr. Frederick C. Cook, C.B., Chief | 
Engineer (Highways) of the Ministry of War Trans- | 
port, and Colonel J. R. Davidson, C.M.G., late | 
Chief Engineer of the Metropolitan Water Board, | 
both of whom are members of Council of the Insti- | 
tution of Civil Engineers ; Mr. George T. Edwards, | 
chairman of the Ship Repairers’ Central Council ; | 
Mr. A. H. R. Fedden, chief engineer of the Bristol 
Aeroplane Company; Mr. R. 8S. Hilton, president | 
of the British Iron and Steel Federation; Pro- | 
fessor B. M. Jones, F.R.S., professor of aeronautical | 
engineering, University of Cambridge ; Mr. Guy H. | 
Locock, director of the Federation of British In- 
dustries; Mr. P. H. Mills, Controller-General of | 
Machine Tools, Ministry of Supply; and Mr. | 
George C. Usher, Director-General of Tank Supply, 
Ministry of Supply, and managing director of Messrs. 
International Combustion, Limited. Sir Frank E. 
Smith, F.R.S., Controller of Telecommunication 
Equipment, receives the G.C.B.; and among the 
new Companions of the same Order are to be noted 
the names of Mr. E. C. Jubb, Director of Navy | 
Contracts, Admiralty; and Mr. C. J. Stewart, 
Director-General of Production of Engines and Air- 
craft Equipment in the Ministry of Aircraft Pro- | 
duction. The K.B.E. is conferred on, among others, | 
Mr. S. R. Beale, chairman and managing director, | 
Messrs. Guest, Keen and Nettlefolds, Limited ; and | 
Mr. W. E. Rootes, chairman of the Supply Council, 
Ministry of Supply. Recipients of the C.B.E. 
include Mr. T. P. Bennett, Director of Works, | 
Ministry of Works and Buildings; Mr. R. H. 
Dobson, managing director of Messrs. A. V. Roe 
and Company, Limited ; Mr. G. Ellson, M.Inst.C.E., 
Chief Engineer, Southern Railway ; 


| Mr. 


The same award is made to Mr. F. W. Daniel, late 
Chief Ship Surveyor, Ministry of War Transport ; 
Mr. J. W. Kidd, general manager of the Metro- 
politan-Cammell Carriage and Wagon Company ; 
Mr. P. I. Kitchen, principal of the Rugby College of 
Technology and Arts; Mr. G. MacDonald, Deputy 
Director of Armament Production, Ministry of 
Aircraft Production ; Mr. J. Parkin, City Engineer 
and Surveyor, Portsmouth; Mr. P. E. Pollard, 
Principal Scientific Officer, Air Defence Establish- 
ment, Ministry of Supply; Mr. N. J. Pugh, Water 
Engineer, Coventry; Mr. A. E. Reddell, director 
of Messrs. Vickers-Armstrongs Limited, and general 
manager of the Whitehead Torpedo Company ; 
A. B. Wood, superintending scientist, Mine 
Design Department, Admiralty; and upon a 
gratifyingly large number of masters and chief 
engineers of merchant ships. Many other ships’ 
officers are mentioned in the list of recipients of the 
M.B.E., in which we note also the names of Mr. C. E. 
Baker, superintending electrical engineer, Ad- 
miralty ; Mr. T. R. Curtis, manager of the armour- 
plate rolling mill, Messrs. Thos. Firth and John 
Brown, Limited, Sheffield; Mr. T. Dooley, super- 
intendent of the gun and carriage department, 
Messrs. Metropolitan-Vickers Electrical Company, 


| Limited ; and Mr. J. T. Stapleton, technical officer 


in the Directorate of Technical 
Ministry of Aircraft Production. 


Development, 


THE PaPER-SALVAGE CAMPAIGN. 


The accounts that are being published of the 
preparations all over the country for the new paper- 
salvage campaign, in which 20 sums of 1,000I. 
each are to be distributed as prizes among national 
and local charities as rewards to the 20 districts 
which collect the greatest weight of paper and card- 
board per head of the population, indicate that 
the public authorities are responding vigorously to 
the appeal. Many suggestions have been made of 
new directions in which large accumulations can 








THE Rattway CLEARING HOvseE. 


On page 14 of our issue of January 2, brief 
reference was made to the fact that the centenary 
of the Railway Clearmg House occurred on that 
day. To the public in general, and even to the 
travelling public, its functions are little known, 
and by a large proportion, no doubt, its existence is 
not even suspected; but it has played a very 
important part in furthering the co-ordination of 
rail transport by eliminating the obstacles to 
through transit of passengers and freight that were 
inevitable under the conditions of early railway 
development in this country. When the “ R.C.H.” 
was instituted in 1842, the railways could only 
carry passengers and goods over their own lines. 
Tickets were not available beyond the railway 
system on which they were issued, and passengers 
had to change trains and transfer their luggage if 
their journeys extended on to “ foreign” lines. 
Goods traffic had to be similarly transferred and 
there were no through rates. The proposal to 
establish a central Clearing-House was strongly 
supported by Mr. Carr Glyn (afterwards Lord 
Wolverton), chairman of the London and Birming- 
ham Railway, and, later, by George Hudson, the 
“ railway king.”” The scheme provided that passen- 
gers could book through to their destinations, and 
need not necessarily change trains at the end of 
each railway system ; that goods could be similarly 
booked and carried through, and that the charges 
paid should be divided proportionately between the 
railways providing the service. The first meeting 
of the Railway Clearing House was held on April 26, 
1842, at 111, Drummond-street, near Euston sta- 
tion ; a small house which was destroyed by enemy 
action’ last year. Nine railways participated in the 
scheme, and the staff consisted of six persons. In 
1850, by which time the organisation had fully 
proved its worth, the Clearing House Act was 
passed, thus giving legal status to the Railway 
Clearing House ; and, in 1897, it was incorporated 
under the Incorporation Act of that year. By 1865, 


Mr. H. H./ be sought of paper that can well be spared as raw | 160 railway companies had become parties to the 





Harley, chairman of the Coventry Gauge and Tool | material for what has become an important branch | R.C.H., which was then rehoused in the present 
Company; Major W. H. Morgan, D.S.O., County | of munitions production : for example, the proposal | large building in Seymour-street (now Eversholt- 
Engineer and Surveyor, Middlesex, and a member | printed in The Times of January 5, that obsolete | street), adjoining Euston station, where, in the 
of Council of the Institution of Civil Engineers ;| school medical records should be surrendered. A| early years of the Twentieth Century, a staff of 
Mr. A. P. Rowe, Superintendent of the Telecom- | recent circular issued to the members of the London 2,400 was employed. In addition to its statistical 
munication Experimental Establishment, Ministry |Chamber of Commerce draws attention to the | and accountancy work, the Clearing House developed 
of Aircraft Production; Dr. 8S. Parker Smith, pro-| arrangements that have been made between the | the system whereby the movement of goods wagons, 
fessor of electrical engineering, Royal Technical | Salvage and Recovery Board of the Ministry of | both railway-owned and privately-owned, is recorded 
College, Glasgow; Mr. J. K. Swales, M.Inst.C.E.. | Supply and the Waste Paper Merchants’ Associa- | as they pass from one railway to another; as a 
general manager and engineer, Sheffield Corporation | tion, whereby confidential documents that are no | natural result, the main control of wagons, during 
Waterworks ; Mr. J. S. Walter, senior chief engineer | longer required, but which must still remain con- | the present war, has been exercised from that centre. 
in the P. and O. Steam Navigation Company ; and | fidential, can be packed separately and pulped under | The R.C.H. also provides the secretariat when the 
Mr. A. Wilson, director of Imperial Chemical | the supervision of a representative of the firm| railways meet in conference to discuss common 
Industries (Explosives), Limited. In the Colonial | releasing the material for salvage. This is done| problems; and it was instrumental, some 80 years 
Office list, the C.B.E. is conferred on Mr. A. Dalton, | regularly in the case of the G.P.O., which disposes | ago, in founding the Railway Benevolent Institution. 


superintendent of the line, Kenya and Uganda Rail- 
ways and Harbours; and the M.B.E. on Mr. James 
Smith, A.M.I.Mech.E., chief mechanical engineer 
of the Kowloon-Canton Railway. In the India 


Office list, Sir George R. Campbell, late. Shipping | 


Controller to the Government of India, becomes a 
K.C.I.E. ; and among the Companions appear the 
names of Mr. J. R. Harrison, chief mining engineer 
to the Indian Railway Board ; Mr. S. C. Majumdar, 
chief engineer, Irrigation Branch, Bengal ; and Mr. 
L. B. Gilbert and Mr. Gerald Lacey, of the Indian 
Service of Engineers, United Provinces. The 


of several tons of confidential papers every week ;| As mentioned in our previous reference, it was 
and large quantities of Army documents have been | responsible for the official adoption of Greenwich 
similarly treated. Many of the larger local authori- time as the standard throughout the country. 
ties are prepared to provide similar facilities for During its century of existence, it has been presided 
firms and undertakings in their areas if the quantities | over by chairmen representing all the present main- 
of documents are likely to be sufficient to justify | line railways. For the first 29 years, the chairman 
special arrangements, and, in some cases, will supply | was Mr. George Carr Glyn, previously mentioned, 
sacks for the purpose. The Ministry of Health has | who was chairman of the London and Birmingham 
issued a circular to county and borough councils,| Railway from 1837 to 1846, and of its successor, the 
and other bodies under its supervision, expressing London and North Western Railway, until 1852. 
the opinion that “dead” case-papers need not be Since May, 1929, the chair has been occupied by 
retained, as a normal practice, after conclusion of | Sir Francis Henry Dent, a director of the Southern 











0.B.E. is conferred on Mr. N. Barraclough, Deputy | the audit for the last period to which they relate. | Railway. 
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LETTERS TO THE EDITOR. 


THE INDUSTRIAL HISTORY OF 
RUSSIA. 


To THe Eprror oF ENGINEERING. 

Str,—With reference to the article on the above 
subject published in your issue of December 26, 
1941, your readers may be interested to know of a 
rather extraordinary circumstance connected with 
the Petersburg-Moscow Railway, which is referred 
to on page 504. 

The American contractor who built this railroad 
presented a very large claim for “ extras *’ when it 
was completed. The Russian Government delayed 
the payment for these extras and finally com- 
promised by agreeing to pay 10 kopecks per wagon- 
verst over a period of years, for every wagon and 
carriage run over the railway. In time this 
amounted to a colossal sum, which the Government 
refused to pay. The contractor then approached 
his own Government at Washington, who settled 
with him for 6,000,000 dols., and obtained Alaska 
from the Russian Government in exchange! This 
was related to me by a man who was reliable. It 
is, of course, well known that Alaska was sold for 
6,000,000 dols. 

Yours faithfully, 
NorMAN Rosrnson. 
Macrome, Limited, 
Alcester, Warwickshire. 
December 29, 1941. 








MAUDSLAY, SONS AND FIELD. 


To THE Eprror oF ENGINEERING. 

Sir,—I am making an effort to trace all those 
men who were connected in any way with the famous 
engineering firm of Messrs. Maudslay, Sons and Field, 
of Lambeth, with a view to arranging a meeting to 
talk over old times, possibly to organise a regular 
annual gathering, and to collect what information 
they may have regarding the works and the people 
associated with it. Perhaps, by this means, some- 
thing more may be learned at first hand, before it 
is too late, of the outstanding work that was done 
by one of the most eminent engineering firms of 
their day. 

So far, I have the names of about 20 former 
Maudslay men; but I feel sure that there must be 
many more with whom I am not in touch. My 
object in asking you to publish this letter is to 
request any old Maudslay men, who may be inter- 
ested, to communicate with me, so that they may 
be able to take part in the meeting which it is 
proposed shall be held in late March or early April. 

Yours truly, 
W. H. A. Ropertson. 

W. H. A. Robertson and Company, Limited, 

Lynton Works, Bedford. 
January 3, 1942. 








EXAMINATIONS IN SANITARY ScrENCcE.—The pro- 
gramme of examinations, arranged for 1942-43, by the 
Royal Sanitary Institute and by the Royal Sanitary 
Institute and Sanitary Inspectors’ Examination Joint 
Board, has just been issued. Examinations for sanitary 
inspectors qualifying for appointments in England and 
Wales will be held in Cardiff from March 19 to 21, 1942; 
in Newcastle from April 16 to 18, 1942; in Liverpool 
from June 11 to 13; in Manchester from July 9 to 11; 
and in London from April 23 to 25; July 16 to 18, 1942; 
from October 15 to 17, 1942; and from January 7 to 9, 
1943. Examinations in sanitary science as applied to 
buildings and public works, and in general hygiene and 
sanitation qualifying for associateship of the Institute, 
will be held, in London, from April 23 to 25 and from 
July 16 to 18, 1942; and, in Liverpool, from June 11 
to 13, 1942. Examinations for smoke inspectors will 
be held, in Leeds, from March 26 to 28, 1942, and in 
London, from April 23 to 25. Examinations for sanitary 
inspectors, intending to take up appointments outside 
England and Wales, will be held in London from 
July 16 to 18; and examinations qualifying candidates 
for membership of the Institute in the advanced know- 
ledge of a sanitary inspector’s duties will also take place 
in London, from April 23 to 25. Entry forms may be 
obtained from the Secretary of the Royal Sanitary 
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MR. JOHN CATTO. 


We have learned with regret of the death in 
Newcastle-on-Tyne, on January 1, of Mr. John 
Catto, who was well known on the North-East 
Coast and the Bristol Channel as a,consulting engi- 
neer and marine surveyor. He was an elder brother 


of Lord Catto, Financial Adviser to the Treasury, | 


and, like him, was a native of Peterhead. He was 
74 years of age. 

John Catto received his general education at 
Peterhead Academy, which he attended until his 
sixteenth year. He was then apprenticed to the 
Wallsend Slipway and Engineering Company, with 
whom he served three years in the fitting and 
erecting shops. In 1885, however, he left Wallsend, 
to complete his apprenticeship in the Cowlairs Works 
of the North British Railway, where he remained 
until 1888, concurrently attending evening classes 
at Anderson’s College, Glasgow. On leaving Cowlairs, 
where his time was divided between the drawing 
office and the locomotive erecting shops, he returned 
for a short period to the Wallsend Slipway; and, 
in 1889, went to sea as 5th engineer. Having 
obtained a first-class Board of Trade certificate in 
1892, he was appointed chief engineer of the S.S. 
Euxine, and continued at sea in this and a number 


of other vessels until 1909, except for occasional | 


spells of shore duty. One of these, which occupied 
him for the greater part of 1894-5, was spent in 
superintending extensive repairs to several ships 
owned by Messrs. Nelson, Donkin and Company ; 
during another, in 1906-7, he acted as assistant 
superintendent for the late Mr. E. J. Flindt, 
M.1.Mech.E., supervising the construction of the 
hull and machinery of the 8.8. Calcutta. 

In 1909, Mr. Catto left the sea and went into 
partnership with Mr. W. C. Carter, M.Inst.C.E., 
who was then practising in London as a consulting 
engineer and marine surveyor ; but two years later 
he set up in practice on his own account, acting as 
superintendent for the St. Helens Steamship Com- 
pany and other firms. During his association with 
Mr. Carter, he superintended the construction of the 
power house of the then Orchestrelle Company, 
at Hayes, Middlesex, in addition to a number of 
cargo vessels. In the war of 1914-18, Mr. Catto 
was engaged in the Ministry of Shipping, but 
returned to the Tyne, where his own practice had 
been mainly concentrated, on the conclusion of the 
He was a member of the Institutions of 
Mechanical Engineers and Naval Architects, and of 
the North-East Coast Institution of Engineers and 
Shipbuilders, and was a Fellow of the Society of 
Consulting Marine Engineers and Ship Surveyors. 


MR. H. BLUNDELL. 


Ir is with regret that we record the death of 
Mr. Harry Blundell, which occurred suddenly at 
his home, The Manor House, Welford, near Rugby, 
on January 3. Mr. Blundell, who was formerly 


chief engineer of the Great Central Railway, was | 


born on July 4, 1857. He became a pupil of Mr. 
John Curphy Forsyth in February, 1873, and was 
employed by him on work connected with the 
Staffordshire Potteries Toop line railway, the con- 
| struction of which was then in progress. He after- 
| wards assisted in preparing the working plans of 
the Banbury and Cheltenham Railway and other 
lines. In April, 1875, Mr. Blundell entered the 
Engineer’s Office of the North Staffordshire Rail- 
way Company under the then chief engineer, Mr. 
T. W. Horn, and during the succeeding 15 years 
| was engaged mainly on the design and reconstruc- 
| tion of bridges. He served also under Mr. Horn’s 
successors, Mr. W. H. Stubbs and Mr. G. J. Crosbie- 
Dawson. In June, 1890, Mr. Blundell severed 
| his connection with the North Staffordshire Railway 
and wasengaged by Mr. Stubbs toset out and prepare 
all plans and designs for 18 miles of new railway 
from Preston to Blackpool; this work he com- 
| pleted under Mr. Alexander Ross. In 1893 he 
was appointed chief draughtsman to the Man- 
chester, Sheffield and Lincolnshire Railway, after- 


Institute, 90, Buckingham Palace Road, London, S.W.1.' wards the Great Central Railway, serving first under 
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| Mr. Alexander Ross and subsequently under Mr. 
|C. A. Rowlandson. He designed all civil enginee: 
ing works for the company, including the extension 
|of Victoria Station, Sheffield, several branch lin 
‘and the strengthening of Torksey Viaduct. 

In 1897, Mr. Blundell was made district engine; 
of the Manchester, Sheffield and Lincolnshire Rai! 
way, the name of the undertaking being change 
| to Great Central Railway on August | in that year. 
He had charge of 100 miles of line and 60 miles of 
| canals and, in 1899, was entrusted with the com 
| pletion of 8} miles of the Liverpool, St. Helens and 
| South Lancashire Railway. This work was carried 
out under Sir Douglas Fox and Mr. Rowlandson 
| In 1900, Mr. Blundell was promoted to the position 
| of assistant engineer of the Great Central Railway 
}and continued in this capacity until 1902 when hx 
| was appointed chief engineer of the Cheshire Line 
|Committee. He occupied this position until 1917 
| when he returned to the Great Central Railway a 
|chief engineer at Marylebone Station. Mr. Blun 
| dell retained this position until the amalgamation 
lof the main-line railway companies took place ir 
| 1922. He remained with the London and North 
| Eastern Railway for some months and retired in 
| 1923. He was elected an associate member of th 
Institution of Civil Engineers in 1886 and was 
transferred to the class of member in 1899. 


MR. H. BUTLER, M.B.E., J.P. 


On page 8, ante, we gave a brief preliminary 
| notice of the death of Mr. Harold Butler, which 
|oceurred at his home in Halifax on December 24, 
| 1941. Mr. Butler, who was chairman and managing 
director of Messrs. The Butler Machine Tool Com 
|pany, Limited, Mile Thorn, Halifax, was in his 
| 66th year. He was born in Halifax and received 
his early education in his native town and at 
Yorkshire College, Leeds. He entered his father’s 
business, Messrs. J. Butler and Company, at the 
| age of 17, and, in 1908, the commercial management 
of the company was largely in his hands, the 
practical side being administered by his brother, 
| the late Mr. Herbert Butler. During the war of 1914 
118 he was a member of the Halifax Munitions 
| Board and his firm was responsible for the produc 
tion of upwards of 1,000,000 shells, in addition to 
large numbers of machine tools. For his services to 
his country he was awarded the M.B.E. at the con 
l clusion of the war. In 1919, the firm of Messrs 
J. Butler and Company became Messrs. The Butler 
| Machine Tool Company, Limited, with Mr. Harold 
| Butler and the late Mr. Herbert Butler as directors, 
and, since 1937, when it became a public limited 
|company, Mr. Harold Butler had been chairman 

and managing director. 

Among other local business activities, Mr. Butler 
was a founder member of the Halifax branch of the 
Foremen’s Mutual Benefit Society, of which he 

| was chairman from 1918 until 1920. In the follow 

ing year he served as president of the Halifax 
District Engineering Employers’ Association. He 
| was also one of the founder members of Associated 
British Machine Tool Makers, Limited, and was 
chairman of the board from 1922 to 1923, and again 
from 1932 to 1935. In 1938, Mr. Butler was elected 
President of the Machine Tool Trades’ Association 
and continued in that office until March, 1941. 
During his lifetime Mr. Butler saw the gradual 
growth of his firm from small beginnings, and, 
under his guidance, the policy adopted was to con- 
centrate on one particular type of machine, with 
the result that the company has attained a wide 
reputation for high-grade machine tools of the 
reciprocating type. 








LICENCES FOR THE PURCHASE OF NICKEL.—The Con- 
trol of Non-Ferrous Metals (No. 7) (Nickel) Order, 1941, 
which came into force on January 1, has been issued, 
| price 1d., by the Minister of Supply. The Order provides 
that no person (other than a consumer of not more than 
1 cwt. a month) shall acquire unwrought nickel; alloys 
containing 90 per cent., or more, of nickel; and any 
scrap material (other than iron and steel scrap) containing 
more than 5 per cent. of nickel, except under the authority 
of a licence issued by the Minister. All inquiries should 
be addressed to the Non-Ferrous Metals Control, Grand 
Hotel, Rugby. 
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STEREOSCOPIC TELEVISION IN 
COLOUR. 


In our issue of December 27, 1940, on page 513, we 
yave a brief general description of a system of colour 
television developed by Mr. John L. Baird, 3, Crescent 
Wood-road, Sydenham, London, 8.E.26, and previously 
demonstrated by him at that address. We explained 
that a suitable coloured object was scanned by a spot 
of light produced by the optical projection of a moving 
light spot formed on the screen of a cathode-ray tube. 
\ dise carrying transparent filters of red and blue-green, 
respectively, was rotated between the cathode-ray tube 
<creen and the projecting lens, the arrangements being 
uch that the object was completely scanned by red 

ght and blue-green light alternately. The light 
diffusively reflected from the coloured object was 
picked up by photo-electric cells and the resulting 
electrical impulses were amplified and transmitted to 
the receiver. In the latter apparatus they were applied 
to a cathode-ray tube in the usual way and the pictures 
produced on the screen were optically projected on to 
1 ground-glass screen. A colour disc, rotating synchro- 
nously with that at the transmitter, was placed between 
the screen of the cathode-ray tube and the projecting 
lens so that, when the ground-glass screen was viewed, 
1 red picture and a blue-green picture were seen in 
sufficiently rapid succession to give an image of the 
object in approximately true natural colours. This 
apparatus was afterwards modified to obtain pictures 
in stereoscopic relief by arranging for the two coloured 
images to constitute a stereoscopic pair and viewing 
them through glasses fitted with suitable filters. This 
system has certain disadvantages and to overcome them 
new apparatus of an experimental nature was con- 
structed; this apparatus was demonstrated at the 
above-mentioned address on December 18 last. In it, 
the frame frequency has been increased from 50 per 
second to 150 per second, and the scanning altered to 
a field of 100 lines, interlaced five times to give a 
500-line picture, the successive 100-line frames being 
coloured green, red and blue. At the transmitter a 
cathode-ray tube, rotating filter dise and projection 
lens are employed for scanning, but between the lens 
and the object is a system of four mirrors arranged to 
split up the light beam into two paths, separated by a 


| 





distance about equal to that between an average pair | 


of human eyes. By employing a revolving shutter, 
the object is scanned by each beam; and in this way 


| 
| 
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LABOUR NOTES. 
In the industries for which statistics are regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages reported to have 
come into operation during November, 1941, resulted 
in an aggregate increase estimated at about 70,0001. 
in the weekly full-time wages of about 410,000 work- 
people and in a decrease estimated at about 1,080/. in 
those of 28,000 workpeople. The workpeople whose 
rates of wages were reduced had received increases of 
greater amounts earlier in the year. Of the estimated 
total increase of 70,0001. a week, about 5501. was due 
to the operation of sliding scales based on fluctuations 
in the proceeds of the coal-mining industry and 50/. to 
the operation of sliding scales based on the cost of 
living. The remaining 69,4001. was the result of direct 
negotiations between employers and workpeople or 
their representatives. The whole of the estima 
decrease of 1,080/. was due to the operation of sliding 
scales based on fluctuations in the proceeds of the coal- 
mining industry. 





The changes reported in the first eleven months of 
1941 in the industries covered by the statistics are 
estimated to have resulted in a net increase of about 
1,650,0001. a week in the full-time wages of over 
7,800,000 workpeople. 
months of 1940 there was a net increase estimated at 


nearly 2,000,0001. in the weekly full-time wages of | 


approximately 7,800,000 workpeople in these industries. 





In coal-mining, there were slight increases in Novem- 


ber in the percentage additions to basis rates in| 


Derbyshire (except South Derbyshire), Leicestershire, 
Cannock Chase and Warwickshire, due to the operation 
of sliding scales based on fluctuations in the proceeds 
of the industry. In iron-ore mining in Cumberland, 
the war bonus was increased by 4d. a shift under 
cost-of-living sliding scale arrangements. In the en- 
gineering industry, the base rates of women, of 18 years 
and over, employed in federated establishments were 
raised by from 3s. to 5s. a week, according to age. In 
the paper-making industry, war bonuses were increased 
by 14d. an hour for men and by smaller amounts for 
women and girls. In general, jobbing and newspaper 
printers and bookbinding there were increases for time 


| workers of 5s. a week for men, and for women employed 


on men’s work, with smaller increases for other women 


superimposed red, blue and green pictures, which blend | and juveniles, except for workpeople engaged in the 
to give a picture in natural colours, are transmitted | production of London morning, evening and Sunday 
for the left and right eye alternately. At the receiver | newspapers, for whom the increase in the case of men 
the coloured stereoscopic pairs of images are repro-| employed on full-time was 7s. 6d. a week. For piece- 
duced in sequence and projected on to a field lens. | workers, the increases were ls. or 10d. a day for men 
Alternate halves of the projecting lens are exposed by | and 9d. or 7d. a day for women. . 


means of a rotating shutter, and the image is projected 


so that the left and right eyes of the viewer are pre- | 


sented alternately with the left and right images. 


The | 


combined effect is a stereoscopic picture in full natural | 


colours. We are informed that the demonstration 
referred to was the first occasion on which stereoscopic 
television in colour has been shown. At present only 
one viewer at a time can see the picture, from directly 
in front of the screen, but it is understood that appa- 
ratus is being developed for the projection of the 
image on to a screen suitable for viewing by a large 
audience. 








THE CONTROL OF CADMIUM. 





The Minister of Supply | 





Decreases were reported only in the coal-mining 
industry in South Derbyshire and North Staffordshire 
where there were reductions of over 9 per cent. and 
2 per cent. respectively on basis rates, due to the opera- 
tion of sliding scales based on fluctuations in the 
proceeds of the industry. 





A number of claims were rejected last week by the 
National Arbitrations Tribunal. Employees of Messrs. 
Short Brothers, Limited; Messrs. The De Havilland 
Aircraft Company, Limited ; and Messrs. The Gramo- 
phone Company, Limited, had asked for higher over- 
time rates; clerical employees of from 22 years to 
25 years of age of Messrs. The Rolls-Royce Company 


has issued the Control of Non-Ferrous Metals (No. 6)| Limited, for increased minimum rates, and certain 
(Cadmium) Order, 1941 (price 1d.), which came into force | employees of an aeroplane manufacturing company for a 


on January 1. The Order provides that no person, 
other than a consumer of not more than 10 lb. per month, 
shall acquire cadmium-bearing ores, concentrates or 


| 
} 
| 


| 


base-rate increase in connection with the erection of jigs. 





To take the places of engineering workmen serving 


residues, or cadmium in the form of ingots, sticks or rods, | in the Armed Forces, the Post Office is already employ- 
or scrap material containing more than 50 per cent. |ing about 2,000 women and will eventually add con- 


of the metal, except under the authority of a licence. | siderably to the number. 


It has been agreed between 


The Order fixes a maximum price of 5s. 4d. a Ib. for| the Post Office and the Post Office Engineering Union 
cadmium ingots, sticks and rods, delivered to buyers’ | to divide the duties of the women into two grades and 


premises in lots of 1 cwt. or more. 
a maximum of 5s. 6d. a lb. has been fixed. 


Grand Hotel, Rugby. 


“COMPRESSED AIR TERMS AND STANDARDS.”’—We 
have received from the British Compressed Air Society 


For smaller quantities | to improve the scales of pay. 
All inquiries | increase of 3s. a week as from July 1 last year, and 
should be addressed to the Non-Ferrous Metals Control, | those selected for the higher-grade work will receive a | 
In both scales | 


All will receive an 


further increase of at least 5s. a week. 
provision is made for annual increments. 





Under an agreement, to which the Postmaster- 


a copy of the 1941 edition of “‘ Compressed Air Terms | General and the Union of Post Office Workers are 
and Standards,” the official work of reference published | parties, over 60,000 temporary employees will receive 


by the Society for the information of manufacturers and 
users of compressors and compressed-air machinery of 
all kinds, the first edition of which appeared in 1932. 





increases of pay as from November | last year. 
grades affected include counter clerks, sorters, tele- 
graphists, of both sexes, in addition to postmen and 


The 1941 edition includes the British Standard Specifica- postwomen. It is estimated that the change will 
tions for testing compressors, and additional tables and | mean financial benefit to the workers amounting to 
recommendations for the installation and care of machi- | over 400,000I. 


nery of this type, as well as the data and definitions 


previously adopted by the constituent member firms. | 





After considering the questions of the transfer of 


The price of the booklet is 2s. 6d., including postage. | workers to munition factories, the Walsall Chamber of 


Copies may be obtained on application to Mr. E. Lacy- 


Commerce decided to write to the Member of Parlia- | 


Hulbert, honorary secretary of the Society, Boreas | ment for the Borough and the Association of Chambers | 
Works, Beddington, Croydon, Surrey. 


of Commerce on the subject. 


In the course of the 





In the corresponding eleven | 


The | 


| doses, Mr. J. J. Hurley, chairman of the Hollow- 

ware Association, mentioned the case of a trade union 
official who took away from a firm a body of men 
| earning from 5l. to 6l. a week and placed them in a 
munitions factory where they were paid more than 
121. a week. In another case, he said, a Birmingham 
firm ‘‘ borrowed ”’ four men who were earning 41. 10s. 
to 5l. a week for about six or eight weeks and paid 
them an average wage of about 12/. a week. In a 
further case, unskilled workers were getting 10l. to 111. 
for a week of 47 hours, and where men were working 
long hours, they were getting 171. or 181. a week. 








| The number of trade disputes involving stoppages of 
| work reported to the Ministry of Labour and National 
| Service as beginning in November was 111. In addi- 
|tion, 13 disputes which began before November were 
| still in progress at the beginning of that month. The 
| approximate number of workpeople involved in these 

124 disputes (including workpeople thrown out of 
work at the establishments where the disputes occurred) 

was 46,000 and the aggregate direction of the disputes 
| in November was about 72,000 working days. 





This week, increased benefits and contributions 
under the National Health Insurance Acts came into 
force, and nearly 500,000 non-manual workers with an 
income limit of 4201. were included for the first time 
|under the compulsory scheme. Benefits were raised 
by 3s. a week, making the standard rates :—-Men, sick- 
ness 18s., disablement 10s. 6d.; single women and 
widows, sickness 15s., disablement 9s.; married 
women, 13s. sickness and 8s. disablement. Contribu- 
tions are increased by 2d. a week—a penny from the 
employee and a penny from the employer. 





To ensure that labour in the building and civil 
engineering industries is placed where it is most re- 
quired in the national interest, the Minister of Labour 
and National Service has made an Order (which is 
referred to on page 9 ante) that no employer in these in- 
dustries may transfer men from one site to another with- 
out authority. The Order comes into force on Monday. 
Under it, an employer will not be able to collect a 
labour force to which he has no exclusive claim and 
transfer it from place to place, thus possibly denud- 
ing a district of labour needed for important work. 
There wil] be certain exceptions to enable employers to 
move key workers and men in special trades demanding 
mobility. Jobbing builders, for example, may be 
given special permission to move men within a limited 
area. Employers with not more than 20 men are 
permitted until January 3] to transfer them within 
10 miles of their head office. 





The new national charter for dock workers came 
into force last week at Bristol and Sharpness, and will 
shortly be in operation in a number of other maritime 
centres, although 10 ports have still to submit their 
schemes to the National Dock Labour Corporation, 
Limited. The business of the Corporation is to apply 
the Essential Work (Dock Labour) Order in about 
30 ports and to set up and control the necessary ad- 
ministrative machinery. Local boards, appointed by 
the Corporation will administer the schemes and only 
in conditions of emergency will the Minister of Labour 
and National Service approach a local board direct. 
The Mersey and Clyde ports are outside the jurisdiction 
of the Corporation and under the control of the Minister 
for War Transport. 


Local schemes approved by the Corporation will 
vary in their details, but they will have common 
essential features. In the Bristol arrangement, instead 
of a guaranteed weekly wage a man will receive a pay- 
ment of 5s. termed “attendance money” for each 
half-day that he attends for work and is not employed. 
Eleven attendances in a week of unemployment would, 
therefore, yield him 2/. 15s. If unemployed for two 
days he would be entitled to the attendance money 
for those days and to his earnings during the rest of 
the week, including overtime. In the opinion of the 
unions this arrangement is more advantageous to the 
men than the Liverpool plan. On Merseyside there is 
a guaranteed weekly wage of 4/1. 2s. 6d, and provided 
the man earns that amount in a week there is no 
supplement to his actual earnings. 





In the course of a New Year letter to the staffs of 
Employment Exchanges, Mr. Bevin, the Minister of 
Labour and National Service, said :—‘“* The New Year 


| will bring yet more tasks, including very difficult 


work in connection with the new deferments procedure 
in the carrying out of the provisions of the new National 
Service Act. There will be a further strain on the staff 
in consequence of the calling up of experienced officers. 
The duties will call for a high degree of initiative and 
as the war encroaches yet more on the lives of the 
people it will be of increasing importance that the staff 
shall at all times, and however difficult the circum- 
stances, be courteous and understanding.” 
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BALANCING OF LOCOMOTIVE 
mang gprnageye PARTS.* BALANCING OF LOCOMOTIVES. 


By E. 8. Cox, A.M.I.Mech.E. 


THE ieueiak he of locomotive balancing is Fig.l. 
nearly 100 years old. Nollau was the first to formulate 
it in 1847; and two years later Le Chatelier, of the 
Orleans Railway, worked out its application with the 
help of experiments with an engine slung clear of the 
rails and run up to speeds of 3 revolutions per second. 

In this country, D. K. Clark laid down rules based on we 
Le Chatelier’s work which have been generally followed 

since, and a simple graphical demonstration of this 

theory has been made with the utmost clarity by 
Professor Dalby before this Institution.+ Little else 

can be added in this respect. 

In the practical application of the theory, it is 
universally agreed that revolving masses should be 
completely balanced; but there has been, and still F 
remains, considerable divergence of opinion as to how 
the reciprocating masses are to be dealt with. If they 
are left unbalanced, there is an alternating longitudinal 
force exerted on the frame of the engine, together with a 
couple tending to set up nosing. If they are balanced 
by means of revolving weights in the wheels, the cen- 
trifugal effect of the weights sets up a variation in rail 
pressure, or hammer blow, once per revolution. Two 
conflicting needs have to be satisfied: that of the 
mechanical engineer, who wishes to avoid all longi- 
tudinal and transverse disturbing forces on the 
locomotive itself; and that of the civil engineer, who 
wishes to avoid all hammer blow effects on rails and | 
bridges. 

There is no doubt that unbalanced reciprocating 
parts caused serious disturbances on the light-weight Fig.3. 
engines of a century ago, and the mechanical engineers 
of that day were driven to adopt balancing of those 
parts. First attempts were in the direction of two 
pistons acting in opposite directions in the same 
cylinder; but, in 1845, Fernihough, of the Eastern 
Counties Railway, initiated the use of revolving weights 
to balance reciprocating parts. At first, the whole of 
the weights were balanced, but the development of 
flats at the point of maximum rail pressure on the soft 
iron tyres called for a compromise which eventually 
resulted in the proportion of two-thirds, and this was 
general in British practice until quite recently. 

The subject of locomotive balancing was very 
thoroughly investigated, as regards the vertical forces, Fig. 4. 
by the British Bridge Stress Committee, whose report, ' 
published in 1928 by H.M. Stationery Office, drew 
attention to the outstanding effect of locomotive 
hammer blow on stresses in bridges, and to the widely 
varying hammer-blow characteristics of engines then 
running. The committee formulated a recommendation 
that all future locomotives should be designed so that, at 
a speed of 5 revolutions per second, the axle hammer 
blow will not exceed one-fourth of the static load, or| 
5 tons as a maximum ; and that the hammer blow of 
the engine as a whole should not exceed 12} tons. This | Fig.5. 
recommendation, in the main, has been faithfully ‘“ 
observed by British railways in all new construction 
since that date. 

No comparable investigation has been made into the 
effect of the horizontal forces on the locomotive itself. 
Moreover, since 1928 actual and potential speeds have | 
increased considerably. Cases have become known of 
locomotives running apparently satisfactorily with little 








to 


5’ 





| 
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or no reciprocating balance, and the possibility that Abbreviations.—-LB, RB and AB respectively, the left-hand wheel and right-hand wheel hammer-blows, 
hammer blow, which was supposed to exist in name| and the axle hammer-blow. For the four-cylinder engines, RIC = right inside crank; LIC left inside 
only, might become an alarming reality has been! crank: ROC - right outside crank ; and LOC = left outside crank. For the other engines, RC right crank. 
demonstrated by the “ wheel bouncing” experiences | 1c — left crank, and (for the three-cylinder engines) CC = centre crank. 


recorded in America. All these factors call for a 
reconsideration of how the balancing should be dealt | class; Fig. 2, the 4-6-0 three-cylinder Class 5X ; and | modern design, with three cylinders, has eliminated 
with. It is the object of the present paper to record | Fig. 3, the 4-6-0 two-cylinder Class 5 Of the remain- | reciprocating balance altogether. Continuous efforts 
British practice and experience affecting vertical ing diagrams, Fig. 4 is that of the 4- 6-0 four- -cylinder | have been made to reduce the weights of the parts 
hammer blow as observed since 1928; to examine the tg 3 ” class, on the Great Western Railway ; and| themselves by improved design, and by the use of 
horizontal effect of unbalanced reciprocating masses on | Fig. 5, that of the 4-6-2 three- cylinder engines of the | high-tensile alloy steels; and the low weights attained 
the locomotive itself; and to discuss the proportion of | Al, A3 and A4 classes, on the London and North on the London and North Eastern engines are note- 
those masses which it is necessary to balance in various| Eastern Railway. The insets marked (a) and (5), in | worthy. 
circumstances. Figs. 1, 2 and 3, indicate respectively the hammer blow| On two-cylinder engines, the usual practice for many 
Table I, on the opposite page, gives the hammer-blow | of the whole engine, and the engine hammer-blow per | years has been to divide the weight required to balance 
values of representative British locomotives, showing | rail. |the reciprocating parts equally among the coupled 
how, at 5 revolutions per second, they conform to the The need to keep the reciprocating weights within | wheels, with the object of lessening the hammer blow 
Bridge Stress Committee's rec ommendations. A second | limiting values while the power of engines has increased | | per wheel and per axle. Three-cylinder engines having 
entry for each engine gives values at 8 revolutions per | has been met either by reducing the percentage of | cranks at 120 deg. are dealt with in two different ways. 
second, a maximum speed of which most modern designs | reciprocating weights balanced, or by reducing the|The London Midland and Scottish Railway balance 
are capable. Particulars are given of the reciprocating | weights of the parts themselves. The proportion of | two-thirds of both inside and outside reciprocating 
weights and the percentage balanced ; and Figs. 1 to 5,| about two-thirds of the weight balanced has been | | weights, the whole amount being equally divided 
on this page, show typical hammer-blow diagrams | generally adhered to until recently ; and it will be| between the coupled wheels. There is thus in each 
for two-cylinder, three-cylinder, and four-cylinder| noticed that, on the largest classes of multi- cylinder | wheel a component for inside cylinder, outside cylinder, 
engines. Figs. 1 to 3 refer to engines of the London | passenger engines on the London Midland and Scottish, | and cross-couple. The resultant balance-weight and 
Midland and Scottish Railway, Fig. 1 being the| London and North Eastern, and Great Western Rail- | hammer- -blow effect is in nearly opposite directions in 
diagram for the 4-6-2 euneyeindes “ Coronation ” | ways, a eonservative reduction towards 40 per cent. | the left-hand and right-hand wheels (Figs. 1, 2 and 3) : 
ne nipwanetoeneniee —___________— | has been made. As against this, the Great Western | so that, while there is an appreciable blow on each 
* Paper presented at a joint meeting of the Institution | Railway, on certain two-cylinder suburban tank | wheel and each rail, there is only a negligible amount 
of Civil Engineers and the Institution of Mechanical | engines, has increased the proportion to 85 per cent., as | on each axle and on the engine as a whole. Such an 
Engineers, held in London, on Tuesday, December 16, | @ contribution to the avoidance of fore-and-aft oscilla- | engine, although exerting a smaller hammer blow per 
1941. Abridged. |tions which are unpleasant to passengers. The | rail than a two-cylinder engine, by reason of its lighter 
+ “ Balancing of Locomotives,” by W. E. Dalby, | Southern Railway, on the other hand, has adopted | reciprocating parts per cylinder, is nevertheless inferior 
Proc. I.Mech.E., 1901, page 1157. ' figures of 40 per cent. and 30 per cent., and, on its most | to a four-cylinder engine, and it will be noticed from 
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WHEEL-BALANCING MACHINE. 


Fie, 6. 





TABLE I.—HAMMER BL 





OW PARTICULARS FOR VARIOUS 


BALANCING OF: LOCOMOTIVE RECIPROCATING PARTS. 








Hammer Blow 


Recipro- 








cating Percentage . a ae i 
Weight per Balanced Speed 
Cylinder Per Wheel. 
No. of 
Type of Engines Cylin- —— eee I ae Teel 
ae | Inter 
In- Out- | Lead- . Trail- 
side, | side, | > 4 R.p.s.|M.p.h.| ing, medi- ing, 
Ib "0 jean Deena | Tons. | ton Tons 
| | ons. 
" j 
London Midland and Scottish Railway } | } 
4-6-2 Coronation 4 698 663 47-3 | 49-8 | 5 72 1-31 } 1-31 | 1-31 
} 8 115 8-35 3-35 | 3-35 
1-6-0 Class 5X | 751 | 750 | 66-6 | 66-6] 5 | 73 3-06 | 3-06 | 3-06 
ba! 115 7-84 7-84 7-84 
4-6-0) Class 5 2 933 50° 5 64 2-95 2°95 2-95 
a 103 7-55 7-55 7°55 
¥.6§-4T No. 2500 716 621 66-6 66-6 5 61 2-36 2-36 2-36 
a 98 6-04 6-04 6-04 
2-6-4T No. 2537 2 733 66-6 5 61 2-84 B84 | 2-84 
8 9s 7°27 7:27 7:27 
London and North Eastern Railway 
4-6-2 Class A4 593 517 40 40 5 71 1-33 2:16 | 1-33 
x 1l4 3-41 5-53 | 3-41 
°.6-0 Class K3 a5 533 60 60 i 61 2-10 3-50 } 2-10 
8 97 5-38 8-96 5-38 
».6-2T Class V1 549 508 60 60 5 61 2-03 2-95 1-99 
. 97 5-20 7°55 5-10 
Great Western Railway 
4-6-0 King Class 4 504 527 34-2 | 41°58 5 70 1-50 1-79 1-00 
ba 111 3-84 4-58 2-56 
4-6-0 Hall Class 2 300 | 69-9 5 64 3-74 3-74 3°74 
| 8 103 | 9-54 9-54 9-54 
2-6-2T No. 5101 2 731 66 - 6+ 5 61 3-35 3-35 3-35 
fa 97 8-56 8-56 8-56 
Southern Railway | 
4-6-2 Merchant Navy 3 764 798 Nil Nil 5 | 66)\) Nil hammer 
8 | 106 
4-6- Lord Nelson 4 533 | 567 10 40 5 | 70 |L1-04 2-10 | 1-04 
(cranks |RO-43 0-86 0-43 
at 135 8 113 \L 2-66 5-39 2-66 
deg.) [R1-10 | 2-20 1-10 
4-6-0 King Arthur 2 34 40 5 | 70 ; 2-23 2-26 2-23 
8 113 | 5-71 5-80 5-71 
4-4-0 School Class 3 606 563 30 30 5 70 | 1-44 1-44 
8 113 3-68 3-68 





* Earlier engines of this class have 66 


6 and 55 per cent. balanced. + Some of these e 
among all the coupled wheels in the usual way, 
balance the inside reciprocating parts in the 
driving wheels alone. This has two results. 

because there is no component for the inside cylinde 
in the leading and trailing wheels, the left-hand and 
ht-hand wheel blows, instead of bein 
in the case of L.M.S. locomotives, 


Table I that the London Midland and Scottish three- 
cylinder 4-6-0 engine of class 5X exerts as great a 
hammer blow per wheel and per rail at 5 revolutions 
per second as the larger and more powerful four- 
cylinder Coronation engine does at 8 revolutions per 
second. 

The method adopted by the London and North 
Eastern Railway is to distribute the outside balance 


First, 


rig 
opposite as 
now approximately 120 deg. apart ; 








blow at all speeds 


| 0-89 | 1-76 | 0-89 | 
2-28 | 4-50 | 2-28 | 
| 3-08 | 3-08 | 3-08 | 
7-90 | 7-90 | 7-90 
0-10 } 0-10 
0-27 - | 0-27 | 
| 





Wee Lirrinec at Hicu SPEED. 








Fic. 7. 
ENGINES. 
Per Axle. 

Lead- | Inter” | ‘Trail- | 
ing ate, | 108: 
Tons | Tons. Tons. 
Nil} Nil | Nil 
Nil | Nil | Nil 
| 0-23 | 0-23 | 0-23 | 
0-59 | 0-59 | 0-59 

| 3-50 | 3-50 | 3-5 
8-95 | 8-95 
0-01 | 0-01 
0-03 | 0-03 03 | 
3-38 | 3-38 | 3-38 | 
8-66 | 8-66 | 8-66 
ot a | 
1-16 | 1-56 | 1-16 
2-97 | 4-00 | 2-97 | 
1-88 | 2-46 | 1-90 | 
| 4-82 | 6-30 | 4-87 | 
1:77 | 1-63 | 1-79 | 
4-54 | 4-17 | 4-58 
; -| —|—— | 
| 2-80 | 2-03 0-77 | 
7-17 | 5-20 | 1-98 | 
4-49 | 4-49 | 4-49 | 
141-5 [11-5 [11-5 | 
3-93 | 3-93 | 3-93 | 
0-10 |10-10 j10-10 | 





Whole | Weight 
Engine jof Engine 


Slidebar 
Hammer | Total 
. Hammer 
Blow Ham- | in 
a per mer Working 
On | Whole Rail, Blow, Order, 
Either Eo- | Tons. Tons. | Ib. 
| Side, | gine, 
Tons. | Tons. 
pe nal eae TE: 
0-48 | 0-24 | 3-47 0-24 | 242,144 
1-23 | 0-61 8-88 0-61 | 
0-89 0-07 | 8-31 0-61 178,192 
2-27 | 0-18 | 21-20 1-56 | 
24 | 1-47 | 7-59 | 9-03 | 161,504 
7 | 3-76 | 19-40 23-10 
0-06 | 6-46 0-03 206,640 
-35 | 0-16 | 16-50 0-09 
0-59 | 0-70} 7-93 | 9-44 | 196,784 
1-51 | 1-79 | 20-30 | 24-20 
F | -; x 7 ' 4 rt en 
0-63 | 0-21 | 4-74 | 0-70 | 230,608 
1-61 | 0-54 | 12-13 | 1-79 | 
0-48 | 0-05 | 7-10 | 1-30 162,624 
1-23 | 0-13 | 18-20 | 3-32 | 
0-64 | 0-06 | 6°45 2-00 | 194,880 
1-64 | 0-15 | 16-50 5-12 | 
‘ 2 +| —|————_|—- 
Not allowed 0-71 1-54 199,360 
for 1-83 | 3-94 
Do. 11-23 | 13-48 | 168,000 
28-60 34-50 
Do. | 10-05 | 11-79 | 175,728 
| 25-68 | 31-50 
———$——_—|——_—|—_— 
ya 
_ — | 207,200 
o-ss | {4°17 | b4-10 | 187,040 
| 1-71 | 
2 | . | 0-70 | g 
1-48 14 4-40 | 720°5 | 
— |1-19| “6-72 |° 7-20 | 181,328 
— | 3-08 | 17-20 | 18-42 | 
0-06 2-87 0-27 | 150,304 
0-15 | 7-35 0-69 | 
| 





r| this is, of course, muc 
outside weights 


| the 


g almost exactly | balance weight be 
are | the axle hammer blow on the 


so that, instead of | the opposite direc 


ngines have 85 per cent. balanced. 


but to|an inappreciable axle hammer blow, 
main | definite variation in load. 
of the inside balance is in t 


he drivi 
h heavier than 

balanced 
comes master of th 
driving 
tion from that on 


therein—the 


there is a very 


Second, since the whole 


ng wheels—and 
the one-third of 
inside 
e situation, and 
wheels occurs in 
the leading and 








38 


trailing wheels, as shown in Fig. 5. There is, in 
consequence, a considerable reduction in the whole 
engine blow. It is for the bridge engineer to say 
which is the better of these two methods. 

In the case of four-cylinder engines, driving on to a 
single axle and having adjacent inside and outside 
cranks at 180 deg., and left-hand and right-hand pairs 
at 90 deg. to each other, the reciprocating parts on each 
side balance one another almost completely ; but 
balance weights are introduced to deal with the cross- 
couple, the required weight usually being equally 
divided among the coupled wheels. The hammer blow 
per axle and per engine is thus nil, but there is a small 
blow per wheel and per rail. Where the drive is 
divided, the inside cylinders driving the leading axle, 
and the outside cylinders the intermediate axle, the | 
same remarks hold good, provided that it is assumed | 
that the side rods adequately keep the two reciprocating 
systems in phase. Such an assumption is made in 
L.M.S.Railway design, the small amount of play 
which develops in the side-rod bushes having a negligible 
effect. 

The Great Western Railway, unlike the London 
Midland and Scottish, divides the inside ‘balance | 
between leading and trailing wheels only, and the | 
outside balance between intermediate and trailing 
wheels. This is done with the object of reducing 
stresses in side rods and frames; but, as will be seen | 
from Table I, it results in a definite blow per axle, as 
against no blow by the London Midland and Scottish 
method. Fig. 4 shows how the maximum hammer 
blows per wheel occur in opposite directions on adjacent 
wheels so that the total blow per rail is small. 

The various methods of distributing the reciprocating 
balance among the coupled wheels may give certain | 
small advantages in one direction, usually at yd 
expense of smal! disadvantages in another; but, for 
given reciprocating weights and a given percentage of 
masses balanced, there is no evidence that either the 
gains or losses are of a decisive nature. Where slidebar | 
hammer blow is taken into account, it is not strictly a| 
hammer blow in the same sense as that due to the} 
revolving weights, but is rather a variation in pressure | 
acting on the frame of the engine through the slidebars, | 
due to the fact that the centres of percussion of gravity | 
and of the big-end are not coincident. It usually acts | 
in the opposite direction to the hammer blow in the 
wheels. 

After theory has determined the magnitude of the | 
balance weight and its angular position in relation to | 
the crank, it is necessary to make a practical check on 
the wheels themselves, because inequalities in density | 
of metal and thickness of sections can cause material | 
divergence from what is intended. A simple form of 
static balancing can afford a rough-and-ready check ; 
but, to cover the effect of the cross-couple at speed, 
there is no substitute for dynamic balancing; that is, 
revolving the wheels at the highest required speed, 
and adding or subtracting weight until the wheels run | 
true. Fig. 6, on page 37, shows a machine for this 
purpose, on which it is desirable that every pair of | 
coupled wheels should be checked when new or after 
any alteration in design. Originally introduced at 
Swindon, such machines have since been installed at 
Crewe, Derby, Doncaster, Darlington, and Eastleigh. 
They are a safeguard against engines getting into 
traffic with other than the intended amount of balance. 

The outstanding change since 1928 has been in| 
speed. The Bridge Stress Committee’s recommenda- | 
tions were based on a rotational speed of 5 revolutions 
per second, although many examples in the report 
were worked out at 6 revolutions per second, which 
was considered to be the highest speed attained in 
service. Before the war maximum operating speeds 
had risen to 90 m.p.h., while on special tests speeds 
up to 125 m.p.h. had been attained. Moreover, high 
speeds have not been confined, as formerly, to large- 
wheel engines, thus keeping the speed of rotation down. 
Modern free-running valve gears allow even mixed- 
traffic engines with 6-ft. wheels to reach and exceed 
90 m.p.h. in ordinary service. A rotating speed of 
8 revolutions per second, which represents 103 m.p.h. 
with a 6-ft. wheel, and 115 m.p.h. with a 6 ft. 9 in. wheel, 
is, therefore, a definite possibility and will have to 
be allowed for in future. If it is going to be required 
in future that engines shall develop at 8 revolutions per 
second no greater hammer blows than they do now at 
5 revolutions per second, a reduction in the amount of 
reciprocating balance which can be admitted will be 
called for, and the whole subject of the effect of the 
unbalanced forces on the engine will assume a new 
importance. 

Capacity for high speed has also produced in the last 
few years a new phenomenon not previously observed, 
namely, actual bouncing of the coupled wheels on the 
track. This first came to light in the United States 
about 1937, when running speeds were being increased 
with existing locomotives higher than they had ever | 
been before. American practice has differed from 
British in paying less attention to cross-balancing of | 
rotating parts, and, although it has been customary to 
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balance only low percentages of reciprocating parts, 
this has been offset by the usually much greater weight 
of those parts. Resultant hammer blows have thus, 
in some cases, been excessive. The effect of this 
phenonomenon passed for many years comparatively 
unnoticed, the great strength of the track and bridges 
absorbing the vertical forces. With higher speeds, 
however, and particularly where slipping of the wheel, 
has occurred, the wheels have been found actually to 
leave the track by an appreciable amount, and to 


| bounce up and down, delivering heavy blows to the 


rails. Full descriptions of experimental observations 
and the steps taken to avoid the trouble have been 


In this country, no authentic observation 


published.* 
| had been made of similar occurrences, but from time 
to time rather mysterious cases of bent rails occurred— 
evidence which seemed to connect with the slipping of 


the coupled wheels of locomotives—and an investiga 
tion was put in hand. 

The tests were carried out by the Research Depart- 
ment of the London Midland and Scottish Railway. 
Two two-cylinder 4-6-0 mixed-traffic engines of Class 5 

| were selected, having 66-6 per cent. and 50 per cent. 





* Buckwalter, T. V., and Horger. 0. J., Railway 
Mechanical Engineer, vol. 113, pages 85, 132, 186 (1939). 
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ince, respectively, while a third was specially | cylinder engine, in which type its maximum value is 
ered to have only 30 per cent. Rail heads on a Ww? rd : = > * 
cially selected length if track were greased to | 8'Ve? by the expression , where W denotes the MOTOR-VEHICLE PARTS. 
: V29 As a result of the difficulty of obtaining new vehicles 


mote slipping, and the equivalent slipping speec 
re 


ematograph camera, taking 64 frames per seconc 


camera also serving to obtain a photographic record 


the movements of the wheel on the rail. Slippin 
ceds up to 110 m.p.h. were obtained, the engine 
ving along the rails at speeds from 10 m.p.h. t 


measured accurately by means of a slow motion 


is 
unbalanced reciprocating weight per cylinder, in pounds 


or tons ; w, the angular velocity, in radians per second ; 
r, the crank radius, in feet ; and d, the distance between 
cylinder centres, in feet. The value of the couple thus 
increases as the square of the speed. The action of 
this couple is resisted by the inertia of the engine, and 
an expression for the value (in inches) of the amplitude 


and, in some cases, spare parts for existing vehicles, 
more attention is being paid to the possibilities of 
extending the life of engine and vehicle components 
beyond the stage when they are normally scrapped. 
Some operating companies have had considerable 
experience of the repair of worn and broken parts, while 
in other cases the size of the organisation did not 


i, 


v 
8 


0 


sm.p.h. The results obtained are set out in Table LI, . asad “1 ‘ = i ols - " : . , 4 

rewith, while Fig. 7, on page 37, shows the wheel of the resulting oscillation can be worked ~~ 4 justify special attention being given to this aspect of 
1 , , ny , ‘ arm st . » "ESE i > y ve 

tually leaving the rail and Figs. 10 and 11, opposite, | two-cylinder engine from the expression A operation up to the present time. Now, howe ver, 

t out in diagrammatic form representative amplitudes f 2gI | operators are gaining valuable experience of salvage 

displacement and frequency. Fig. 10 refers to| where A denotes the semi-amplitude, in inches, of and repair work, and it has been —— ee 
ne No. 5043 (66 per cent. balanced), running | oscillation at the bogie centre; m, the horizontal] affiliated firms should be invited to contribute such o 


t 102 m.p.h., and Fig. 11 to engine No. 5406 (30 pe 
nt. balanced), at 97 m.p.h. 
amplitude of the vertical movements of whee 
nd rail, and the lower curves, the phase of the hamme 
The arrows indicate the direction of travel. 
The bouncing of the wheels caused severe damage t 

track, the rail bent by the 
heel impacts in such a way that the ends tended t 


f The ballas 


e 
ws, 
succession 


being 


ft above the level of the middle portion 
TABLE Il RESULTS 
i ne No 4S 
reentage of reciprocating parts balanced 66-6 
Slipping spee 1, m.p.h 103 
Maximum lift of driving wheel, in 2-4 
bLngine oscillations Nothing abn 
mer blow lf 
Ver wheel (leading, driving, and trailing), 
tons s4 
Per axle (leading, driving, and trailing), t 1-28 
tal engine Lis 10> 3 


blow per rail, t 
ngin ' “ t . 


ke 


vas damaged so that permanent settling of the track 


curred, 
scillation of the driving wheels was 
f the leading « 


greater than that 


blows are the same. rhis appears to be due to the 
position of the driving wheels near the centre of the 
leflected length of the track Figs. 8 and 9, opposite, 
show the damage to the track. 

The following are the deductions which were made 
from the experiments:—{1l) the bouncing of the 
vheels is of the nature of a forced vibration, resulting 
from the unbalanced forces, and is not one of resonance 
between engine and track; (2) the wheels lift in these 

reumstances at rather lower speeds than indicated 
theory, in which upwards centrifugal action of the 
lane weight and the downwards static load of the 
heel on the track are alone considered ; (3) bouncing 

nd track damage become less as the hammer blow 

minishes, no appreciable wheel lift occurring with 
4) per cent. balance; (4) the limiting factor in reduc- 


| 
ion in hammer blow, so far as these tests are 


concerned, 


the fact that undue oscillations were observed on the 
wine with 30 per cent. balance und (5) the condition 

the track has little effect on the incidence or extent 
f wheel lift, which depends primarily on the hammer 

“ After these tests, the proportion of balance on 
this class of engine was standardised at 50 per cent., 
nstead of 66-6 per cent. 

The foregoing sections of the paper indi ite the 
teps already taken towards reducing hammer blow, 
ind set out some good reasons why it should be reduced 

is low an amount as possible, even if it cannot be 
liminated. That this has not been don already is 


lue to the fact, clearly demonstrated by theory, that 
the engine itself must be correspondingly subject to 
horizontal disturbing which—especially in the 
se of two-cy linder engines may reat h a large magni- 
tude. The effect of these horizontal forces on the 
comotive is, however, unlike the hammer-blow effect, 
ery ill-defined. Neither recorded theory nor 
ment has so far analysed clearly the resulting oscilla- 


forces 


experi- 


tions, showing, on the one hand, how they vary in 
relation to engine weight, length, and weight of 
inbalanced reciprocating parts; and, on the other 


hand, what proportion they form of the total locomotive 
scillations from all causes. Such being the case, the 
endency has been to “ play for safety,’ and in most 
‘ses to continue to balance a substantial portion of the 
iprocating parts. 
\ locomotive running on the track is subject to some 
n separate kinds of disturbance. Two of these are 
evant to the subject of the paper: (1) a lateral 
cillation or nosing motion, and (2) a fore-and-aft or 
shuttling motion, both due to the effect of unbalanced 
iprocating parts. The remainder of the ten have 
been very comprehensively dealt with in the report of 
the Pacific Locomotive Committee.* 
lhe effect of the nosing couple is greatest in a two- 


* New Delhi: Government of India Press (1939). 


The upper curves show 


In all the tests, the amplitude of the vertical 


r trailing wheels, although the hammer 50 per cent. of the reciprocating weights balanced ; 


their experiences in this field as might be useful to 
others. An invitation to co-operate in this work was 
issued to the operating concerns and the present 
report has been compiled from their replies. The 
details of current salvage and repair methods have 
been classified according to the various parts of the 
vehicle, and a few general observations on the value 
of certain processes have been appended. 

Pistons, Piston Rings, and Gudgeon Pins.—One 
operator removes all.pistons at 60,000 miles ; these 
are examined and, if the surface and general structure 


distance of the bogie centre from the centre of gravity 
of engine, in inches; and I, the moment of inertia of 
the engine about a vertical axis through its centre of 
gravity. The amplitude is independent of speed of 
rotation. In simple terms, this means that, while the 
disturbing force increases as the square of the speed 
so also does the resistance of the mass of the engine to 
displacement, the effect of speed thus being nullified. 
If values are substituted for modern engines, it will 


T 


r 


f 


t 





OF WHEEL-LIFTING TESTS 
of the piston are in good condition, the ring grooves 
5464 5406 are enlarged to take oversize rings, certain standard 
50 30 oversizes being adhered to. The pistons are then used 
104 die : for a further 60,000 miles. Another firm mentions 
rma iit Ht mys ob onl that no specific mileage bas s can be given for the 
removal of pistons, the conditions of operation deter- 
mining the period. In machining worn ring grooves, 
3 m.p-h » F.p.8 104 m.p.h 5 T.p.s 99 m.p-h. | one method is to fit a stepped oversize-width ring in 
— — ‘“* FP-S: | the top groove and plain rings below. Worn or broken 
)-R2 2-95 7°55 1-76 4-18 ring grooves in aluminium pistons may be welded solid 
=i : 8-05 2°10 4-96 and re-turned. Welding is also done in one case to 
39.2 9-03 3 3 : p- 1 rr the top lands only. One operator finds the majority 


of aluminium pistons to be very little worn on the 
skirt ; they are expanded slightly in this region by the 
‘** Koetherising ” process, the ring grooves re-turned, 
and new rings fitted. Tin plating of compression- 
ignition engine pistons has been adopted by one firm 
for preventing scuffing and seizure, anodising for the 
same purpose having proved unsuccessful. 

Pistons which are worn in the gudgeon-pin holes 


be found that this semi-amplitude is very small. On 
the London Midland and Scottish two-cylinder mixed- 
traffic engine, for example, it is only 0-03 in. with 


0-04 in. with 30 per cent.; and 0-06 in. with zero 


reciprocating balance. For multi-cylinder engines 

the values are smaller still, and in all cases they are have these bored out to 4 in. oversize by one firm, 
less than the normal side clearance in the axleboxes provided that the pistons are in good c yndition on the 
ind in the bogie centre pin. In such circumstances, | lands and bearing surfaces. Phosphor-bronze bushes 


are then fitted to maintain the standard size of the 


these oscillations will not act upon the bogie side control 
hole. Other methods for restoring worn gudgeon pins 


springs, and no question of resonance is likely to arise. 


\ wider view can be obtained by assuming the or holes are to reamer the hole oversize and fit oversize 
moment of inertia of the engine to be that of a slab of chromium-plated gudgeon pins, or to re-lap the pins 
metal, of weight Wi. equal to that of the engine; of | 0-005 in. to 0-001 in. undersize, the manufacturers 
breadth B, equ il to 5 ft.: and of length L, equal to supply ng special pistons to suit, if necessary. 
that of the engine from leading bogie wheel centre to Crankshafits and Camshafts.—One firm has crank- 
the rear end of the firebox. Inserting the appropriate | shafts chromium-plated when new, and also repaired 
expression for the moment of inertia, the formula by this process. Tolerances in diameters of pins and 
become journals, however, are not reliable to less than 0-002 in., 

l2dy W m which presents difficulties in line-boring the crankcase 
\ /2 W, (L2 B2)’ bearings. Metal spraying of bearing surfaces has had 
- ; some success, especially where the loading is not too 


heavy. Crankshafts are ground to eight standard 
undersizes by one operator as follows :—0-01, 0-02, 
0-03, 0-04, 0-05, 0-06, 0-07 and 0-08 in. under the 
original standard. When the sixth undersize is reached 
on main journals, they are ground, then built up to the 
fifth standard by chromium plating. A similar treat- 
ment is given to big-end journals when they reach the 
eighth standard, these being built up to the seventh. 
The plating process has been applied to only a few 
shafts of this firm; these have proved satisfactory, 
but it is not known whether the shafts will withstand 
further treatment. On the whole, reports from 
operators confirm the value of chromium-plating crank 
pins and journals, one firm referring to the use of this 
process on badly scored journals. In one instance, it 
is mentioned that metal spraying of crank pins was 
unsuccessful, the material coming loose after 24,000 
miles; objection was taken to the grooving necessary 
to obtain adhesion. Stellite may be applied to worn 
cams; one firm mentions that worn cams are loaded 
and ground, the latter operation being done by a 
machine of their own design. Another camshaft 
operation is to weld up worm threads and re-cut. 
Cylinder Heads, Cylinder Blocks, Crankcases, etc.— 
In one type of engine the cast-iron cylinder water-doors, 
which corrode through and develop leaks at the packing 
between door and block, are replaced by phosphor- 
bronze plates, and the joints discarded. These plates 
are soldered and screwed to the cylinder block, and the 
edges and screw heads are sealed over with solder. 
Minor cracking and burning of cylinder heads and 
blocks, as a result of blown gaskets, may be repaired 
by bronze welding. An aluminium cylinder-head 


rhe ratio of unbalanced reciprocating weight to engine 


weight, may vary from ,1. to ,;,} The term 


I 

(Ll? BD depends on the length of the engine, and may 
vary from 0-4 to 0-1, the first figures in each range of 
values being representative of a small early type of 
locomotive and the latter of a heavy long modern 
locomotive. A semi-amplitude of 0-125 in. is the 
normal total side clearance in the axleboxes. Oscilla- 
tions above this value can be expected to affect the 
riding of the engine on the track. 

Disturbances greater than the amount of the axlebox 
clearances are only likely to occur with locomotive 
proportions obtaining in the early days of railways, 
and not at all with those obtaining on any modern 
engines, even with nil reciprocating balance. Con- 
firmation of this is to be found in the work of the 
Indian Pacific Locomotive Committee. Their report 
clearly ruled out oscillations from the cause discussed 
above as having any practical influence in the nosing 
and hunting of locomotives on the track, which, as a 
result of quite different causes, was able to build up in 
certain circumstances to dangerous values. In so far 
as lateral nosing movement alone is concerned, there- 
fore, there appears to be no necessity to introduce 
reciprocating balance on any modern engines ; but the 
situation is otherwise when the longitudinal! disturbing 
forces are studied. 

(To be continued.) 











SPECIAL NOTICE: FoR Export.—The fact 
that goods made of raw materials in short supply, owing 
to war conditions, are advertised in ENGINEERING should 
not be taken as an indication that they are necessarily 
available for export. 
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* Report of the Automobile Research Committee * 
compiled by W. G. Stevenson, M.A., B.Sc., and published 
in the Journal of the Institution of Automobile Engineers 


for written discussion. Abridged. 
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which was cracked near a sparking plug was repaired 


by metal spraying; the result was unsuccessful, the 
part leaking on test and blowing out. A cast-iron 


eylinder block with a crack running from valve port 
to bore was repaired in the same way, but this was 
also unsuccessful through lack of adhesion. One firm 
has had cylinder blocks repaired by ** Wonder Weld ” 
after cracking by frost ; this process has proved satis 
factory, although the period of test has not been very 
extended Parts repaired by oxy-acetylene welding, 
and subsequently machined and dressed, are cylinder 
heads and blocks, crankcases, timing cases, and sumps 
In repairing cast-iron cylinder heads, blocks and crank 
cases by welding, particular care must be taken to 
prevent distortion, according to the experience of one 
operator. 

Valves and Valve Gear. valves may be turned 


Valve 


Large 
down and used to replace those of smaller size. 


stems are, in some cases, built up to standard size by 
chromium-plating, and in other cases are ground 
undersize. Valve guides are re-bored oversize or filled 


re-bored to standard or 
may be built up 


und 
Valve seats 


with bronze welding rod 
undersize, as required 


by welding with Stellite, where renewable inserts are 
not provided, and the seats are then machined. Tappets 
may be repaired by chromium-plating or by facing 
with Stellite and re-grinding One firm builds up 
valve rocker arms by chromium deposition, these being 
subsequently machined ; another does this repair with 


Stellite Chromium-plating of rocker shafts has been 
ipparently successful, although the. particular operator 
vet ible to confirm this by 
mileages. Tin-plating of these shafts to prevent rapid 
wear has been found by one firm to be unsuccessful. 
Fuel-Injection Equipment.—Grinding and lapping of 
fuel-injector nozzles by one firm has shown that it is 
rarely necessary to have such parts repaired or replaced 
by the manufacturer. On one type of fuel-pump 
camshaft, in which the driving pinion is on a helically 
cut spline, considerable wear of these splines is experi 
enced. The injection timing, which is automatically 
regulated by this system, is thus affected, and the 
splines are repaired by a chromium deposit followed 
by grinding, after the centre refitted 
Wear is experienced on fuel-pump rack control rods 
at the points where the rods move in the supporting 
These rods are ground undersize in steps of 
corresponding oversize fitted. 
ire 0-060 in 


has not been extensive 


which hub is 


bushes 
0-O15 in. and 
The grinding is continued until the rods 
undersize, when they are treated by chromium-plating 
Another operator mentions the repair of these rods by 
nickel deposition and subsequent machining. 


bushes 


Couplings 
between fuel pump and exhauster have the dogs loaded 
with welding material and re-ground, and exhauster 
platforms on crankcases are machined down and fitted 


with renewable steel plates. Fuel-pump platforms are 


repaired by welding and subsequent machining. In 
one type of fuel pump, the governor-spring lever is 
built up on two wearing parts by welding. On this 
make also, accelerator and fuel cut-off cams are treated 
by bronze welding on the shafts, fuel pump triggers 
are Stellited, and the stops of cam-box weights are 
welded up 

Miscellaneous Engine Components Steel water 


pump spindles have the corroded parts ground off and 


are then built up with chromium or nickel deposits 
When unserv ceable, lead-bronze is turned out of 
main and connecting-rod bearings, which are re 


metalled with white metal; half-bearings of these are 
then fitted with half bearings of lead-bronze Another 
firm thicker-shelled lead-bronze which 
rive two useful periods of life to this part, being used 


bearings, 


uses 


first with a shaft of reduced diameter. Starter pinions 


ire loaded with manganese-bronze welding material 
and sore it; flywheel starter rings have the teeth 
welded and re-cut. On one type of vehicle, in which 
the flywheel starter ring has five keyways, allowing 
five positions relative to the flywheel, and ten positions 


in all obtained by reversing the ring, it has been found 
to reduce this to three, 
rcumferenc This 


th adequate spacing between fairly extensive 


ulivisable iniformly spaced on 
the 


ring, W 


sllows six positions of the 


ireas of tooth wear, as occur on short-distance vehicles. 
Oil-pump drive gears are electrically welded with a 
hard alloy One type of flywheel runner shaft is 
repaire l by metal spray ng on one race diameter 
Welding is done to engine control levers, rear engine 
cross-members and dynamo drive shafts. One type of 


manifold is bronze welded and machined on 


Certain types of starting dogs are Stellited 


exhaust 
the flanges 





SOUTH WALES STEEL-SHEET INDUSTRY The weekly 
report of the Royal Metal Exchange, Swansea, states that 
th tin-plate market continues strong and that home 
consumers are pressing for deliveries The export trade 


limited by Control regulations Galvanised and other 


steel sheets are in steady demand, but the rolling mills 
could cope with more orders for these commodities 
There 1 good market for iron and steel scrap 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 

ABSTRACTS OF SPECIFICATIONS RECENTLY 
BLISHED UNDER THE ACTS OF 1907 TO 1939 

The number of views given in the Specification Drawings 
is stated in each where none is mentioned, the 
Specification is not illustrated 

Where 


Pt 
case ; 


inventions are communicated from abroad, the 
Vames, etc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 
Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the 
Complete Specification is given after 
each case, unless the Patent has been 
word ** Sealed’ is appended 


acceptance of a 
the abstract in 
sealed, when the 


iny person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 


Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 

AERONAUTICS. 


540,013. De-Icing Apparatus. Constant Speed Air 
Screws, Limited, of Warwick and F. G. Marshall, of Leam- 
ington Spa. (4 Figs.) February 27, 1940.—The appa- 
ratus is for use on aircraft having adjustable pitch pro 


pellers and aims at providing an improved control of 
the delivery of the de-icing liquid at the required times 
The nose of the spinner has double walls to provide a 
container 4 for the de-icing liquid A spring-loaded 
plunger valve 6 is fixed to the inside wall of the spinner 
between the container and a blade 2 of the airscrew and 
is in open communication with the container An 
outlet port communicates with a trough 9 fixed to the 
inside wall of the spinner below a series of open delivery 











The 
valve spring and is opened 
blade of the 
i clip 13 
irm of which 


outlet 


blade 


10 the 


oles 10 formed in it in front of 
port is normally closed by the 
the 


root 


pitch angle of the 
of the bladk 


pivoted a 


by adjusting pro 


peller The irries ind on 
the 


nected 


spinner is Is con 


to the valve plunger the other arm bears 


The variable-pitch propeller is con 


ind the 


wainst the clip 


trolled from the cockpit irrangement is such that 
the pilot can open the 
e of the blades of the 


cruising position through 


when ice is forming on the machine 


valve by ing 
ler 


in angk 


1djusting the pitch 
from the 
of about 5 deg 


outlet port 


maximum 
rhe 
ind de-icing liquid under pressure 
holes 10 « 

iircraft 1 


valve plunger then un- 


covers the 
the propeller blades 


cepted 


is sprayed through the ver 


other parts of the October 2, 


and 
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539,229. Heat Treatment of Light Alloys. Imperial 
Chemical Industries, Limited, of London, H. Royle, 
of Manchester, and I. H. Morrison, of Sale. (2 Figs 
1940 The invention is improved 
method of quenching alloys of 
after Hitherto, 
Aluminium or light 
in batches in a horizontal 


January 25, an 
aluminium or other light 
rods of 
alloys are heat-treated 
followed by rapid 
tend to buckle and 
serious distortion may occur, especially when, as is usually 


heating when tubes or 


other 


metals 
metal 
furnace 
water quenching, the tubes or rods 


they are of considerable length. It has now 
that this quenching can 
practically eliminated by a preliminary quenching of at 
the upper batch removal 
from the furnace and immersion in the quenching bath. 
At the outlet end of the furnate 1 is a quenching tank 3, 
and a travelling skip 5, 
the latter moving vertically 
supporting framework Within the furnace 
horizontal alignment thé rollers on 
The skip 5 is coupled to a trolley 10 
cable round a 
furnace the 


the case, 


been found distortion on be 


least surface of the bet ween 


a spray pipe 4, which moves hori- 
zontally on a platform 7, 
within a 
are rollers in 
the platform 7. 
to 
driving pulley. 


with 


looped 


the 


which is 
load 


endless 
To 


secured an 


insert a into 
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tubes or rods are placed in the skip and the sk 
traversed on to the rollers 9 in the furnace. The trolley 
is then uncoupled and withdrawn and the furnace door 


closed. When the load is due to be removed from the 
furnace, the cycle of operations is reversed and thy 
skip is hauled back on to the platform 7. The tubes or 
rods in the skip are quenched immediately by low: g 


the platform 7 and the skip into the quenching tay 
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and by a copious spray of water through the pips 


the 
platform 


to the surface of tubes simultaneou 


lowering of the 


directed 
with the 
arranged at close intervals along the pipe 4 


on 
The series of jets ar 
The wats 
in the quenching bath is circulated in the usual manz 
to provide the maximum cooling effect and the supply « 


water to the spray pipe is drawn from this circulating 
system. (Accepted September 2, 1941.) 
MISCELLANEOUS. 

539,342. Optical Measurement of Angles. Precision 
Grinding, Limited, of Mitcham Junction, H. F. Plaut, 
G. P. Barrott and C. W. True, of Mitcham Junction 
(3 Figs.) June 11, 1940 The invention is a comp 


apparatus for measuring the angles of inclined surface- 
The instrument has a box-like body a, 
and to one side of which is an eye-piece b 


on the upper er 
1 he 


small housing containing a graticule 


eyepic 


Ss mounted on a 


At one side the housing is open for th 
to through the 
the bottor 


and a prism ¢. 


from a small electric lamp 


and illuminate the graticule d 


pass 


In 


light 
prism ¢ 
and to the is an object 
Within the body is a pair of mirrors m,n. The 
and in line with the 


opposite side of the body lens 
mirror 
is fixed near the bottom of the body 
The other 


eyepiece b mirror n is pivoted near the toy 


of the body and in line with the object lems i, and 
adjustable about its pivot by a screw with a graduat« 
head which registers with a fixed index Normally, t! 


faces of the parallel to each other a1 


are 


mirrors m, " 








—s 
§39342 


are inclined at about 30 deg. to the ends of the body 
The arrangement of the optical system is such that a 
light ray passing through the prism ¢ from the lamp is 
deflected through the graticule d on to the first mirror m 
ind from this to the second mirror nn. The latter ther 
reflects the ray and graticule image through the object 
lens i on to the surface to be viewed. The ray and 
graticule image are reflected back to the eyepiece b 
which carries a fixed scale. The deviation of the light 
ray reflected back from the surface is observed on thi 


fixed scale. To enable the body to be set in any position 


to the surface to be viewed, ar 


relatively irm ¢ supporting 


the body is secured to a base u on which the work piece 


is placed. The body is adjustably mounted on the arn 


by a carrier which slides in a slot in the arm. The angle 
of the body to the arm and the arm to the base is read 
off scales conveniently inscribed. The use of a box 


shaped body enables a much smaller instrument to be 
made for a given degree of accuracy iccepted 
September 5, 1941.) 
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LONG-DISTANCE 
POWER TRANSMISSION BY 
ALTERNATING CURRENT. 
By E. Friepianper, Dr. Ing., and 
C. J. O. Garrarp, M.Sc., A.M.L.E.E. 
(Concluded from page 23.) 

A THIRD type of stability limit which influences 
the design of high power transmission systems is 
the short-circuit stability, by which is meant the 


ibility of two parts of a system to remain in or | 


regain synchronism after this has been interrupted 
by a short-circuit upon the connecting line. It is a 
function of the prime movers, their governors and 
the speed with which the short circuit can be inter- 
rupted and the line replaced in service and does not 
ome within the scope of this article. 

Hitherto it has been assumed in discussing 
stability that the voltages at the terminals of the 
line remain constant. It is true that most modern | 
alternators are provided with quick-acting voltage | 
regulators, the action of which is so rapid that even 
if the load varies very suddenly the flux in the air 
gap does not vary greatly during the resulting 
oscillation ; the e.m.f. generated by the main field 
in the armature (stator) thus remains more or less 


Rg.9. 
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constant. The action of these regulators, however, 


is not so rapid that the terminal voltage remains 
constant. Variations of the load current give rise 
to simultaneous variations in the voltage consumed 
by the stator leakage reactance, so that it is im- 
possible even by the best regulator to force the 
magnetic field of the rotor to follow a sudden alter- 
ation of load so quickly that no change of terminal 
voltage occurs. 

The behaviour of an alternator may therefore 
be represented by assuming that it generates a 
constant e.m.f., E,,, and supplies the load through 
a constant reactance X,, which is approximately 
equal to its own stator leakage reactance (sub- 
transient reactance); the value of this may be 
estimated as 15 per cent., and to it must be added 
the reactance of the step-up transformers, which is 
generally about 10 per cent. The total terminal 
reactance is thus, in general, at least 25 per cent., 
although the value may be subject to considerable 
variations in practice. Still wider variations may 
be encountered at the load end of the transmission 
line, depending not only on the type of terminal 
equipment, but also on the general character of 
the load. For the purposes of this article it may be 
assumed that the load consists of machinery having 
an equivalent capacity equal to that at the supply | 
end, and also a reactance of 25 per cent. The 
results obtained on this basis may be applied to cases | 
where the reactance differs from this value, by pro- 
portionately reducing or increasing the rated capacity 
of the terminal plant. In calculating power limits 
it follows that the reactance of the terminal machines 
must be combined with that of the line, while the 
generated e.m.f., E,,, must be used instead of the 
terminal voltage. Equation (42), page 22, ante, must 
therefore, be rewritten : 


(47) 


Pmax = 
| 


while © must be measured between E,,, and E,,, 
instead of between E, and E,. 
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It has been shown that it is impossible to operate 
an uncompensated line over any distance in excess 
| of 100 miles to 200 miles, so that if it is necessary 
to cover a greater distance recourse must be had 
either to: (a) operating the line with regulated 
| compensation so that the voltage over the whole 
line is always constant, or (6) operating with fixed 
compensation so that the voltage is constant over 
the line at no load and falls towards the middle on 
load. From the arguments in an earlier section 
dealing with the conditions for the stability of 
transmission lines, it would at first appear that the 
former method would offer the advantage of a con- 
siderably higher power limit then the latter. This 
however is not the case, as may be seen from Fig. 9. 

In the first place, the ratio between the power 
limits of the lines with regulated and fixed compen- 
sation respectively, depends upon the value of the 
line angle @,, and becomes smaller as the angle 
becomes smaller. Now ©, as explained in the 
previous section, is the angle between the machine 
e.m.f. vectors, so that 


| 
| 
| 


Ou 0, + 2 Om 


where 6; is the angle between the line terminal 
voltages E, and E,, and 6» is the internal angle of 
the machines. As ©, is limited to 45 deg., and @» 
may be, perhaps, 15 deg., 6; is, in general, not more 


(48) 


41 





m 


P 
ulating the compensation 


| As soon as the ratio is a little greater than 


 entay the effect of reg 

> 
| begins to be favourable, because the value of +. 
|for a given length of line is less with regulated 
|(curve (a)) than with fixed compensation. The 
|advantage, however, is small and only becomes 
| appreciable when te 
line is required for the exchange of surplus power 
between very large self-contained systems. It is 
apparent from Fig. 10 that transmission in one 
span, even with automatically regulated compensa- 
tion, is economically possible only over a maximum 
distance of 200 miles to 300 miles. If the distance 
is greater than this excessive expenditure is incurred, 
either upon the terminal machines (in order to 
increase P,,/P) or upon the line itself (in order to 
increase P,,/P). For distances in excess of 200 miles 
to 300 miles, therefore, additional means of stabilis- 
ing the line become necessary. 


is very large ; that is when the 


ARTIFICIAL STABILISATION OF TRANSMISSION 
LINEs. 
It has been shown above that the physical reason 
for the limitation of the power that can be trans- 
mitted over a given line is the collapse of the voltage 
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than 15 deg. to 20 deg. The initial advantage of 
the regulated line, which is thus seen to be very 
small in any case, may be entirely nullified by the 
difference between the generated e.m.f’s. Ema and 
Em» in the two cases. As for economic reasons it 
is necessary to operate the line itself within the very 
narrow limits of voltage for which the insulation 
is designed, the terminal voltages in the two cases 
must; be the same. When the line with regulated 
compensation is operating at full load (assumed to be 
equal to the natural load) its terminal power factor 
is unity, so that the internal voltage of the machines, 
Ema, for a given terminal voltage is less than its 
value, Em, when the line compensation is fixed, 
because then the machines are operating at less than 
unity power factor. The reduction of the maxi- 
mum power in case (a) by reason of Ema being less 
than Em, may counterbalance the increase due to 
the constancy of the line voltage. This is illus- 


4.€., 


P 
trated by Fig. 10, which shows the ratio >? 
the relation between the natural load for which the 
line must be designed and the load which has to be 


P 
transmitted, for various values of > and for the 


two cases (a) and (b), namely regulated and fixed 
compensation, respectively. The choice of the 
voltage then follows from the curve in Fig. 2, page 1, 
ante. The area between the characteristics (a) and (5) 
is shaded in Fig. 10 


' . Pm 
corresponding to a given ratio p 


|on the line as an attempt is made to increase the 
| power above a certain limit. Consideration of the 
basic equation (34), page 22, ante, shows that the 
| only means of mitigating this limitation is by actual 
| or effective reduction of the line reactance. The most 
| obvious means of accomplishing an effective reduc- 
tion of the reactance is to connect condensers in 
series with it ; that is, to tune the line more or less 
| exactly to the supply frequency. If condensers are 
|so connected at intervals of 100 miles to 200 miles, 
the limiting effect of the line reactance can, in prin- 
| ciple, be entirely removed, together with the Ferranti- 
effect. As, however, the reactive power required by 
| the line reactance is supplied completely by the 
tuning condensers, the reactive power produced by 
| the line capacitance must be absorbed in its entirety 
| by the terminal machines both at full and partial 
|loads. The resulting self-excitation of the machines 
is intolerable, if the length of the line is such that 
the series condensers are necessary in order to 
maintain stability. The only remedy is com- 
| pletely to compensate the shunt capacitance by 
| means of fixed reactors. The result, Fig. 11, page 42, 
|is the series-parallel compensated line proposed in 
| 1929 by R. Riidenberg. 

The cost of such double compensation would 
| be very great however, and in addition there are 
| certain technical difficulties such as the behaviour of 
| the line on short circuit, the effect of surges on the 
| condensers, control of switching transients, and the 
|like. A less obvious difficulty arises from the fact 
|that such a doubly compensated line behaves 


‘ to indicate the transition between the limiting cases. ' almost as a pure resistance, so that stable opera- 
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tion is impossible if the terminal voltages are equal. ing units, the only limit being the resistance losses | booster secondary. The fallacy of this suggestion 


In order to have any power current at all in the 
line there must be between the terminals a differ 
in magnitude of voltage. The transfer of 
would therefore have to controlled by 
adjusting the voltage regulators of the machines. 


ence 
power be 
If the distance over which power had to be trans- 
mitted were greater than that over which a simple 
line could operate stably, the difficulty could be 


overcome by dividing the line into sections, each of 


which was fed by an alternator and delivered its 
power into a synchronous motor, which, in turn, 
drove the alternator of the next section. If each 
section satisfied the stability conditions derived 
in the section on power limits of stability, the whole 
line would be stable. The drawbacks to such a 
scheme would, of course, be excessive capital cost 
and losses. 

As the stabilising effect of the motor-alternator 
sets would be due to their maintaining the voltage 
at or near a fixed value at the ends of each section, 
exactly the same effect can be attained by the 
scheme proposed. by Baum in 1921, in which the 
motor-alternator sets in series with the line are 
replaced by synchronous condensers connected 
in shunt. These maintain a voltage at the points 
where they are connected, which approaches nearer 
to constancy the lower the reactance of the machines 
relatively to the power transmitted over the line. 
In fact, the reactance of the synchronous con- 
densers would have to be so low that their cost for 
very long lines would be prohibitive. The difficulty 
of restarting such a line after a shut down would be 
very great, as it would be necessary to run up one 
section at a time and synchronise the machines one 
by one before resuming normal service. 

A similar effect to that proposed by Baum may, 
however, be obtained by looping a long line on to 
the ‘bus bars of power stations where these occur 
at suitable intervals along its length. Such con- 
ditions arise, for example, in the North American 
and European continents. The machine capacity 
of the local systems then serves merely for the 
stabilisation of the line, which may be obtained 
without any continuous exchange of power or 
reactive power between them and the line, pro- 
vided that the line itself is independently and 
correctly compensated. 

The stabilising effect of static or synchronous 
condensers or of the system networks discussed in 
the previous section depends not only on the fact 
that they supply « reactive power when 
necessary but that they do so instantaneously and 
automatically in response to even the most minute 
fluctuations of voltage. This characteristic cannot 
be reproduced by any form of automatic regulator 
in conjunction, for instance, with tapped reactors. 
If, under conditions which would otherwise lead to 
instability, the attempt were made to regulate by 
such means, at least one step of the regulator would 
have to be switched in and out continuously, pro- 
ducing a constant hunting of the system, first one 
side and then the other of the equilibrium condition. 


wv absorb 


The reactive power-voltage characteristic of a 
synchronous condenser may, however, be approached 
very closely over a considerable range of reactive 
power by the combination of a reactor with a very 
highly saturated iron in parallel with 
condenser (Fig. 12). The iron in the reactor core 
must be worked at a point well above the knee of 
the saturation curve at a voltage equal to the 
normal voltage of the line. At voltages below this 
point, the current taken by the reactor decreases 
rapidly and the combination behaves as a con- 
denser the, capacity of which increases as the applied 
voltage falls. If the applied voltage is increased, 
the reactor current increases very rapidly and the 
combination behaves as a reactor the reactance of 
which the voltage This is 
precisely the characteristic that is required not only , 
for regulating the voltage of a line, but, because the 
adjustment is infinitely fine and also instantaneous, 
for increasing its stability as well. The condensers 
may even be omitted if the line is operated at a load 
much less than the natural load that some 
surplus of capacitative reactive power keeps the 
reactor saturated even under load. A_ stable 
alternating current line of any length and capacity 
may be achieved by the application of such stabilis- 
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that can be tolerated. All that is required is to 
install sufficient saturated reactors to compensate 
the line at no load. 

The possibility of using saturated reactors for 
this purpose appears to provide a solution for the 
problems of very long distance transmission which 
is at once technically more perfect and less costly 
than any other system yet proposed. Although it 
was first suggested in 1918 by Riidenberg, with a 
view to its use for voltage control, its adoption has 
been delayed for many years by difficulties with the 
harmonics produced by the highly saturated iron. 
At that time it had not been realised that long 
transmission lines would be liable to instability ; 
recently however the fresh stimulus provided by 
the recognition of the stabilising effect of the 
saturated reactor (cf., DRP 592,510, granted to one 
of the authors in 1931) has led to the discovery 
of 


means for reducing the harmonics to any 
desired extent. The principle employed is similar 
to that used in reducing the harmonics pro- 
duced by large mercury-are rectifiers, namely 
the subdivision of each reactor into two or more 
units, each of which has the necessary phase 
shift with respect to the others to produce a 


polyphase system. Thus by connecting in parallel 
two three-phase sets of reactors, one star and the 
other delta connected, the harmonics up to the 
llth may be completely suppressed. The reduction 
of noise and the conduction of heat away from the 
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inside of the cores, however, will still require some 
development work before saturated reactors can be 
said to be a commercial article. 

The of saturated reactors offers 
advantages over synchronous condensers, the chief 
of which are lower cost, absence of control gear, ease 
of installation out-of-doors, absence of attendance 
and of the necessity for running up and synchronis- 
ing (the whole of such a line could be switched on 
immediately whereas a line with synchronous con- 
densers would have to be run up in sections) and 
absence of any contribution by the reactors to the 
short-circuit power of the system. A disadvantage 
of the reactors in comparison with synchronous 
condensers is that they do not contribute to the 
synchronising power once the voltage has fallen 
below the knee of the magnetisation curve, so that 
rapid fault clearing would be necessary both on the 
line and on tee-off connections. 

The quadrature booster, which has recently 
received publicity, consists of a species of 
phase-shifting transformer that connected at 
intervals in the line. The secondary windings are 
in series with the line while the primaries are 
connected in shunt in such a manner that the 
voltage induced in the secondaries in phase 
quadrature with the line voltage and introduces a 
phase shift between the voltages on each side of 
the booster. 


use many 


some 


18 


18 


Two claims have been made for such an apparatus. | handicapped by a number of fundamental technical 
In the first place that it results in compensation of | difficulties which at the moment are far from being 


the line by “ transferring” the shunt capacity cur- 
rent into a voltage which is equivalent to that of a 
series condenser inserted in the position of the 


can be shown by drawing the complete voltage ani 
current diagram with due regard to Kirchhoff’s 
Law and to the equilibrium of primary and second 
ary ampere-turns, to which the booster is just a 
much subjected as any other transformer. The 
booster produces exactly the same phase shift bot} 
of current and voltage, so that their relative position 
remain unchanged, and thus does not produce any 
compensating effect whatever. This fact appear 
to have been appreciated, at least partially, by th: 
protagonists of the scheme, because 5f late they hav 
dropped the suggestion of using the booster as 
compensating means, and now propose to use it u 
conjunction with a line at or near the natural load 
to increase the stability limit. 

One of the arguments used in supporting this idea 


has been derived from equation (40) on page 22 
ante. This may be rewritten 
ES 
P ! sin © (49) 
X 


The maximum power is reached when © 90 deg., 
as shown above. The wrong conclusion, however, 
is drawn that if, by means such as the quadrature 
booster, the angle at the maximum power 
always reduced to zero, unlimited power could be 
transmitted. The elementary consideration is thus 
overlooked that the power limitation results from 
the occurrence of a voltage drop at the middle of 
the line proportional to the increased power current. 
The voltage drop can never be prevented by a phase- 
shifting transformer. The angle © is the difference 
between the no-load system angle and the load 
system angle, while the stability depends upon 
whether the transmitted power increases or decreases 
the angle increases. The introduction of 
constant phase shift therefore has no influence at all 
on the power limit or the stability, while the leakage 
reactance of the boosters would actually reduce the 
the effective value 


were 





as a 


stability limit, by increasing 


of X;. 
THe Future or LonG-Distance TRANSMISSION, 
That the future development of the electrical 
power industry will demand the construction of very 
long transmission lines is generally agreed. They will 
become necessary for the interconnection of widely 
separated power systems with a view to smoothing 
out variations in the demand, and for the utilisation 
of the large amounts of water power available in 
those parts of Africa, Asia, South America and 
elsewhere, in which, owing to climatic conditions, 
large scale industry is impracticable. In Great 
Britain very are needed. It 
probably become necessary, however, to run lines 
from the coastal coalfields (North East Coast and 
South Wales) to the industrial centres. These will be 
about 150 miles to 200 miles long, and 
above, should present no very difficult problems of 
voltage regulation or stability, provided that their 
Trans-continental lines 


no long lines will 


as show n 


voltage is corre« tly chosen. 
may be required for powers up to 1,000 MW, and 
distances of 1,000 more. There is, in 
principle, no technical difficulty in utilising 
alternating current for such lines, for which means 
of artificially increasing the stability, probably 
highly saturated reactors, would be required. The 
practical difficulties are no greater than many which 
have been overcome in the past. 
The to which the 
pensated alternating current transmission line is 
subject have led to much speculation regarding the 
possibilities offered by high-voltage direct current. 
One author has gone as far as to allege a coming 
crisis in high-power transmission by alternating- 
current lines. In reality no such crisis exists or is 
likely, because alternating-current transmission 
appears able to fulfil all the requirements that can 
be foreseen at the moment or reasonably forecast 
for the future, if advantage is taken of the more 
recent developments. Though the development of 
direct-current transmission cannot be completely 
| foreseen, it must be kept in mind that it is still 


miles or is 


limitations natural uncom- 


|solved. Among them, for example, is the problem 
| of switching high-voltage direct current, which must 
| be overcome before selective protection is possible, 
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and the sensitivity of the direct-current to alternat- 
ing-current inverter (which is always required for 
the distribution of the transmitted energy into local 
networks) to all kinds of system disturbances and 
momentary overloads. 

The most likely application for direct current 
seems to be for long cables, the high capacity of 
which (20 times that of an overhead line) renders 
their compensation by means of reactors or other 
means prohibitively costly. Apart from this case 
the limits of the application of alternating current 
to long transmission lines are still well in advance 
of any requirements that can be foreseen at present. 
The advocacy of direct-eurrent transmission seems 
to be premature so long as the difficulties attending 
the use of direct current are not within sight of being 
overcome and the possibilities of alternating-current 
lines are not yet exhausted. 


APPENDIX I. 


FERRANTI-Errect, RIszE OF VOLTAGE DUE TO 
SuppEN DIscONNECTION OF LoAp, AND CONDITIONS 
FoR ExciTerR INSTABILITY. 


The whole of the mathematical part of this 
article is based upon the assumption that the 
variation of voltage along the line is small compared 
with its rated voltage, so that second and higher 
order effects due to the variation which is really 
present, may, to a first approximation, be neglected. 
In order, however, to give a more comprehensive 
view of the phenomena, certain of the curves 
(Figs. 3, 4 and 10, pages 1, 2 and 41) have been 
calculated with the exact equations of the line with- 
out losses, in order that they might be extended into 
regions where the approximate relations are no 
longer sufficiently exact. 

The basic relations are : 


i 
E, = E, cos 6 titan / Lain 0 . (50) 


I, =I, cos 0+) By sin @ (51) 


where 
6= o@ and j =/-1. 
re 


If the load P is suddenly switched off the line, 
the voltage at its end rises, the total increase being 
composed of :—(a) the Ferranti-effect of the line 
itself; (b) the voltage induced in the machine 
leakage inductance by the line charging current ; 
and (c) the disappearance of the voltage drop in 
the machine leakage inductance due to the load 
current. The effect of this drop is, in general, that 
the internal e.m.f. of the alternators, which may be 
taken to be that component of the generated e.m.f. 
that remains substantially unchanged during the 
instants immediately following a change of load, is 
greater than the terminal voltage. 

These components may be calculated as follows : 


(a) From equations (50) and (51), with I, = 0, 


E,=E,. E, Ey, and I, =I, (the suffix 0| 
denoting a value at no-load) ; 
z 2 
:— 52 
Ey cos @ (53) 
The charging current is : 
E 
lg = —* tan 0 (53) 


Vv: 


(6) If the per-unit leakage reactance of the 
alternators is e and their rated capacity P,,, their 
reactance in ohms is : : 

. E, 

Xm e. P. 
The voltage induced by the charging current I,, is 
I,¢ - Xm, 80 that 


¢. Ey. Ey. tan 8 


E10 = Ep, + Tio Xm = Em + iT —— 
\/! - Pa 
a /(1 ep" tan @ ) . . (54) 
m ™ 


(c) If before it is switched off the load upon the 





machines is P =P, at unity power factor, the 
voltage drop in the leakage inductance, which leads 


SRGIREERENS. 


by 90 deg. on the terminal voltage E,, is 


, E? P 
I, Xm = Ty-e.5° ¢.p--E, (55) 
The e.m.f. under load is therefore :— 
————— 2)\% 
En V (EF + rr X?) = E, fy + (c P) ? 
\ Pr] } 
a —*% P\*\4 
E, | 1 T (« p-) e (56) 


From equations (52), (54) and (56), 


f,, f. P\t 
1+ (re) S 
p 


ease 


En 
E, 


Ew Ey Eq 
E,. En E ) 

eee ee e—— tan 0! cos 6 

Pm { 
(57) 

From this expression the curves of Fig. 3, page 1, 
ante, are derived, on the assumption that e is 0-25 
corresponding to 25 per cent. 


APPENDIX II. 
MaxtmuM SraBLe Power. 
It is assumed that the line has equal machines 
at both ends, and two cases are considered :— 
(a) The compensation of the line is adjusted so 
that the line voltage is constant at all loads. 
The maximum system angle is 
Qu = 0; + 2 Om = 45 deg. =; 
The line angle @, is derived from equation (18), 
page 3, ante, and the machine angle 6, from the 
geometry of Fig. 9, page 41, according to the 


(58) 


expression : 
I, X P 
tan 6,  =és— . (59) 
E, Pa 
combining (58), (18) and (59), 
wa P eP @-a 
—.,— + 2 tan! — = -, ; 
; 2 tan "gh (60) 


from which the characteristics a in Fig. 10, page 41, 
are drawn. 
(b) The compensation of the line is fixed at such 
a value that the voltage is constant at no load. 
Since 
l 
.  & 
sin @q = sin 7 = V2 


it follows from equation (40), page 22, ante, that :— 


E; 1 
= =. wo han 
=" 2Xm + Xi" 4/2 (61) 


From Fig. 9, however, it is seen that the internal 
voltage drops in the machines are no longer at right 
angles to E, and E,, the voltages which are the 
basis of comparison. The fact that here E,,, the 
internal voltage of the machines, is greater than 
in case (a) above, is of no account because it occurs 
only on the low-voltage side of the step-up trans- 
formers and therefore does not stress the line 
insulation. 

If E, is the voltage at the middle of the line, 





> +2 » x 2 
EY, = Ei + If (Xm + 5’) (62) 
and 
. X;\2 
E? = Et + n(3') (63) 
so that 
E?, = E? + 13 (X}, + X: Xm) (64) 
Now 
— a7 . re oh geen gpl 
J: 
so that 
E? 
X; wal= “<5 (66) 
n 
and 
2 _ p24 ]? =) +25 e Et) 
En Ej + ny P,. 7k’ 
of. 4(cFY wo F FY 
Et 1 5.) Be pf 67) 
Combining (67) with (61), (64) and (66) gives :— 
a eP 
v2 - = 


ae Aap 
ah. oe » 2 , Pes 
. 5.) bel 


from which the characteristics b of Fig. 10 are| between. 


drawn. 








LITERATURE. 


| Operational Methods in Applied Mathematics. By Pro- 
fessor H. 8S. CaRsLaw and J. C. JageGerR. London: 
Oxford University Press (Humphrey Milford). [Price 
17s. 6d. net.) 
| To be of practical value new methods must either 
| produce results unobtainable by existing methods 
or furnish known results more directly and expedi- 
| tiously. The operational methods introduced by 
| Oliver Heaviside were soon shown by him to be 
capable of satisfying both these requirements. 
| Much of his procedure was, however, mathematically 
| unconventional, and, like many pioneers, he was 
| more inclined to push ahead with the application 
|of his methods to fresh problems than to tarry 
| over the task of rendering their foundations secure. 
| Working, as he did, apart from established mathe- 
| matical schools, probably unfitted him tempera- 
| mentally to undertake such a task, but it also had 
|the unfortunate effect of delaying the recognition 
|due to his insight and originality. This, however, 
| has been more than made good by recent intensive 
| studies which have provided the necessary mathe- 
matical justification of Heaviside’s intuitional 
| procedures. There are, in fact, now several alter- 
/native methods upon which the development of 
| the operational calculus can be securely and satis- 
‘factorily based. Probably the most general and 
natural method is that employing the Laplacian 
| transformation, and this is the one followed in the 
| book under review. 
| The general technique of the method is expounded 
in Chapter IV. It is shown to depend on a funda- 
mental inversion theorem, the proper utilisation of 
| which presupposes, on the part of the reader, some 
{acquaintance with contour integration and the 
calculus of residues. Previous to this the formal 
|employment of operators is introduced in Chapter I 
in dealing with ordinary linear differential equations 
| with constant coefficients. The next two chapters 
| contain applications to problems presented by 
|electric circuits with linear lumped impedances, 
| including networks, filters and alternating-current 
| bridges, and by the dynamics of discreet systems. 
| An interesting comparison between the classical and 
|the operational methods of handling the same 
problem is brought out in connection with Lagrange’s 
| celebrated discussion of the normal modes of vibra- 
| tion of a string of beads. Not only do these opera- 
tional methods economise on algebra, they also lead 
directly to subsidiary equations from which both 
the transient and the steady-state solutions are 
obtainable. 
Chapter V extends the Laplace transform method 
to the solution of linear partial differential equa- 
tions, while the remainder of the book is mainly 
occupied with exemplifications of its use in this 
| connection. Chapter VI, devoted to the conduction 
of heat, is noteworthy as might be anticipated from 
| the known interests of its authors, despite the fact 
that the demonstration that the solutions obtained 
|do actually satisfy the given differential equations 
|and the initial and boundary conditions is not 
undertaken. Continuous mechanical systems are 
considered in the two following chapters, the first 
of which treats of the vibrations of bars and mem- 
| branes, and the second of vibration and wave 
|problems in hydrodynamics. Chapter IX deals 
with electric transmission lines which present certain 
analogies with linear flow problems in heat. The 
|expression of the solutions in a form which admits 
| of interpretation in terms of waves travelling along 
| the line and successively reflected at the terminations 
of the line is particularly instructive from the 
| physical point of view. It is regrettable that mathe- 
| maticians, in discussing electrical matters, so rarely 
|conform with the electrician’s established practice 
|of denoting the imaginary unit by j instead of i. 
The final chapter is devoted to electric wave and 
diffusion problems. Five appendixes include notes 
/on Lerch’s theorem, Bessel functions, impulsive 
| functions, and an extensive table of Laplace trans- 
|forms. The collections of examples for solution are 
complete enough to cater for and to cover all 
| soquiuaente. Misprints appear to be few and far 
The book itself is admirably produced 
and moderately priced. 
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SALVAGE AND REPAIR OF 
MOTOR-VEHICLE PARTS.* 


(Concluded from page 40.) 


Clutches and Gearboxes.—The clutch face of the 
flywheel is repaired in one case by Stellite deposition. 
One firm heats buckled clutch plates on a gas ring, 
then subjects them to pressure between two stiff cast- 
iron plates, and a final rubbing with emery cloth follows 
when the plates are cool. The gas ring is effective in 
reducing the quantity of scale. Worn clutch discs are 
repaired by plating, chromium-plating being mentioned 
in one case as successful over long mileages. Clutch 
withdrawal fingers may be faced with Stellite and 
re-ground. Toggle levers are built up by electric- 
welding and are then honed or buffed to original 
dimensions. Clutch centres are built up by the electro- 
deposition of nickel. Withdrawal collars and bushes 
on one type of clutch are regraphited. Clutch-shaft 
spigots have been repaired by chromium-plating to 
reclaim worn ends, but the firm in question has not 
yet been able to confirm the value of this process over 
a sufficiently long period. Metal spraying is mentioned 
as applicable to clutch-operating shafts, but another 
firm states that the deposit cracked during grinding. 
Clutch operating-lever eyes are welded. On one type 
of vehicle, clutch sliding members are repaired by metal 
spraying on one race diameter. Welding is done in 
one make of vehicle on clutch-stop levers and on lugs 
of clutch thrust-race housings. 

On one type of epicyclic gearbox, all broken bands 
are welded, machined, and fitted with either the old 
or new liners. Bands which normally break are the 
external type. To locate the broken parts, an old 
internal band is fixed to a steel plate and the broken 
external band is tacked together by welding, using the 
internal band as a jig. It is then machined and a new 
liner fitted after welding up the tacked parts. Stelliting 
is done to operating strut tips, automatic adjuster rings, 
adjuster screws, bus bar bucket sockets, and "bus bar 
bracket sockets. Where the ball end of the "bus bar 
bracket operating pin becomes worn, the ball is ground 
off and a softened ball brazed on. The ball end is then 
hardened. Where fourth-gear ball tracks become 
badly worn the tracks are ground out and larger balls 
fitted. 


Worn spigots of the main shaft are turned down and | 


a steel bush fitted to bring them back to size, or they 
may be built up by electric welding and subsequently 
machined or ground to original dimensions. Gearbox 
main shafts, when repaired by metal spraying on worn 
ball-race diameters, showed cracks on grinding. Nickel- 
plating is applied to one type of gearbox constant-drive 
shaft on the splines, race diameter and thread. Lay 
shafts are built up by welding with hard alloy. On 
one type of gearbox driving shaft, chromium-plating 
is applied to four bush diameters, and to the shaft of 
the torque-convertor pump on the same unit. In 
some cases where chromium-plating has been applied 
with success to gearbox splined shafts, the cost has 
exceeded the price of new components. On one type 
of vehicle gearbox, selector quadrants are welded and 
re-drilled, and bronze welding is applied to selector 
shafts and gear-engaging rocker shafts on two bush 
diameters. Stelliting is done to gearbox selector-fork 
striking jaws and selector quadrants. 

D*fferential Gear and Housing.—A differential wheel 
with one and a half teeth broken was rebuilt solid, 
then machined and filed to shape, and the result has 
proved satisfactory. Packless-gland differential oil- 
seal washers are ground back to a high finish on the 
face by a universal grinder with a magnetic chuck. 
Rear-axle banjo-spring pads are welded up, and electric 
welding is applied to rear-axle casings. Worn splines 
on differential-worm ends may be built up by chromium 
deposits and re-ground. Chromium-plating has been 
successfully applied to differential pinion carriers, but 
is costly. Another operator mentions the chromium- 
plating of one type of differential spider on four journals. 
Metal spraying has been used in repairing differential 
yokes on two race diameters, and this process is also 
applied to various types of worm shaft. Yokes are 
electrically welded by another firm. The sleeves on 
the inside of differential cases are built up by oxy- 
acetylene welding, then bored out. 

Propeller Shafts, Axle Shafts, and Universal Joints.— | 
Splined ends of axle half-shafts may be built up by 
welding, then machined and re-splined in the milling 
machine. The new spline is cut so that its forward 
driving face is parent metal, and the whole is made a | 
press fit into the differential. Worn surfaces on 
splined axle-shafts have been repaired by nickel-plating | 
with subsequent machining, by welding with machining | 
and heat treatment, and by chromium deposits followed | 
by grinding, this latter process being mentioned for 





* Report of the Automobile Research Committee ; 


compiled by W. G. Stevenson, M.A., B.Sc., and published 
in the Journal of the Institution of Automobile Engineers 
Abridged. 


for written discussion. 
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propeller-shaft ends also. Gas welding is used and hubs where ball races or taper-roller races become 
welding rods may consist of nickel-chrome or bronze | slack in their housings, two methods have been adopted 
materials. Axle-shaft keyways may be repaired by/|in salvaging: cold spraying and tool-post grinding, 
bronze welding and worn cone ends are made good by | or building up by bronze welding material and machin 
| the electro-deposition of nickel. Worn ends of pro-| ing to size. On one type of vehicle, rear hubs are built 
| peller shafts are cut from the tubes and new ends fitted. | up by nickel-plating on internal race diameters and 
| Front and rear ends of propeller shafts may also be | threads. Stub axles are machined and fitted with 
|Tepaired by the electro-deposition of nickel. A long | oversize brass bushes in one case, in another they are 
| shaft may be cut down, in some cases, to make a useful | nickel-plated, and in a third they are repaired by 
| shorter one. Welding is applicable to cardan couplings | chromium-plating on two race diameters for one type 
| and coupling spiders, electric welding being mentioned | of vehicle. Front-axle thrust pads are Stellited. Ba!! 
| in one case. Bronze welding is stated to be applicable | bearings are in general salvaged by firms specialising 
| to all types of propeller-shaft yokes and couplings. | in this type of work, the usual method being to grind 
| The limiting factor in applying welding to high-tensile | out the ball tracks and fit oversize balls. 

steel parts, such as cardan shafts, driving shafts, worm | Body Part and Accessories.—In repairing aluminium 
i Shafts, etc., is its effect on heat treatment. Metal| panels, a satisfactory method has been to hammer 
| Spraying may be applied to cardan boxes. the panel back into shape and then to float aluminium 
| Brakes.—One operator mentions the repair of worn | solder over the damaged part. Anodising of radiate: 
| surfaces on brake shafts by nickel deposition. Brake| tanks to prevent corrosion has been successful, but 
camshafts are welded with nickel-chrome welding rod, | costly. Zinc spraying for this purpose was found by 
then trued up and ground to standard size; another| the same operator to be unsuccessful. Speedometer 
firm mentions that, in some cases, camshafts are | pinions may be keyway-welded and recut. 
reconditioned by this process three times. Another Miscellaneous Methods of Repair.—Owing to the difti 
method for repairing brake camshafts is by the electro- | culty of obtaining aluminium, one firm replaces many 
deposition of nickel. Brake-shoe fulerum pins are | small damaged or broken aluminium castings by gun 
built up by electric welding and subsequently machined | meta] castings, thé original aluminium parts being 
or ground to original dimensions. Welding is done to| used as patterns. Worn collars on which leather oi! 





serrations on foot pedals, brake-rod fork ends are 
welded and re-drilled, and brake-lever faces are welded 
and machined. Hand-brake trigger pawls are Stellited. 
In treating brake drums by chromium-plating, one 
operator found the plating wore off after a small 


seals rotate are run up with white metal and machined 
down ; various types of gunmetal bushes are machined 
and run up with white metal. Chassis frames have 
worn parts welded. In electro-deposition of nickel or 
chromium, no heat is applied and the heat treatment 


| are bored 4 in. oversize and a steel liner fitted. Where- 


of the part is unimpaired. Deposited chromium shows 
excellent resistance to wear, as good as, if not better 
than, a case-hardened surface, and light deposits on 
simple parts can be applied with sufficient accuracy to 
obviate subsequent machining. On the other hand, 
there is a slight reduction in the fatigue strength of a 
journal after chromium-plating ; parts treated in this 
way can only be finished by grinding; on irregularly 
shaped parts the deposit is not uniform in thickness ; 
and thick deposits are not practicable unless the parts 
are of simple shape. Metal spraying does not heat the 
part, so that the heat treatment is not disturbed, the 
deposit can be built up to almost unlimited thickness, 
and, according to the alloy used, the deposit can be 
machined by ordinary methods. In metal spraying, 


mileage. In Dewandre cylinders, when the bores wear 
to such an extent that leakage occurs irrespective of 
the condition of the piston leather, the cylinders are 
bored out and oversize pistons fitted. The old pistons, 
if in good condition, are used in other cylinders. Lock- 
heed brake cylinder bores have been repaired by 
chromium-plating, but while apparently successful, the 
tests by this firm have not been sufficiently extensive. 

Springs and Shackles.—Broken spring plates, when 
the fracture is adjacent to either end, are reset and 
converted into intermediate plates. Acetylene and 
electric welding processes are mentioned in the repair 
of broken road springs. Road-spring shackle pins, 
which have been chromium-plated to prevent rapid 
wear and seizure due to rusting, have had their useful 
life doubled. Shackle pins have also been built up by| however, the preparation of the surface by sand 
| electric welding, with subsequent machining or grinding | blasting or rough turning makes an appreciable reduc 
|to original dimensions. Shackle-bracket eyes are | tion in fatigue strength, the adhesion of the deposit 
electric welded by one operator, who states that this/| is limited, and the strength and adhesion of the deposit 
process gives another 80,000 miles of use to these | is not sufficient to resist intense local stress. Welding 
components. One firm repairs shackle-pins andj| has the advantages that the hardness and thickness of 
shackles by machining down and fitting an undersize | the deposit can be as required, and the adhesion is 
bush, or by welding up and machining back to a fixed | assured. With this method, however, the heat treat- 
standard, fitting an oversize bush. Another firm | ment of the part is more or less adversely affected, and 
mentions the welding up and re-boring of all worn parts | distortion may occur. 
in shackle brackets and plates. Repair of shackle pins 
by nickel-plating was found, in one case, to be too 
| °Tixce—Tyre treads, when worn smooth, are re| CORROSION AND PROTECTION OF 
| grooved by portable tyre-grooving tools. When no| STRUCTURAL STEEL.* 
| further mileage can be obtained, the covers, if other- | By J. H. Hesxeru, A.A.C.I. 
| wise sound, are re-rubbered either by the makers or | “C noluded from ° 28.) 
| by firms specialising in this type of work. The maker's | - — 

re-mould is found to give better service than re-soling,} THE first function of a priming coat is to provide 
land the latter also tends towards skidding unless | sufficient adhesion to the metal so that thermal or 
| specially treated. It is not, therefore, used on private | mechanical shock wil) not result in flaking, and peeling 
| cars, or on the front wheels of ‘“ mechanical-horse "| of the whole paint system from the surface. As a 
| vehicles. preventive of corrosion, this necessity is obvious, and 
orn front-axle swivel pins are| need not be dealt with in detail other than to point 
built up by electro-deposition of chromium. One| out that flexibility is an essential and that without this, 
| operator repairs steering pivot pins by machining down | good priming qualities are impossible. The second 
|and fitting an undersize bush, or by welding up and | function of a primer is to prevent corrosion of the 
| fitting an oversize bush after machining to a fixed | metal caused by the electrolytic action of water-soluble 
| standard, a universal grinder being used. Another | salts, etc., either by reason of the impermeability of 
| firm found chromium-plating of steering pivot pins to | the film to water, or by reason of the inhibiting action 
| be unsuccessful, owing to the plating flaking off. In| of corrosion by the pigment contained in the primer. 
the Marles type of steering, the steering cam is carried The prevention of corrosion by reason of the imper- 
on two taper-roller races, the inner cups of these races | meability of the primer to moisture, is primarily a 
being integral with the cam. Where collapse of the | function of the vehicle or binder in which the pigment 
races occurs, with consequent damage to either or both | particles are dispersed. Most film-forming materials 
of the cups, normally the complete steering cam has| used in the manufacture of paint are, to a certain 
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Steering Gear.—W 








|to be renewed. This may be avoided by machining | extent, permeable to moisture, and the degree of 


off the taper inner cup on the cam and fitting standard | rusting of iron has been claimed to show correlation 
taper-roller races of an equivalent size. One firm states| with the measured permeability of the film. The 
that the life of steering pivot pins may be prolonged | pigment has probably the greatest effect on the useful- 
indefinitely by grinding to a second standard size on| ness of a primer as a preventive of corrosion, and 
initial wear, and by loading with welding material and | there is no doubt whatever that the nature of the 
grinding to the first standard on subsequent wear| pigment has a far reaching effect on its protective 
occurring. Steering shafts may be built up by metal capacity. 

spraying. Certain types of steering rocker-shafts are| Pigments can be grouped into three classes, namely. 
repaired on two bush diameters by electro-deposition | those which definitely inhibit corrosion ; those which 
of nickel. | have no appreciable effect either on corrosion, inhibi 

Wheels, Hubs, Front Azles, Ball and Roller Bearings. 
—Road-wheel centres stretched on the bearing housing 





* Paper entitled ‘‘ Paint Characteristics,” constituting 
the third and final contribution to a symposium on 
ever possible, a bearing housing is bushed. Worn| “ Atmospheric Corrosion of Structural Steel, and Paint 
hubs are built up by oxy-acetylene welding, according | Protection,” presented before the Melbourne Division 
to one operator, and another mentioned the building | of the Institution of Engineers, Australia, on July 29, 
up of these parts by bronze welding. In the case of' 1941. Abridged. 
































tion, or acceleration ; amd those which actively assist 
corrosion. The exact mechanism of corrosion has been 
a matter of some controversy, but the basis of all 
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| ARC-WELDED EVAPORATORS. 


THAT progress in the welding of large pressure vessels 


| 

| independently surveyed by Messrs. Vulcan Boiler and 
General Insurance Company, Limited, 25, Birchin-lane, 

| London, E.C.1, to the code for pressure-vessel welding 


modern theories of corrosion is the existence, on a metal | is continuing rapidly is shown by the recent construc- | adopted by the American Society of Mechanical Engi- 
surface in contact with an electrolyte, of areas of | tion of four arc-welded evaporators having an internal | neers. All the main seams were examined by X-rays 
potential difference, forming, in effect, a number of | diameter of 11 ft. and designed for a working pressure | for slag inclusions and other defects. ; . 


short-circuited galvanic cells, in which the metal acts 
as anode and thereby undergoes corrosion. 

To appreciate the action of pigments in inhibiting 
corrosion a similar action by water-soluble salts should 
be considered. 
soluble chromate which, when in solution in water in 


| of 250 lb. per square inch. The evaporators are 
| 26 ft. 9 in. long over all, this length being made up of 
two cylindrical sections, each 10 ft. 4 in. deep, and 
|a dished top and bottom. The accompanying illus- 





A well-known case is the action of a| tration shows one of the completed evaporators as | 


| constructed by Messrs. G. A. Harvey (London), 








MOTOR PASSENGER VESSEL FOR 
THE LAKE OF THUN. 


Some particulars of the motor-vessel Thun, recently 


contact with iron, effectively prevents corrosion by | Limited, Woolwich-road, London, 8.E.7, to the order! supplied to the Berne-Liétschberg-Simplon Railway 
reason Of the formation of a mixture of ferric oxide | of Messrs. Tate and Lyle, Limited, 21, Mincing-lane, | Company, for operation on the Lake of Thun, are given 
and chromium oxide—possibly hydrated—at the anodic | London, E.C.3. The evaporators are intended for use | in the Escher Wyss News, to which we are indebted for 
points of the surface. The protective action of certain | in connection with sugar refining and are not plain | the particulars given below. The boat has a length of 
chromates depends on their slight solubility in water, | cylindrical shells but contain evaporating tubes. These | 39 m., a midship breadth of 5-5 m. and a moulded 


to bring about this condition of passivity. Lead 
chromates, which are practically insoluble in water, 
have little or no corrosion-inhibiting action, whereas 
zine chromate, which is very slightly soluble in water, 
has a very marked inhibiting effect. This effect, 


however, is not apparent in acid conditions, as, in acid | 
solutions, chromates act as depolarisers and actually | 


encourage corrosion. Zine chromate, therefore, should 
not be used as a pigment for primers which are to be 
used where acid conditions exist in the atmosphere, 
such as in industrial areas where appreciable quantities 
of sulphur acids are present in the air. 

The protective action of alkalies on steel is due to 
the formation of hydrated ferrous oxides at the anodic 
points, with consequent polarisation. Iron and steel, 
immersed in alkaline solutions will keep bright inde- 
finitely if chlorides and sulphates are absent. The 
well-known property of red lead as a corrosion inhibitor 
is generally considered to be due to the alkaline nature 


of the pigment, coupled with the fact that it is an | 


oxidising agent, the red lead acting as an anodic 
inhibitor and keeping the iron in a passive state. 
There are two types of red lead on the market at the 
present time—the ordinary grade, which contains 
relatively high percentages of litharge, and a grade 
known as * non-setting " red lead, which contains very 
little litharge. There is some evidence to show that 
the non-setting red lead is not as effective a corrosion 
inhibitor as the ordinary grade—probably because this 
latter is of a more basic character and will form con- 
siderable amounts of reaction products with linseed 
oil which decrease the permeability of the film to 
water. 

On the other hand, the non-setting red lead paints 
ean be properly mixed and proportioned in a factory, 
while the reaction between high-litharge red leads and 
the vehicle requires them to be mixed immediately 
before use. It is important to note, however, that for a 
primer to inhibit corrosion successfully, it must be in 
intimate contact with the whole of the metal. Where 
iron has been partly descaled before painting, corrosion 
may take place very rapidly owing to the large areas of 
potential difference existing on the surface between 
the scale and the metal. Hence the necessity for com- 


plete descaling to prevent subsequent corrosion. The 
two outstanding pigments which act as corrosion 
inhibitors are those mentioned above—viz., zinc 


chromate and red lead, but other pigments such as zinc 
dust, aluminium and metallic-lead powders, have a 
marked effect on the prevention of corrosion, being 
electro-positive to iron. 

A considerable number of pigments are quite neutral 
in their effect in primers—that is, they neither inhibit 
not accelerate corrosion. Of these may be mentioned 
iron oxides, if free from water-soluble materials, zinc 
oxide and white lead. A few pigments, however, have 
marked corrosion-accelerating properties. The most 
notable is carbon black which should never be used in 
primers for iron and steel ; neither should any pigment 


which contains any appreciable quantities of water- | 


soluble chlorides or sulphates, as these actively assist 
corrosion. Carbon is electro-negative to iron. It is 
necessary to note, however, that a pigment which is a 
good corrosion inhibitor when used in a primer is not 
necessarily correct for use in a finishing paint, as it 
may impart very poor durability to weather conditions. 
An example of this is red lead, which should not be 
used in finishing paints and is normally used only in 
primers. The priming coat is then protected with a 
paint containing a pigment which will impart weather- 
resisting qualities. As previously mentioned, the effect 
of the vehicle on the primer is marked and its perme- 
ability to water has considerable bearing on its ability 
to protect the metal from corrosion. 

Untreated (“ raw *’) linseed oil is more permeable to | 
moisture than an oil which has been heat treated to | 
effect some polymerisation, and the use of this type of | 
oil as part, at least, of the vehicle is recommended. | 
Heat-treated tung oil, in combination with certain 
resins, makes excellent primer vehicles on account of | 
its relatively low permeability, but such primers are 
relatively high in price, particularly at the present 
time when tung oil is not only very difficult to obtain 
but is extremely expensive, 


| are contained in the lower section, which is known as 
| the calandria section. Since two tube plates are required 
| and 1,792 tubes, the tubes being welded to the plates 





depth of 2-45 m. The draught, exclusive of the keel, is 
| 1-15 m. The speed, when carrying 300 passengers, 
is 23 km. per hour. The vessel is of the single-screw 
eee and is propelled by a 250-300 h.p. Diesel engine 
| supplied by Messrs. Sulzer Brothers, of Winterthur. 
| The Thun was built by Messrs. Escher Wyss at Ziirich 
and was transported by road in two parts to Thun 
at the western end of the Lake of Thun. Here the 
parts were welded together on the beach of the Muni- 
cipal Bathing Establishment. The length of the 
largest section transported was 20 m. and its weight 
14,000 kg. The distance from Ziirich to Thun by 
the route taken, through Brugg and Berne, is about 
60 miles. The shell of the vessel was completely 
welded up to the deck stringer at Ziirich and the 
deck equipment, which was designed for riveting 
in place, was provisionally erected. It was removed 
for transport. The shell plates overlap and are 
welded inside and out and all frames up to a point 
700 mm. above the keel are also welded on all sides. 








The vessel has nine watertight bulkheads. For assembly 


|at Thun, a strip was cut from the edges of the shell 


plates and annealed strip plates inserted, butt-welded 
in position. The welded seams were staggered in 
each row. 

In view of the fact that the vessel is required to 
travel astern for considerable distances, both on the 
River Aar at Thun, and in the channel connecting 





| 


} 





and the plates to the shell, considerably more welding 
is done on this section. ‘“‘ Fleetweld” electrodes, 
manufactured by Messrs. Lincoln Electric Company, 
Limited, Welwyn Garden City, Hertfordshire, were 
used throughout. 

The calandria section is 143 in. thick, the tube 
plates, each of which is in one piece, are 1 in. thick, | 
and the tubes are 9 ft. 0} in. long by 1} in. in diameter» 
The dished bottom is 1¥ in. thick. This section wag} 
tested hydraulically to 375 lb. per square inch. The | 
upper section is 1} in. thick with a dished top 1¥ in. | 
thick and was tested hydraulically to 285 Ib. per 
square inch. Each cylindrica] section is made from 
one plate so that there is only one longitudinal seam | 
to each. The dished ends are flanged and butt-jointed | 
to the shell; thus there are only three circumferential 
seams. The ends are 3 ft. 0} in. in depth. It is inter- | 





| esting to note that the ends before dishing and flanging | 


were 13 ft. 54 in. in diameter, this being the maximum | 
width that can be rolled in this country. It will be | 
noticed that manholes with welded reinforcing rings, | 
and welded pad-pieces and stools for pipe connections | 
are provided. 

The evaporators were made to conform to Class I i 
the “Requirements for Fusion Welded Pressure 
Vessels intended for Land Purposes ” of Lloyd’s Regis- | 
ter and are claimed to be the largest vessels made so far | 
to comply with this code. There were, moreover, 


| Lake Thun to Lake Brienz at Interlaken, it is fitted with 
both bow and stern rudders. They are operated from 
| the wheelhouse through chains and the steersman, by 
| means of a change-over device, can change the steering 
| from one rudder to the other; the rudder not in use 
|is locked. A variable-pitch propeller is fitted, revers- 
|ing and speed control being obtained by alteration of 
the blade angle. The vessel carries a crew of three 
men, comprising the steersman, who operates the 
propeller control and is provided with gauges indi- 
cating the operation of the engine; an engineman, 
who is also available for deck duties ; and a fare collec- 
tor, who can also assist on deck. The paddle-wheel 
steamer Town of Thun, which was replaced by the new 
Diesel-engined vessel, required a crew of five and had a 
maximum capacity of 300 passengers, compared with 
350 in the case of the Thun ; her speed, without passen- 
gers, was 21-5 km. per hour, as compared with 24-7. 
The coal consumption of the steamer was 8-5 kg. per 
kilometre, while the Diesel vessel consumes 1-83 kg. 
of gas oil per kilometre. 








AUSTRALIAN INDUSTRIES.—The Board of Trade have 
received a copy of the annual report of the Australian 
Tariff Board for the year ended June 30, 1941. The 
report is divided into two parts, the first of which is 
enfitled “ statistical.” This includes details of the 
public inquiries held by the Board during the year 
under review and a list of the reports resulting from such 
ifquiries. Part II, which is entitled “‘ General,”’ con- 

ns sections relating to the competitive position of 

ustralian industry ; county assistance measures; the 


Fwar organisation of industry and post-war reconstruc- 


tion. A copy of the report may be seen by persons 
interested on application to the Department of Overseas 
Trade, Neville House, Page-street, London, S.W.1. 





NATIONAL HEALTH AND PENSIONS INSURANCE CHANGES. 
—In consequence of the passing of the National Health 
Insurance, Contributory Pensions and Workmen’s Com- 
pensation Act, 1941, the following changes came into 
operation on January 5. Non-manual employers are 
to be compulsorily insured unless their remuneration 
exceeds 4201. per annum, instead of 250/. as hitherto. 
This brings health and pensions insurance into line 
with unemployment insurance. The rate of the weekly 
health-insurance contribution will be increased by 2d., 
of which 1d. is to be borne by the employer and 1d. by 
the employee. The effect of the combined health and 
pensions insurance contribution will be to raise it to 2s. 
in the case of a man and to ls. 7d. in that of a woman. 
Of these contributions the employee’s share will be 
normally 1s. for a man and 10d. for a woman. The 
ordinary rates of sickness and disablement benefit wil] 
each be increased by 3s. a week, 
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THE JUNIOR INSTITUTION OF 
ENGINEERS’ EPIDIASCOPE. 


Asovut ten years ago, the Council of the Junior 
Institution of Engineers acquired a second-hand epidia- 
scope for the lecture room at their headquarters, 39, 
Victoria-street, Westminster, to assist members who 
might have difficulty in providing lantern slides to 
illustrate their papers. The instrument was somewhat 
imperfect, but was put into working order by the late 
secretary, Mr. H. G. Riddle, who modified it con- 
siderably ; notably by the addition of a second reflector, 
to enable it to be used from behind a transparent 
screen. This was a distinct advantage, as it would have 
had to be placed so close to the front of an opaque 
screen as to interfere with the view of the projected 
image, from a large part of the room. The transparent 
screen, consisting of tracing paper sandwiched between 
two panes of window glass, 4 ft. square, and mounted 
in a wooden frame, proved to be quite satisfactory and 
is still in use. The illumination was by a special type 
of 1,000-watt lamp, designed for epidiascope use, but 
this had a rated life of only 100 hours, and was rather 
expensive, being catalogued at 2/. 10s. These con- 
siderations, coupled with the difficulty of dispersing 
the heat generated, and the impossibility, under war- 
time conditions, of replacing the lamp, should it burn 
out, were among several factors which, latterly, had 
prevented the epidiascope from being used to the 
desired extent. Moreover it called for experienced 
handling if the best results were to be achieved. 

To obviate these disadvantages, Mr. H. J. N. Riddle, | 
son of the late secretary of the Institution, recently 
offered to reconstruct the instrument; but he found 
that, if the existing high-powered lamp was to be 
dispensed with, complete redesigning would be neces- 
sary. How this was accomplished was described by 
him in a paper delivered before the Junior Institution 
on October 4, 1941, and illustrated by projections with 
the re-modelled epidiascope. As reconstructed, it 
presents several features which we believe to be novel, 
as will be seen from the following description (based 
upon Mr. Riddle’s paper) and the illustrations, Figs. 1 
to 5, on this and the opposite page. Although the 
wattage has been reduced from 1,000 to 432, the illu- 
mination is appreciably better than it was originally, 
while the ease of handling has been much improved, 
the problem of cooling has been solved, and the adapta- 
bility of the instrument, as regards the size of the 
book or other object that can be accommodated, has 
extended to cover practically any dimension 
likely to be encountered in practice. 

In the original design, the light rays from the 1,000- 
watt lamp, after collection by the single condenser lens, 
were directed down on to the object by a large flat 
reflector. The light reflected from the object was 
projected vertically upward and diverted to the hori- | 
zontal by a second reflector, mounted on top of the | 


been 


casing. 
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be raised on columns, and the lower reflector altered 
in position, so that the rays could pass upward through 
a slide or other transparent object located over the 
aperture in the top of the casing, thus enabling the 
instrument to be used as a science lantern; this pre- 
supposed, of course, that the parts were not too hot to 
be handled. In fact, however, they often were too 
hot; and the high temperature attained, which soon 
affected the mirrors, also limited the choice of objects 
which could be displayed for more than a few moments. 
The two stages of reflection (the one to change the 
direction of the rays from horizontal to vertical, and 
the other to divert them back to the horizontal and 
reverse the image) called for nice adjustment of the 
parts, and also caused a considerable loss of light. 

As a prime essential in remodelling the instrument 
was to permit the use of lamps that could be readily 
obtained, Mr. Riddle decided to investigate the possi- 
bility of employing ordinary 36-watt motor-car head- 
lamp bulbs and, at the same time, of adopting an 
optical system with a completely horizontal axis ; 
that is, with the object held vertically, as a lantern 
slide is held in a carrier of the usualtype. An incidental 
question arising from the selection of the type of bulb 
was, whether the twelve bulbs that it was proposed to 
use should be connected in series and run direct from 
the supply mains, with a suitable resistance in circuit, 
or whether they should be connected in parallel and 
supplied with current through a transformer. The 
eventual decision was to put the lamps in parallel and 
to incorporate a transformer capable of supplying 
36 amperes at 12 volts. 


This simplified the construc- | 
tion of a frame to take the 12 lamps and obviated 
possible difficulties of insulation, which a mains supply 
would have entailed ; and, as these lamps are current- 


rated, and not voltage-rated, it avoided the risk of 
burning out one of a set of series-connected bulbs. 

On this basis, a trial lamp-head was constructed ; 
and a transformer also, as no suitable stock type could 
be obtained. The lamp-head was found to be quite 
satisfactory, and was adopted for the final design, | 
practically without modification. Its arrangement 
ean be seen from the illustrations, particularly Figs. | 
2 and 5. The lamps are placed in the form of a square, 
which brings them close to the object to be illuminated, 
and the back portion of the head is hinged to facilitate 
cleaning and the replacement of the lamps. By this 
arrangement, of course, the need for condensers is 
eliminated. The head is mounted, as the illustrations 
show, on a column which contains the transformer, 
and which serves also as a trunk to convey the air 
circulated by the fan (indicated by dotted lines in 
Fig. 1), which is located in the base. The fan is driven 
by a small motor and runs at less than 1,000 r.p.m. 
The air enters underneath the base and passes up the 
trunk to the head, where the flow is divided, part 
issuing through holes in the central lens tube, as /| 
shown in Fig. 2, to converge on the object, and the 


| passed a strip of stiff paper, 433 
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so that there is a constant circulation round the lamps 
and the internal mirrors behind them. This air finally 
passes out of the head through a circumferential light- 
trap, to be seen in section in Fig. 2. Two circum- 
ferential fins are also fitted on the conical back of the 
head, to assist in cooling the assembly. 

The height of the optical axis above the base deter 
mines the maximum size of book or paper that can be 
accommodated, in projecting illustrations that cannot 
be cut out and mounted for the purpose; and we 
were interested to learn that this dimension was 
actually proportioned to suit the page size of ENor- 
EERING. Still larger pages can be inserted, of course, 
if the illustration that it is desired to project is suitably 
situated on the page. The object to be illuminated is 
held in position against the lamp-head by means of a 
movable “ sub-stage,” so called because it corresponds 
in function to that portion of the original instrument. 
It is triangular in side elevation and is carried on two 
arms, as shown in Figs. 1, 3, 4 and 5; and, as it is 
mounted on trunnions, any one of the three faces can 
be brought to bear against the object or the back 
of the lamp-head, and locked in that position. The 
pressure necessary to hold the object in place between 
the sub-stage and the lamp-head is applied by means 
of a cam, revolved by the handle to be seen on the 
right of Fig. 1, and bearing against a bracket on the 
sub-stage supporting arms. Inside the sub-stage are 
the two condensing lenses taken from the original 
instrument, and, in the apex of the triangle, a single 
36-watt lamp. This used when it desired to 
project an image (for example, that of a lantern slide) 
by transmitted light. If desired, a slide-carrier can 
be clamped between the head and the sub-stage, when 
the instrument can be used like an ordinary projection 
lantern ; or a thin glass cell can be inserted, to enable 
chemical experiments to be demonstrated. 

A control switch is provided, and is mounted on the 
left side of the air trunk, beneath the lamp-head, as 
shown in Fig. 2. It has four positions, namely, “ Off ” 
(all lamps extinguished, but fan left running); “* Epi ™ 
(the twelve grouped lamps alight); “ Sub” (sub-stage 
lamp only alight); and “Sub + Epi” (all lamps 
alight, for experimental purposes). The maximum 
size of object that can be projected is 44 in. square. 
To facilitate the projection of a number of illustrations 
in fairly rapid succession, the instrument has been 
provided with a slotted frame, to be clamped between 
the head and the sub-stage, through which can be 

; in. wide, on which 
the series of illustrations has been gummed: this 
simplifies operation, by rendering it unnecessary to 
unclamp and re-clamp the sub-stage for each pro 
jection. We understand that the instrument has been 
found, in use, to fulfil all expectations. The reflected 
light of the twelve lamps gives a bright image, and the 
illumination by the single sub-stage lamp, when trans- 
parencies are being shown, is even brighter. The 


is is 


If desired, the upper reflector system could | remainder flowing through holes in the lamp mounting, ' benefit of the forced ventilation is one of the most 
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Fig. 3. 


noticeable features, the temperature in the vicinity of 
the objects being so much reduced that the hand can 
be held there without discomfort. The accessibility 
is good, and the operation of the instrument in its 
present form is so much simpler than before that a 
complete novice can officiate as “ epidiascopist ’’ after 
only a few moments in which to familiarise himself 
with its various functions and adjustments. 








SOME ASPECTS OF POST-WAR 
RECONSTRUCTION .* 


M.Inst.C.E. 


By W. Gorpown Less, B.Sc., 


| PROPOSE, as an engineer in the service of a munici- 
pality, to discuss certain aspects of post-war recon- 
struction, and to express some of the hopes, fears and 
uncertainties that are in my mind and probably in 
the minds of many of us; with diffidence, because the 
subject is too vast to be comprehended in a single 
address and because it is now being examined by the 
Government and by learned and scientific bodies. 
Reconstruction must be, and is being, preceded by 
planning—planning must be influenced by experience— 
and who is better qualified than the engineer to advise 
from experience on many of the hindrances and false 
incentives that have influenced the industrial, civic and 
social development of the country ? 

What is the recent history of this movement towards 
post-war national planning and reconstruction? In 
January, 1940, the report of the Royal Commission on 
the Distribution of the Industrial Population was 
presented to Parliament. The report was completed 
in August, 1939, so that it is a survey of a pre-war 
problem. Since then the nature and scope of the 
problem have been widened and the urgency made more 
intense by the impact of war. . 

The Government have implemented, in part at least, 








one of the recommendations of the report, in that H.M. 
Office of Works has given place to the Ministry of Works 





and Buildings, with Lord Reith as the responsible 
Minister. The Post-war National Reconstruction 
Committee of the Institution of Civil Engineers was 
appointed in January, 1940, and its work is referred to 
briefly in the report of the Council for the year 1940-41. 
It has considered, at the request of the Minister of 
Works and Buildings, the report of the Royal Com- 
mission referred to above, and has issued an interim 
report on the subject. I understand that that report 
is to be available for members ; it is of the very greatest 
interest and importance. 

Reconstruction and re-planning must come about 
by direction of the Government. Among their agents 
will be local authorities, with such additions and | 
modifications as may be necessary, and among their | 
instruments, the engineers and administrators. This 





* Chairman's address to the Yor'shire Association of 
the Institution of Civil Engineers; delivered at Leeds, on | 
Abridged. 


November 8, 1941. 


Fig. 4. 


approach to the subject is an important one, because 
Local Government, and now Regional Administration, 


affects every citizen, though it may be only indirectly. 


In order to look forward with intelligent anticipation, 


it will be helpful first to look back and view some o 
the things that have stood in the way of development 


Among those obstacles to development one must rank 


high: the Parliamentary procedure by which a loca 
authority must strive to obtain powers to construc 
major works. The scheme prepared by the engineer: 


is almost automatically opposed by a host of interests, 


and too often is deprived of much of its effectiveness o 


saddled with inefficiencies in the course of bargaining 
Again, | 


aimed at reducing the extent of the opposition. 
much of the law under which engineers administer thei 


services is out of date, and amendment of it has been 


piecemeal, so that the present state is confused 


Legislation and direction affecting planning and reforms 
has been half-hearted, in that it was too often permissive 


rather than obligatory. 

The boundaries within which the engineer so ofter 
has to scheme and plan and carry out his work are, fo 
some grotesque reason, very largely ecclesiastical anc 
rarely are fully related to physiographical features 


Notable exceptions, of course, are the cases of the Rivers 
and Drainage Boards but these signs of intelligence 
in the de-limitation of areas only serve to accentuate 
the 


the more frequent absurdities. Apart from 
hindrances which come from disregard of natura 


boundaries, there is the obstruction to proper develop- 


ment imposed by the growth of urbanised and industria 


areas outside the local-government districts in which 
As examples (I take my instances from 
the report of the Royal Commission), Greater London 
extends over or into no less than 118 local authority 
the Manchester industrial region lies within | 


they began. 


areas ; 


the areas of 53 local authorities, and the contiguous 
industrial areas of the West Riding are administered 
furthermore, 
thus, 
County Boroughs are autonomous within their areas | 
and in other areas some powers are exercised by County 
Councils, some by Boroughs, some by Urban and others 
under 


by 49 authorities. These authorities, 
have different powers in respect of planning ; 


by Rural District Councils. Some operate 
Common Law; some have obtained modifications by 
means of private Acts. 


proper use of natural facilities and the planning and 
execution of sound development. 

The multiplicity of small Local Authorities is a 
hindrance closely allied with the preceding one. The 
question of finance is linked with this. Small, Local 
Authorities are frequently unable to engage the services 
of those best able to advise, still less to provide the 
necessary money for the execution of the schemes of 
new work or reconstruction put before them. Again, 


too often is the more important word “ Local,” when | 


it should always be “ Government,” and this fault 
springs from the continuation of the small units of 
administration whose strength and weakness lies in 
local pride, which distorts wider vision and creates an 
administrative myopia. 

Finally, I would refer to the position of the engineer 





In fact, the wit of man seems 
to have been exercised in making more difficult the 
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in the administrative scheme. In spite of all that”has 
been achieved in establishing the position of a pro- 
fessional engineer, the variety of qualifications popularly 
held to justify the use of the title militates against his 
opinion being given the weight to which it is, one trusts, 
usually entitled. Too frequently, unless the engineer 
| can play a card from the suit of Public Health, engineer- 
| ing leads are trumped by the deuce of administrative 
jexpediency. It is, of course, right that engineers 
| should not be the only or final arbiters on schemes of 
| construction and development—informed administra- 
r | tive control is proper—but there is a danger of bias in 
| a judgment on too local lines. 
Most if not all these disabilities have long been known 
| by engineers and appreciated by others, and from time 
to time reforms and attempts at reform have been 
|made. May I mention only, as examples of very 
| different merit, the Electricity Commission, the 
| Regional Advisory Water Committees, and the Water 
| Grid. There one covers the whole range from success 
1 | through failure to merciful oblivion. They all had for 
r | their object, development on broad lines and according 
i}toa plan. Therein lay their sole common merit. The 
. | Electricity Grid was a good idea, well implemented. 
| The Regional Advisory Water Committees spring from 
|a good idea, indifferently executed. The Water Grid 
was a badidea. Regional co-operation and administra- 
tion under central control is no new idea, though its 
1| present manifestation goes beyond anything previously 
| suggested. 

In 1911, a committee of the Institution of Water 
Engineers, in considering questions of water supply, 
had expressed agreement on the need for the creation 
of a central authority, together with local representa- 
tive boards—an organisation whose duties should 
include those of collecting and assessing information 
| about existing and potential sources of supply and of 
advising Parliament on schemes brought before it. 
In 1913, Mr. Clemesha Smith, in his presidential address 
to the institution, called attention again to the need for 
control and allocation of the water resources of the 
| country. 

The adoption of some such proposals would have 
resulted, in the past 30 years, in untold economies, not 
only in the development of natural resources and use 
of existing supplies, but also by reason of the conse- 
quential simplification of the cumbersome procedure 
| by which Local Authorities and Undertakers generally 
are fettered when they seek fresh powers for develop- 
ment. But in 30 years only a shadow of these reforms 
has materialised. In 1924, the first Regional Advisory 
Water Committee was formed; there are now nine, 
brought into being at the instance of the Ministry of 
Health, and they have examined existing sources and 
areas of supply, but only by courtesy of the various 
Undertakings, for their powers are limited almost to 
the right of holding meetings and of making reports. 
Nothing really constructive has resulted in any way 
worthy of the effort expended. 

Such half-hearted attempts at co-ordination and 
planning inevitably leave doubts as to their true intent 
| and value, and may well jeopardise, through prejudice, 

any future proposals: The science of engineering has 


f 


| 
t 
8 


r 


l 








oe 


4 


developed to a degree far in advance of the science of 


government, and has got out of control, even though, | 


paradoxically enough, it is restricted by the limitations 
imposed on it by the present pattern of administration. 


What signs of change are there in local government | have been issued by the British Standards Institution. 


and administration, and what is changing that affects 
the post-war problem ? 
and administration generally for a moment, there is 


one factor that is altering the task before us—that is, | 


the dispersal of essential industries, both as a matter 
of policy and as a result of war damage. 
it is extremely unlikely that the dispersal of indu try 
and the development of new sites are governed by 
anything save strategic or war requirements, or follow 
any comprehensive plan that takes account of wider 
issues and future complications. That is, of course, 
pure surmise, though doubtless many of us will be able 
to adduce evidence from our own experience or observa- 
tion to support this theory. This development may 
well have considerable bearing on the post-war problem. 
(T'o be continued.) 








REVISED ARRANGEMENTS 
FOR GOVERNMENT INDUSTRIAL 
TRAINEES. 


Tue Ministry of Labour and National Service has 
issued a leaflet relating to Government industrial train- 
ing schemes, in which are set out revised arrangements 
relating to the length of the courses and to the pay- 
ments granted during training. The leaflet states that 
in the present circumstances it is essential that a con- 
siderable proportion of trainees should be placed in 


Leaving local government | 


At the best, | 





industry within a period of eight weeks after com- 
mencing their training. 
to offer initially, at Government training centres, a| 
course of from four to eight weeks, and, in appropriate | 
cases, to give the trainee an opportunity to take a| 
longer course. This will normally be of 16 weeks’ 





completing the course. The starting payments for all | 


trainees during their training period have been increased, | 
and the minimum rate of weekly wages for men of 
21 and over is now 65s. 6d.; for young men of twenty, 
it is 42s. 6d.; and for youths of nineteen, 37s. 
and a second increment of 5s., in the case of men of 21 





and over, of 3s. in that of young men of 20, and of| be given with inquiries. 


2s. 6d., in that of youths of 19, will be paid, normally at 
the end of the eighth and twelfth week of training, to 


their passing tests of proficiency. The maximum rate | 


for men trainees of 21 and over thus becomes 75s. 6d. ;| however, that the new specification does not in any 
for young men of twenty, 48s. 6d.; and for youths of | way modify the existing British Standards which deal 
In the case of draughtsmen the incre- | exclusively with pump tests. 


nineteen, 42s. 
ments will normally be payable 8 weeks and 12 weeks 
after entering the drawing office. 

For women and girl trainees, the minimum weekly | 
rate, for persons of 21 and over, is 43s. and for persons | 
of twenty, 4le. In both cases the first and second | 
increments each amount to 3s., thus making the| 
maximum rate for women of 21 and over, 49s., and for | 
women of twenty, 47s. For girls of 19 the minimum | 
rate is 39s., the first and second increments 2s. 6d., | 
and the maximum rate 44s. For boys and girl trainees 
of from 16 to 18, minimum allowances ranging from | 
17s. to 25s. are provided. These are subject to addi- | 
tional lodging allowances, in the case of persons living | 
away from home, varying from 8s. to 9s. In all cases 
the two increments amount to 2s. each and the maxi- | 
mum allowance for a boy of 18 is 29s., plus a lodging | 
allowance of 13s. if away from home. For a girl of 18 | 
the figures are 28s. and 13s., respectively. Further 
details are given in the leaflet (No. PL 89/90—supple- 
ment), copies of which may be obtained from the | 
Ministry of Labour and National Service, St. James’s- | 
square, London, S.W.1. 








WorLD TIN STaTIsTics.—<According to the Statistical 
Bulletin of the Tin Research Institute the world produc- | 


It has therefore been decided | The specification is issued under the authority of the 


approval of the Pumps Sub-Committee of the Industrial 
duration and the candidate will have the prospect of | Capacity Committee of the Production Executive, the 
more responsible and interesting work in industry after | Institution has issued war-emergency 


A first | interpretation of purchasing specifications and of test 


| time in the initial stages as a result of the furnishing 
trainees who qualify for the longer course, subject to| of incorrect and incomplete information to manufac- 


Specification No. 367, originally published in July, 


method of test, and additional definitions relating to 
the rated voltage, speed regulation, and types of 
enclosure have been 


fans, motors, speed regulators and suspension systems 


have also been specified. 
speeds and supply current conditions are stated 


Transactions of the Institution of Naval Architects. | course of printing 
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AN. 16, 1942. 


PERSONAL. 


Dr. H. L. Guy, F.R.S., has been invited to join the 
Science Committee and Engineering Panel of the British 
Council. Sip WriwiaM Braae, O.M., D.Se., F.R.S., is 
chairman of the Science Committee, and Sir WILLIAM 
LARKE, K.B.E., chairman of the Engineering Panel. 


The Ministry of Supply informs us that the Miscer 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
Copies are obtainable from the Publication Depart- 


ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. 


net, or 2s. 3d. including postage. LANEOUS CHEMICAL CONTROL has moved from Iron 
Metal Windows and Doors.—A Standard Specifica- | T™@4¢s House to Terminal House, 5th Floor, 52, Gros 
- Es om venor-gardens, London, 8.W.1 (Telephone, SLOan 


tion for wooden windows was prepared and issued in 
1935 (No. 644), but, prior to the war, no action had 
been taken to secure co-ordination of the types and 
sizes of metal windows made by different manufacturers. 
This has now been achieved by the ‘issue of war- 
emergency specification No. 990-1941, which deals with 
metal windows and doors. The publication is in two 
parts, the first of which contains clauses relating to the 
quality of the material used in the manufacture of the 
windows, sashes and doors; the workmanship; the 
fittings to be provided; and the finish. The second 
part contains working drawings of the different types 
of window and door, full-size drawings of the steel 
sections, and details of various methods of fixing or 
hanging. Information regarding the glass sizes, day- 
light areas and weight of steel of the windows, for 
licence purposes, is also included. The standard 
requirements specified have been determined in close 
association with the British Metal-Window Manufac- 
turers’ Association and it is felt that the reduction of 
the multiplicity of types and sizes of windows and doors 


2271). All communications should be sent to the new 
address. 

Mr. A. E. Crisp, M.A., A.M.1.Mech,E., A.M.Inst.C.E. 
manager and engineer, Margate Corporation Wate: 
Undertaking, has been appointed general manager and 
secretary, Chatham and District Water Company. 

Mr. A. H. Luioyp, B.Se., M.1.Mech.E., has been 
appointed a Member of the Council of the Institution of 
Mechanical Engineer to fill the vacancy caused by the 
retirement of Mr. R. E. L. MAUNSELL, C.B.E., M.A. 
Hon. M.1.Mech.E. 

Brie.-Gen. Srr Goprrey D. Reopes, C.B.E., D.S.O., 
general manager, Kenya and Uganda Railways and 
Harbours, has been appointed Director of Transportation, 
Iran. 

Mr. L. L. R. Buckianp, A.M.Inst.C.E., has been 
promoted from the position of divisional engineer to 
that of Assistant Director of Public Works, Tanganyika 
Territory, British East Africa. 


for all war-time purposes—both Government and| Mr. W. T. Lorp, hitherto senior Government sur- 
general—for factories, huts, hostels and storage pre-| veyor, British Guiana, has now been made superin- 
mises, should assist in concentrating war-time demands, | tendent of surveys, Lands and Mines Department, of the 
with the consequent advantage of speedier delivery. | Colony. 


Mr. A. N. E. McHarrte has been appointed secretary of 
Messrs. The British Thomson-Houston Company, 
Limited, Rugby, in succession to MR. FRANCIS FRASER, 
who, as stated on page 28, ante, retired at the end of 1941. 


Ministry of Works and Buildings, and, therefore, will 
be adopted by all Government departments. 

Centrifugal and Arial-Flow Pumps.—With the 

Messrs. HENRY HvuGHes AND Son, Liwirep, London, 
E.C.3, have joined forces with Messrs. KELVIN, BoTrrom- 
LEY AND Barrp, Liwrrep, Glasgow, under the title of 
MARINE INSTRUMENTS, Liwirep. The directors are 
Sir ALLAN GorpoN-SmitrH and Mr. A. J. Hugues, of 
Henry Hughes, and Mr. F. A. Kine and Mr. 
A. A. Kine, of Messrs. Kelvin, Bottomley and Baird. 
The new arrangement will in no way affect the in- 
dividual trading of the two firms. It has been effected 
for expediting and improving production and service by 
the exchange of ideas, the concentration of manufacture 
on the best instruments produced by the two firms, and 
the avoidance of overlapping. 

Mr. C. V. ARMITAGE, M.I.Mech.E., has been ap- 
pointed managing director of Messrs. William Foster 
and Company, Limited, Lincoln, of which firm he has 
been works director for the past 14 years. 

Mr. Epwixn CARDWELL, B.Sc. (Eng.), Wh.Ex., 
A.M.I.Mech.E., has been made Principal of the Melton 
Mowbray and District County Technical College. 

Mr. A. R. Cope, A.M.1.Mech.E., has been released 
by the Vacuum Oil Company in order to take up the post 
of Controller of Armoured Fighting-Vehicles Pro- 
duction, Ministry of Munitions, Australia. 

Mr. C. F. Styies, A.M.I.Mech.E., managing director 
of Messrs. Styles Machine Tools, Limited, has been 
appointed Director of Machine Tools, Ministry of Air- 
| craft Production. 
| 
| 


specification 
No. 994-1941, which deals with centrifugal and axial- 
flow pump specifications and data required for esti- 
mates and orders. The object of the publication is to 
allow as much latitude as is considered possible in the 


Messrs. 


It also contains a list of the data required to 
This list covers all general 
cases and is given with a view to preventing waste of | 


results. 


turers for quotation purposes. It is emphasised, 

Ceiling-Type Electric Fans.—The second revision of 
1929, and first revised in December, 1932, has now been 
issued. Some amendments have been made to the 
inserted. Additional require- 
ments dealing with the design and construction of 


The sizes of blade sweeps, 











COLONEL S. J. THompson, D.S.O., M.I.Mech.E., has 
| succeeded the late Lorp AUSTIN as chairman of the 
BOOKS RECEIVED. | James Watt Memorial Institute, Birmingham. 

United States National Bureau of Standards. Building | 
Materials and Structures. Report BMS 76. Effect of | 
Outdoor Exposure on the Water Permeability of Masonry | Paper Contrrot.—The Minister of Supply has issued 
Walls. By C. C. Fisusurn, D. E. Parsons and P. H. | the Control of Paper (No. 38) Order, 1941 (S.R. & O., 1941, 
PETERSEN. Washington: Superintendent of Docu-| No. 2064, price 1d.). The effect of this is to prohibit 
ments. [Price 15 cents.] the disposal of strippings and reel ends, produced in the 

including those resulting from 

Volume 83. Edited by G. V. Boys, Secretary of the | transit or other damage—except for the purpose of re- 

Institution. London: Offices of the Institution, | pulping. 

10, Upper Belgrave-street, S.W.1 ; 


Henry Sotheran, | 
Limited, 2, Sackville-street, W.1. [Price 31. 3s.] 








EXPorTs TO BRAZIL, CHILE, COLOMBIA AND PERU.— 


tion of tin, during the first 10 months of last year, Thermochemical Calculations. By Dr. R. R. WENNER. Under the Export of Goods (Control) (No. 46) Order, 1941 


totalled 209,500 tons, compared with 187,600 tons in the 
corresponding period of 1940. In the United Kingdom 
the consumption of tin during the period January to 
October, 1941, amounted to 24,879 tons, and for the 
corresponding period of 1940, to 24,904 tons. 

TIMBER QUOTA AUTHORISATION.—The Ministry of 
Supply is conducting a review of the rates of remunera- 
tion to timber quota holders. As, however, this review 
could not be completed before the end of the post-quota 
period, namely, December 31, 1941, it has been decided 
that the validity of the existing quota authorisations | 
shall be extended to January 31, next, the times and 
conditions remaining unchanged. It is not at present 





proposed to issue new qucta authorisations and those | 
now in the possession of quota holders will therefore 
be valid during the extended period. 


Notes on Supercharging for Ground Engineers. 





London: McGraw-Hill Publishing Company, Limited. | (S.R. & O., 1941, No. 2078, price 1d.), Brazil, Chile, 
[Price 28s.] Colombia and Peru are removed from the list of countries 
to which all goods are prohibited to be exported without 


By C. E. 


Jones. Second edition. London: Sir Isaac Pitman | licence. All goods on lists A and B of the Schedule to 

and Sons, Limited. [Price 3s. net.| | the Export of Goods (Control) Orders, however, remain 
| Government of Bengal. Public Health Department. subject to licence. 

Bengal Public Health Report for the Year 1939. By | — 

LieuT.-CoL. A. C. CHATTERJI. Alipore, Bengal: ALMANACS AND CALENDARS.—We have received useful 

Superintendent of Government Printing, Bengal monthly tear-off calendars from Messrs. Ruston- 

Government Press. [Price 1 rupee or Is. 8d.} | Bucyrus, Limited, Lincoln; Messrs. British Insu’ated 
British Chemical Plant. 1941. Official Directory. | Cat.les Limited, Prescot, Lancashire, and Messrs. British 

London: British Chemical Plant Manufacturers’ | Pig rons, Limited, Little-court, Pyrford-common, Woking, 

Association. [Free.) | Surrey.—A daily-tear-off calendar has come to hand from 
Tin Research Institute. Publication No. 101. Hot-| Messrs. S. S. Stott, Limited, Haslingden, Rossendale, 


Tinning “ Difficult" Mild Steels. By W. E. Hoare | Lancashire — Messrs. Liverpool Marine Appliances, 
and H. Piummer. Vraeer-road, Greenford, Middlesex : | Limited, Cunard-building, Liverpool, 3, have sent us daily 
Offices of the Institute. ' pefills for their desk calendar and memorandum tablet. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
lron and Steel.—The tone of the market for raw and 
mi-finished materials is highly encouraging. That the 
emand is substantial is reflected in the increased con- 
unption at steel-producing works of pig iron and 

hematites. An active trade is being done in basic steel 
while the call for acid steel is stronger. 
orks are ordering heavy sections and joists, and the 
rders for billets, strip, and rods are very numerous; 
consumption of ferro-alloys is increasing. Rolling 
mills, forges, press shops, and foundries are working at 
full capacity. The sales of scrap are increasing and the 
ollection of iron railings in Sheffield is expected to be 
commenced shortly. In the heavy-machinery and 
engineering branches the general position shows little 
hange. Railway rolling-stock departments are busier, 
ind the recent improvement in the demand for wheels, 
axles, springs, tyres, and buffers has been maintained. 
Light types of grinding and crushing machinery are in 
demand by quarry owners and building contractors. 
Mining equipment a progressive line. Makers of 


the 


is 


steel branches are experiencing some difficulty in supply- 
ing the demand; magnet steel is in stronger request. 
Only a limited tonnage of stainless and heat- and acid- 
resisting materials is available for commercial users. 
South Yorkshire Coal Trade.—The house coal market 
is more active. Inquiries are more numerous, but stocks 
at colliery sidings and merchant depots are reported to 
be substantial. 
and there is a brisk call for smalls, steams, slacks, and 
locomotive 
The export market, however, is very restricted. 


coals. 








NOTES FROM THE NORTH. 


GLascow, Wednesday. | 

Scottish Steel Trade. 
having been completed, Scottish steelworks are now 
operating at full capacity in most cases. Specifications 
have been coming forward recently in large numbers for | 
the period covering the first three months of the year; | 
the supply of raw material is ample to cover require- 
ments. Engineering works generally are busy and are 
consuming large quantities of steel material, but con- 
structional engineers -are not fully occupied and | 
structural sections are moving rather slowly. The | 
demand for special and alloy steels continues to increase 
and is likely to extend. In the black-steel sheet trade 
business is brisk. Owing to Government requirements 
much less steel is now available for ordinary industrial 
purposes. Prices are steady and are as follows :— 
Boiler plates, 171. 12s. 6d. per ton; ship plates, 161. 3s. 
per ton; sections, 151. 8s. per ton; medium plates, 4 in. | 
and thicker, rolled in sheet mills, 211. 15s. per ton ; black- | 
steel sheets, No. 24 gauge, 221. 15s. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. | 
per ton, all for home delivery. | 


| 


80 


Malleable-Iron Trade.—There has been little change 
in the malleable-iron trade of the West of Scotland, 
but the orders on hand are sufficient to ensure the steady 
running of plant for some time. The demand for rivet, 
bolt and nut iron is heavy. Wrought-iron scrap is still 
rather scarce. The re-rollers of steel bars have a fair 
number of orders and have adequate supplies of semies. 
The following are the current quotations :—Crown bars, 
151. 128. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton; 
No. 4 bars, 13/. 17s. 6d. per ton; and re-rolled steel bars, 
171. 158. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Activity is general in the | 
Scottish pig-iron trade and consumers continue to press 
for further deliveries of both hematite and basic iron. 
Keeping the furnaces in blast during the holiday week- 
end had very satisfactory results as it made a larger 
tonnage available for consumers. No change can be | 
reported in connection with foundry iron, the demand | 
for which is still rather limited. To-day’s market | 
quotations are as follows :—Hematite, 61. 18s. 6d. per | 
ton, and basic iron, 61. 0s. 6d. per ton, both delivered at 
the steel works ; foundry iron, No. 1, 61. 5s. 6d. per ten, | 


and No. 3, 61. 3s. per ton, both on trucks at makers’ | 
vards. | 





ALLOY Cast IRONS FOR MoTorR-CaR ENGINE Com- 
PONENTS.—Particulars of three alloy cast irons, developed 
by the Midland Motor Cylinder Company, Limited, 
Smethwick, for making motor-car cylinder blocks, cam- | 
shafts and crankshafts, have recently been published in 
The Automobile Engineer. The first, Chromidium, con- 
tains 3-10 per cent. to 3-35 per cent. total carbon ; 
0-55 per cent. to 0-75 per cent. combined carbon; and 
0-20 per cent. to 0-40 per cent. chromium. The second, | 
Monikrom, contains 3-10 per cent. to 3-40 per cent. total 
carbon; 0-15 per cent. to 0-25 per cent. nickel; 0-80 
per cent. to 1-00 per cent. chromium ; and 0-15 per cent. 
to 0-25 per cent. molybdenum. The composition of the 
third, Cromol, is not stated. 





Engineering | in the proposals would accrue to the craftsmen. 


grades. 


| large for some time to come there seemed little likelihood | 
| of the positien becoming any easier. 
electrical plant are actively employed and the special | 
| securing the necessary export Icences. Best large 
| classes were in short supply. 
| for the bituminous small grades, which were almost 


| better quality dry steam smalls were more favourably 


Industria) fuel is still in strong demand, | 


All types of cokes are in demand. | 


The necessary repairs to plant | 


} 


| requirements. 


| their own consuming departments they are able to add | Lecture : 


| tory. 


'in branches making light commodities and are busily 
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NOTES FROM THE SOUTH-WEST. NOTICES OF MEETINGS. 

Carpirr, Wednesday. ete im ° 
, i “*) a sae Ir is requested that particulars for insertion in this 
The Welsh Coal Trade.—Proposals for adjustments | 6ojymn shall reach the Editor not later than Tuesday 
; in the pay of several classes of South Wales miners under morning in the week preceding the date of the meeting. 
| the new Conciliation Board Agreement were under dis- | es 


| cussion by the lodges of the South Wales Miners’ Federa- | 
| tion last week. It is understood that the chief benefits 
Dele- 
gates of the men will shortly attend a conference at 
Cardiff with a mandate from the coalfield indicating 
whether the proposals will be accepted or not. New 
business was even more difficult to conclude on the steam- 
coal market during the past week. Absenteeism at the 
collieries over Christmas, when a number of mines had 
to close down, has meant a considerable loss of output 
and has led to increased pressure on the more favoured 
Deliveries to the public-utility and railway 
undertakings were again accounting for a large propor- 
tion of the present outputs of the collieries and as the 
requirements of these users were expected to be very | 


INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
land Centre: Saturday, January 17, 2.30 p.m., The Hotel 
Metropole, King-street, Leeds. ‘“‘ Voice-Frequency Sig- 
nalling and Dialling in Long-Distance Telephony,” by 
Dr. W. G. Radley and Mr. E. P. G. Wright. North- 
Western Students’ Section: Saturday, January 17, 
2.30 p.m., The Engineers’ Club, Albert-square, Man- 
chester. Informal Discussion of various problems. 
London Students’ Section: Monday, January 19, 7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. ** Genera- 
tion and Amplification of Micro-Waves,”’ by Mr. F. Cox. 
North Midland Centre: Tuesday, January 20, 2.30 p.m., 
| The City Museum, Park-row, Leeds, 1. Meeting con- 
vened under auspices of the Mines Department. Dis- 
cussion on “ Efficiency in the Use of Fuel,’’ to be opened 
by Mr. E. V. Evans. Institution: Thursday, January 
22, 5 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Ordinary Meeting. (i) “‘ The Totally-Electrified Cane- 
| Sugar Factory,” by Mr. L. B. Whitaker. (ii) “‘ Elec- 
tricity in a Beet-Sugar Factory,” by Mr. B. Smith. 
| North-Western Centre: Saturday, January 24, 2.30 p.m., 
Engineers’ Club, Manchester. Joint Meeting with THE 
| INSTITUTION OF PosT OFFICE ELECTRICAL ENGINEERS, 
| @ “Metal Rectifiers,” by Dr. A. C. Williams and Mr. 
L. E. Thompson. (ii) “‘ The Characteristics and Applica- 
| tions of the Selenium Rectifier,”” by Mr. E. A. Richards. 
| MECHANICAL ENGINEERS.—North- 
NOTES FROM CLEVELAND AND | Western Branch: Saturday, January 17, 2.30 p.m., 

THE NORTHERN COUNTIES. The Engineers’ Club, Aibert-square, Manchester. Mr. 

MIDDLESBROUGH, Wednesday. | W. A. Stanier’s Presidential Address, ” The Position of 
‘ ‘ re ive in Mechanic ingineering.”” London 

General Situation.—Producers of nearly all descriptions page sae eg pen Fat 4 3.30 p.m., 
of iron and steel are very busy and, to ensure continuity | storey’s-gate, St. James’s Park, Westminster, S.W.1. 
of satisfactory deliveries to authorised users, the control Annual Lecture: “Through Trouble to Improve- 
of distribution regulations are more necessary than ever. | ment,” by Dr. H. L. Guy. Institution: Friday, Janu- 
The tonnage available for ordinary commercial work is lary 23, 2.30 p.m., Storey’s-gate, St. James’s Park, 
almost negligible but the supply of commodities for needs | Westminster, S.W.1. General Meeting. Fourteenth 
of national importance is adequate for all essential | Thomas Lowe Gray Lecture: “ The Propelling Mach- 
oe — are oo a stocits | inery of Cross-Channel Packets,”” by Major William 
of most semi-finished products are substantial, while | Gregson. 
manufacturers of a few finished commodities have small | — 
quantities in reserve. | 


Cleveland Iron.—There seems to be no likelihood of an 


Foreign business 
was checked by the difficulties shippers experienced in 


descriptions were fully booked and firm, but the sized 
Strong conditions ruled 
fully stemmed for some time to come. Some of the 


placed, but the inferior kinds were still fairly plentiful. 








| INSTITUTION OF 





JUNIOR INSTITUTION OF ENGINEERS.—Saturday, Janu- 
lary 17, 2.30 p.m., 39, Victoria-street, Westminster, 


: 8.W.1. “ British Aviation: Its History and Develop- 
early resumption of the regular make of Cleveland pig, 


: ment,”’ by Mr. W. T. Dunn. 
me cum wath hes been Sntecumiitens Se — SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
siderable time. For most purposes Midland pig 


is - 
PF . a nS fell | January 17, 2.30 p.m., Sheffield Metallurgical Club, 198, 
passing into use at North-East Coast foundries ; several | West-street, Sheffield, 1. Annual General Meeting. 
sources of supply provide ample parcels of iron of the am ‘ pe : : 
qualities specified for particular purposes. The market | INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday, 
values of Cleveland pig are ruled by No. 3 quality at | January 17, 2.30 p.m., St. Bride Institute, Bride-lane, 
128s. delivered within the Tees-side zone. | Fleet-street, E.C.4. ‘“‘ Some Notes on Electric Accumu- 
Basic Iron.—In the absence of market transactions the lator Design,” by Mr. A. F. Godden . 

official quotation of 120s. 6d. for basic iron is nominal. ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
Makers are still unable to spare parcels for sale, but | —Saturday, January 17, 2.30 p.m., The E.L.M.A. Light- 
after dealing satisfactorily with the large demands of | ing Service Bureau, 2, Savoy-hill, W.C.2. Illustrated 
“ The Application of Switchgear to Industrial 
| Distribution Systems,”’ by Mr. W. A. Brown. 


ROYAL Society OF ARTS.—Monday, January 19, 1.45 





slightly increased quantities to stocks. 

Hematite.—The steadily increasing use of refined iron . , 
instead of hematite is gradually easing the pressure for | P-m., John Adam-street, Adelphi, W.C.2. Cantor Lec- 
supplies of the latter, the consumption of which is|ture I. “Soil Physics: Theory and Practice, by Dr. 
sanctioned for special purposes only. The stabilised | B. A- Keen. Dominions and Colonies Section: Tuesday. 
values of hematite are at the equivalent of No. 1 grade of | January 20, 1.45 p.m. “ Education Problems of East 
iron at 138s. 6d. delivered to North of England areas. and West Africa,” by Mr. H. M. Grace. Society: Wed- 


: . | nesday, 21, 1.45 p.m. “ Evolution in the 

Foreign Ore.—There is no new feature in the foreign nsokay oumany a wis tittadinictalaies 

ore mat of trade. With the exception of qualities | Petroleum Industry,” by Mr. James oe 

required for hematite-production, supplies are satisfac- | NorTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 23, 6 p.m., The Mining 

| Institute, Newcastle-upon-Tyne. ‘“‘ The Future of the 

Railway Oil Engine,” by Mr. Brian Reed. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
January 24, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. ‘“‘ Float-Operated Steam Traps,” 
by Mr. H. L. Butterworth. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
abundant, but holders have good contracts to execute 
and are not anxious to make further sales, while local 
users have good supplies. Prices have been advanced by 
9d. and are now based on good medium qualities at 
37s. 6d. f.0.r. 

Manufactured Iron and Steel.—Finished-iron manu- 
facturers are turning out rather more work than of late 








THE L.N.E.R. LOCOMOTIVE “* MALLARD.”’’—The London 
and North Eastern Railway streamlined Pacific locomo- 
tive No. 4468 “‘ Mallard,’’ which, on July 3, 1938, attained 
the world record speed for steam traction of 125 m.p.h., 
recently picked up lost time when hauling one of the 
| heaviest passenger trains ever to be worked over the 

East Coast main line. The train was the southbound 
Flying Scotsman, which left Newcastle 14 minutes late. 
| but despite the high load of 711 tons (rolling stock 
656 tons, passengers and luggage 55 tons) behind the 
| tender, the Mallard ran so well that eight minutes had 
been regained when Grantham was reached. The 
Mallard is one of the last streamlined engines to retain 
the blue livery. Soon she, together with the others of 
the tickets issued for passenger travel. The tickets, which the class, and the non-streamlined Pacific, Atlantic, and 
hitherto have been in. thick, are now to measure | other green locomotives of the railway, will be painted 
gy of an inch in thickness. This will effect a saving | black. which, as a war-time economy measure, has now 
of approximately 250 tons of pulp-board per annum. | been adopted as standard colouring. 


employed in departments producing heavy descriptions of 
material. Steel plants are in full operation, but mills 
rolling sections and sheets could accept new orders for 
early delivery. Special alloy steels are in urgent request 
and there is a brisk demand for ship and boiler plates. 
Scrap.—Heavy scrap, particularfy wrought iron and 
steel, "is in strong-demand, but light grades are now in 
moderate request only, users being well bought. 











THINNER RAILWAY TICKETS TO SAVE PAPER.—To 
meet the national call for economy, the main-line rail- 
way companies have agreed to reduce the thickness of 
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MODERNISING A WASTE-PAPER 
MILL. MODERNISING A WASTE-PAPER MILL. 


Nor all of the waste paper that is being recovered 
as a result of the present nation-wide campaign will be 
remade in the large mills that are most prominent in 
the public eye, as the accompanying illustrations show. 
The photographs reproduced were taken at an old mill, 
dating back nearly 200 years, and situated near a remote 
Welsh village, which is so inconspicuous in its natural 
surroundings as to be almost invisible from the air. 
The mill now employs the greater part of the inhabi- 
tants of the village, and is mainly engaged in the 
production from waste, of the kind shown in Fig. 1, 
herewith, of the paper used in making detonator tubes, 
flare tubes, and shell components for the Royal Ord- 
nance Factories. The finished product being loaded on 
to a lorry is shown in Fig. 2. 

The mill originally émployed hand labour only, but 
a waterwheel was subsequently installed, fed by a 
pipe line, which is still in existence. At a much later 
da.e, when the mill had passed into new ownership, 
a gas engine replaced the waterwheel and continued 
to drive the mill until comparatively recently, when the 
present owners decided to introduce electric power. 
It is now driven by the 175-h.p. Crompton motor 
shown in Fig. 3. This is of the three-phase auto- 
synchronous type, taking current at 400 volts and 
50 cycles, and running at 500 r.p.m. It is designed to 
run at unity power factor at full load. The drive to 
the main shaft of the mill is by a Vee-flat rope, having 
18 Vee-ropes, 1} in. by 1 in. The incoming current is 
supplied at 11,000 volts, and is stepped down to 400 
volts by a 250-kVA transformer constructed by Messrs. 
British Electric Transformer Company, Limited. The 
high-tension and low-tension cables were manufactured 
by Messrs. Derby Cables, Limited, who, like the makers 
of the transformer, are associated companies of Messrs. 
Crompton Parkinson, Limited, who were responsible 
for the electrification. On the switchboard controlling 
the motor there is a maximum-demand indicator, fitted 
with an alarm bell and a movable finger that can be 
set to any desired kVA. Should the load on the motor 
reach the set limit, the alarm bell rings until the load 
is reduced and the relay reset. The agreement with 
the supply authority stipulated that the power factor, 
at the time of maximum demand, should not fall below 
0-9 lagging; actually, it is understood, a figure above 
this is maintained. Since the electrification has been 
compieted, in conjunction with various detail improve 
ments to the existing plant, the production of paper 
has been doubled 




















SUPPLIES OF METALS IN SWEDEN. 


A survey of the situation in Sweden in regard to 
supplies of various metals for the manufacture of 
steels and alloys was given in a lecture recently delivered 
by Mr. H. Carlborg, of the Swedish State Industrial 
Commission. He said that the annual. consumption 
of manganese in Sweden was normally in the neigh 
bourhood of 8,000 tons, and that the home production 
of the metal did not amount to more than about one- 
fourth of this quantity. The chances of developing the 
use of native manganese ores were slender at the 
present time, and, as stocks were limited and imports 
very uncertain, the position was unsatisfactory; the 
consumption of manganese might have to be con- 
siderably restricted in future. In pre-war years, Sweden 
used nearly 5,000 tons of chromium annually and large 
stocks of this metal were available when the war 
broke out. Some chromium ore had been imported 
from Russia and elsewhere since the commencement 
of hostilities, but this trade had now ceased. Thus the 
country eventually would be entirely dependent 
on its own deposits, which, so far, had proved to be 
inconsiderable. The normal Swedish consumption 
of metallic nickel was about 2,000 tons per annum, 
but this had been cut down considerably during the 
past 24 years. The stocks available when the war 
began were fair, and, to help matters, an attempt was 
being made to develop native ores. Moreover, it was 
thought that it might still be possible to import small 
quantities of nickel. The peace-time annual consump- 
tion of tungsten in Sweden was in the neighbourhood 
of 400 tons, but, at present, only a small fraction of 
this amount was being used. Some metal had been 
imported since the war, however, and it had also been 
found possible to increase the native production. The 
position regarding molybdenum, cobalt, vanadium and 
titanium gave rise to anxiety, as Sweden was almost 
entirely dependent on imports for these metals. 




















AIR MAIL SERVICE TO MALAYA AND CuHINA.—The Fie. 3. 
Postmaster Genera] has announced that, in order to 
provide a means of communicating cheaply and quickly | ing Royal Fleet Auxiliaries and Merchant Navy vessels , tion of the Service Departments and the British Overseas 
by air mail with members of H.M. Army and Royal Air | requisitioned for naval or military purposes, the address | Airways Corporation. The postage rate for the new 
Force serving in Malaya and with personnel of H.M. Ships | of which is “c/o G.P.O. London”), a special air-mail | service is 3d., and transmission is by air all the way to the 
and Naval Establishments on the China Station (includ- ' post-card service has been introduced with the co-opera- | respective bases. 
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COMMON INTERESTS. 
Tuis issue of ENGINEERING contains two indica- 
tions of American opinion and goodwill which are 
to be welcomed as evidences of that unity of mind 


and purpose among the English-speaking peoples | 
ism, freemasonry, and any other unofficial activity 


which, at the present time, is the world’s best 
assurance for the future of civilisation. On page 53, 
we record the presentation, by the American Society 
of Mechanical Engineers, of the Worcester Reed 
Warner Medal for 1941 to an eminent English 
engineering mathematician, Professor R. V. South- 
well, F.R.S., professor of engineering science in the 
University of Oxford. The award was made in 
recognition of his “ publications in many fields, 
including aeronautics, the theory of structures, elas- 
ticity, and hydrodynamics.” To Professor South- 
well’s many contributions to the technical literature 
of these and other subjects, it is not necessary to 
refer in detail. It is sufficient to mention the wide 
applicability of his ‘* relaxation ’’ methods for the 
resolution of the 
problems which modern engineering continues to 
present in increasing numbers, and one of which— | 
fluid-film lubrication—is examined anew by these 
means in a paper by Dr. D. G. Christopherson in the 
current issue of the Proceedings of the Institution of | 
Mechanical Engineers. 
The other American commentary is the presi- 
dential address reproduced, in abridged form, on | 
page 57, of Colonel Clarence E. Davies, secretary 
of the American Society of Mechanical Engineers, to 
| the Newcomen Society ; a typically British associa- 
tion which, as it has happened, has acquired a 
status in the United States far beyond the wildest 
imaginings of the small band of engineers who 
| founded it in London some 21 years ago. It began, 
as Colonel Davies recalls, with “a small group of 
| enthusiasts who participated in the commemoration 
| of the centenary, in 1919, of Watt’s death.” Its 
‘objects were, and are, simply “to encourage and 
| foster the study of the history of engineering and 
| industrial technology”; yet it has proved to be a 
most potent influence in promoting a better mutual 





more complex mathematical | 


51 


understanding between two peoples who, though 
springing from the same stock, might well have 
tended to drift farther and farther apart, in the 
absence of the urge to combine forces that is pro- 
vided by German and Japanese aggression, were it 
not for the powerful centripetal effect produced by 
the possession of common interests such as these, 
into which there enters no suspicion of commercial 
rivalry or financial gain. 

This is a fundamental human characteristic of 
which the world in general might make much more 
practical use than it does. Much has been written 
and spoken in derogation of the “ old school tie” 
mentality ; but, in fact, the old school tie itself is 
not some sort of malevolent totem which ought to 
be exorcised, but merely one manifestation of that 
same human characteristic, which is much older than 
the most venerable of old schools. It is but one 
more proclamation among many of the primary 
truth that, whether or not all men are equal, they 
are certainly not all alike ; and of the futility of 
attempting, by legislation, repression or even com- 
pulsory uniformity of upbringing, to make them 
so. More than that, it is a recognition of the fact 
that men are independent entities by nature, and 
that the racial, religious agd other barriers that 
have arisen in course of time are really secondary, 
in most circumstances, to the matters of common 
interest that they have independently decided to 
be worth fostering and encouraging. Like all broad 
generalisations, of course, this thesis should not be 
| pressed to the point of absurdity ; no one would 
| seriously propose that a native of one country 
should betray its interests to a native of another on 
no better ground than that both were ardent 
stamp collectors. It is quite reasonable to main- 
tain, however, that two ardent stamp collectors 
should not be hindered from pursuing together their 
common interest, merely because they were of 
different nationalities ; and it is equally reasonable 
to encourage their fraternisation on this common 
ground, in the expectation that, the better they are 
acquainted, the more likely they are to realise the 
essential unity of their other purposes in life and to 
further the mutual co-operation that must be the 
basis of world amity. 

The Germans realised the potency of such common 
interests long ago, and realised, too, how it would 
weaken their own purpose of world domination if 
they were allowed to persist uncontrolled. Hence the 
early steps that they took to suppress trade union- 


which might lead to close understandings among 
groups of their own people, and between these 
groups and similar organisations in other countries. 
Hence, too, the strenuous efforts that they made to 
establish and fortify other common interests, by 
wholly synthetic means, which could enable this 
tendency of the naturally gregarious human race 
to be utilised in support of their own ideal ; for 
example, the special uniforms devised for journal- 
ists and even photographers, and the‘ elaborate 
organisations set up for the attainment of supremacy 
in sports. What they failed to recognise was that 
such growths of interest must be spontaneous if 
they are to be really healthy, and that a great part 
of their natural attraction is a complete freedom to 
participate or not, as the individual may desire ; 


|in short, as it has been said, that “ work ” is what 


one does because one must, and “ play,” what one 
does because one likes it—another generalisation 


| which, perhaps, is not to be taken too literally, or 
| applied universally, although it contains more than 


a mere germ of truth. 

The speeches of the retiring president of the 
American Society of Mechanical Engineers, Mr. 
William A. Hanley, and of his successor, Mr. James 
W. Parker, were naturally concerned, in the first 
place, with the need for a unified effort on the part 
of the engineering industry and profession, in 
particular, to do their utmost to promote the war 
effort; but, they were also agreed, all possible 
preparation must be made to face the post-war 
problems. On this point, Mr. Hanley’s remarks are 
especially deserving of attention. “It is the job 
of every individual in the country,” he said, “ to 
help to prepare for the situation to be faced when 
the war ends.” Based on the estimate of the 
National Resources Planning Board, he continued, 
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if the war goes on, nearly half of the 55 million 
workers in the United States will be either under | 
arms or employed on war work in 1944, and, when | 
the colossal 
job” of putting more than 26 millions back into 


the war ends, that country will have 


peace-time employment. Unless the Government 
were prepared to make work for some 15 or 20 mil. 
lions of them, that meant that the nation as a whole 
must “prepare now to create jobs in private 
industry, and to plan to reduce Government em- 
ployees to a bare necessary number”; but, he 


added, “the solution lies with individuals to a} 


greater degree than it does with corporations, 
municipalities or other groups.” 

This is a point of view which, as a rule, is not 
sufficiently emphasised in this country, where any 
proposal to “‘ reduce Government employees ta a 
bare necessary number’ appears to be about the 
last possibility to be seriously considered. That, 
however, raises other issues which it is not our 
present purpose to discuss ; the immediate bearing 
of Mr. Hanley’s remarks upon the two indications 
of opinion which we initially cited lies in the 
emphasis laid upon the part to be played by the 
individual. The efforts of individuals are greatly 
dependent for their effect upon mutual friendliness 
and understanding, and it is here that the real 
value of purely private or, at least, of non-commer- 
cial, interests becomes apparent. That science 
knows no frontiers used to be axiomatic, until 
Germany threw overboard this basic principle in 


human relationships, together with so many others ; | 


but the influences that the axiom represents are 
still potent, in spite of Germany, and it is reasonably 
safe to assume that the principle has never been 
wholly abandoned by the true scientists, even under 
Nazi rule. 
may be supposed, with astronomy ; but the study 
of mathematics, physics, or of any other pure science, 
is hardly a less effective bond. 

As we have said, however, there are many less 
erudite interests which also can exert a powerful 
influence for mutual understanding. The con- 
cluding paragraphs of Colonel Davies’ address, on 
page 58, clearly recognise that effect in the case 
of the less highly specialised objects to which the 
Newcomen Society is devoted. Had it been founded 
on the German model, with a view to securing some 
political advantage under the cloak of a harmless 
interest in antiquarian research with a technological 
basis, it would almost certainly have failed in that 
object ; but because it is held together solely by a 
common interest which has no ulterior motive, it 
has gathered to itself a total of nearly 2,000 members 
from a nation which is, perhaps, more polyglot than 
any other. Americans themselves have admitted 
that one of the greatest obstacles in the way of 
any international action by the United States is the 
fact that its people are drawn from practically 
every nation on earth, and that so many of them are 
still hardly more than parochial in their outlook. 

The only way to appeal to the individual, in such 
cases, is through the interests which he holds in 
common with others, irrespective of their origin, 
occupation, or political views. At the present time, 
the strongest influence of that kind is the instinct 
of self-preservation ; but, when the preservation 
of self is once again assured, there will be renewed 
opportunities to “* get together ” on other grounds. 
As Colonel Davies frankly declares, we must not 
pretend that there are and can be no differences 
between Great Britain and the United States. 
There are differences even in our own small country 
between county and county, town and town, street 
and street, and between man and man; but, the 
closer the acquaintance, the more clearly it is 
usually seen that the differences are not more 
pronounced than the resemblances, and that most 
of them can be tolerated when some common interest 
isinvolved. Before the war, the leading engineerind 
institutions in Great Britain had already establisheg 
the most friendly relations with those of the United 


States, and, had hostilities not broken out when | 
they did, representative parties of civil and mech- 
anical engineers would have crossed the Atlantic to 
hold joint meetings with their American and 
Canadian confréres. We look forward to a resump- 
tion of such activities at the earliest possible 
moment. 





Especially has this been the case, it | 
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| SUBSTITUTES. 


| 
| is generally regarded as an inferior article employed 
| in place of another, either owing to the fact that it 
|is cheaper or that the original is in short supply. 
The same slightly derogatory meaning is less insist- 
| ently applied when the substitute is an individual. 
| It is not entirely absent and, for instance, in the 
| theatrical sphere when a playgoer hears that the 
place of some actor or actress is to be taken by an 
understudy, he will automatically assume that he is 
to see an inferior performance. This is on the 
| whole, however, an exceptional case. A viceroy is 
a substitute for the King, but there is not for that 
| reason any feeling that he is an inferior person ; the 
| comparison is not made. Similarly a deputy, a 


| vice-chairman, a locum-tenens, a chargé d'affaires | 


or a delegate are substitutes who are accepted on 
their own merits. They do not start with a handicap 
|imposed simply because their duty involves the 
| representation of someone else. 

That the immunity of the animate substitute is 
| not shared by the inanimate is shown by the slightly 
| derisive meaning which is usually attached to the 

term ersatz, one of the German words which appears 
| to be in process of incorporation into the English 
| language. In many cases, the implication is justi- 
| fied, but the general idea that all substitutes are 
| makeshifts is baseless. Buna is a substitute for 
| rubber, but that fact does not necessarily make it 
inferior to rubber. Like other artificial products, 
| synthetic rubber can be made of various qualities 
|and forms can be produced which, in resistance to 
| heat and oil, are superior to natural rubber. Buna is 
| 


manufacturing technique, but these con itions have 


nothing to do with the quality of the completed | 
article in its position as a rubber-substitute. Synthe- | 
tic rubber is manufactured by the Germans because | 
Methods | 


they cannot get its natural counterpart. 
for its manufacture were developed in pre-war days, 


the minimum amount of raw material should be 
purchased from other countries. 
| The conditions which have led to the creation of 
| the German synthetic-rubber industry have had 
similar effects in the textile field. Shortages of wool 
and cotton have led to the manufacture of staple-fibre 
and other cellulose textile products. 
| this case have been less happy and the word ersatz, 
as understood in England, may apparently fairly 
be applied to the garments made from them. Staple 
fibre has poor heat-retaining qualities and has little 
strength when wet. Some years ago, in both 
Germany and Italy, much attention was paid to 
Lanital, a wool substitute. This was apparently a 
fairly satisfactory article, but as it was manufactured 
from the casein in milk we cannot suppose that it is 
|now being produced in either country. It has 


| always been difficult to understand why Germany | 


did not attempt to deal with the wool situation by 
increasing the sheep population of the country. 
| Possibly there was a mental bias in favour of sub- 
| stitutes. Certainly mutton is not eaten to anything 
| like the same extent in Germany as it is in this 

country and is not, in general, looked upon as an 
| attractive food, but that state of affairs would not 
| appear to be a sufficient reason for not attempting 
| to introduce it on a greatly extended scale. 
Germany’s attempts to invent wool substitutes, 


! 


| In the sphere of inanimate things, a substitute | 


certainly very expensive and involves a complicated | 


as their financial and industrial policy required that | 


The results in | 
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' tradiction between condemnation of substitutes and 
| praise of plastics is probably due to the fact that 
| the latter are not looked upon as substitutes ; the 
are something new, and do not masquerade as som 

thing else, as most substitutes do. Nevertheless 
they are substitutes. Articles made from them ca: 
| be made of other materials, although possibly not 
in the same form or so cheaply. 

| It is this latter condition in particular which 
has led to the enormous extension in the use of 
| substitutes. The two main examples are probably 
furnished by plastics and artificial silk. In th 
latter case the prejudice against substitutes still 
‘holds and it is not supposed that rayon stockings 
jare better than silk stockings. The remarkable 
| differences in cost, however,,have resulted in the 
ome industry invading a wide textile field and 
seriously affecting, among others, the growers of 
|cotton. Further chemical developments may result 
in similar effects in other fields. It is quite possible, 
| for instance, that improved and cheaper methods 
| may ultimately result in synthetic rubber becoming 
an effective commercial competitor with natural 
|rubber. Present conditions in Malaya may well lead 
to an intensive cultivation of the present somewhat 
| tentative synthetic-rubber industry of the United 
| States. The development of substitutes of various 
| kinds is having, and may have still further serious 
| repercussions in the primary producing industries. 
It will be a poor new world for many colonial and 
other countries and areas, after the war, if chemical 
progress, in the next twenty years, is to undermine 
the basic wool, cotton, rubber, or other industries 
on which their prosperity depends. 

That the production of substitutes has not pro- 
gressed in Great Britain to the stage reached 
elsewhere is primarily due to our world-wide trading 
relations and to the fact that we have never 
attempted to construct a self-sufficient economic 
life. There has been no such reason as in Germany 
for the development of artificial products. The 
general access to raw materials promised in the 
Atlantic Charter may do something to check the 
tendency to eliminate valuable natural products on 
which the well-being of whole communities may 
depend. Actually no country has ever been for- 
bidden access to raw materials ; the only condition 
imposed has been that it should pay for them. 
Possibly the implication of the Atlantic Charter is 
that a sane economic policy shall be imposed on 
countries which have, in the past, deliberately cut 
themselves off from the main stream of world trade, 
so that the supplies which so many tropical countries 
/ean furnish will not be artificially excluded from 
any market. 

Reliance on overseas products, instead of trying 
|to make artificial ones, which has been the policy 
of this country, has its disadvantages in war time. 
as we have found. In many foodstuffs we had 
no choice and could hardly have made artificial 
oranges for which, despite the Medical Research 
Council, carrots are a poor substitute. In farm 
| products generally, however, we could have grown 
| more of our own, as we are doing now. In the 
sphere of manufactured goods dependent on raw- 
| material imports, textiles and paper are probably 
|the two examples which most directly affect the 
general public. The former are rationed and the 
| daily appeals for the conservation of the latter can 
|hardly have escaped the most inattentive. No 
| matter to what extent we had cultivated synthetic 





instead of trying to cultivate wool, is indicative of a | industries, it is hardly likely that we could have 
curious attitude of mind which combines favour of | developed a substitute for paper, which, presumably, 
some substitutes with the general opinion that all | was itself looked upon as a substitute for parchment 
are inferior articles. This is well illustrated by the | when it was introduced. It has been stated, that 


group of materials which go under the generic name 
of plastics. It is natural that the originators of the 
remarkable series of products of this type which 
chemical development has made available should 
be impressed with their superiority over materials 
which they can replace. This, however, is no 
| reason why the general public should unthinkingly 
adopt the same point of view. Many plastics have 
valuable qualities, particularly from the points of 
view of appearance and ease of manufacture, but, 
often carry with them disadvantages which should 
not be ignored. They are not superior in all respects 
to the wood, metals, porcelain and glass which, in 
many applications, they are replacing. The con- 








owing to the enormous consumption of cellulose- 
yielding materials, Germany is using straw or 
potato haulms in the manufacture of textile pro- 
ducts. The reason for this is not clear, as apparently 
the Black Forest has not yet been cut down. We 
have no corresponding stock to draw on to help out 
the paper situation. Straw we are using, but supplies 
do not go very far. It is fortunate that paper of a 
suitable quality, both for munitions service and for 
many civilian uses, can be made from waste paper. 
We may yet be told to conserve our old rubber, but 
regarding the importance of salving waste paper 
there is no question. Observation suggests that even 
now many peonle do not seem to have realised this. 
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NOTES. 
THE SUPPLY AND TRAINING OF WELDERS. 

THE use of welding processes in many branches of 
munitions production continues to increase, and is 
calling for the training of additional welding labour. 
To meet this demand, the courses in welding which 
are given in the training centres operated by the 
Ministry of Labour have been completely re- 
organised in accordance with recommendations 
put forward by the Institute of Welding. There 
are 16 of these centres, in different parts of the 
country, giving carefully graded courses of instruc- 
tion which provide the trainee with a sound know- 
ledge of the principles and technique of the craft. 
The centres have places for a total of 700 persons, 
320 for training in are welding and 380 for gas 
welding ; it is possible, therefore, by working on a 
three-shift system, to train some 5,000 welders 
a year. Arrangements have been made, accord- 
ing to a recent announcement by the Ministry of 
Supply, to give training, and to provide trained 
welders for industrial establishments, in the follow- 
ing groups: (a) single-purpose welders (downhand 
only) for mass-production welding operations ; (b) 
specially trained welders for specific welding opera- 
tions ; (c) men or women provided by the welding 
employer for training in specific welding operations ; 
and (d) trainees who have received the complete 
syllabus of training and who have passed the full 
series of proficiency tests for general work. Under 
group (a), arc welders receive basic training in mild- 
steel welding of all types of joints (downhand only) 
in plate thicknesses from ¥ in. to 1 in. Gas 
welders receive similar training in plate thick- 
nesses from 20 S.W.G. to } in., and this range is 
also covered by carbon or metallic-arc processes 
for are welders. In group (b), the training may 
cover welding in all positions, not only in mild 
steel, but in high-tensile, stainless, and other com- 
mercial alloy steels, together with the welding of 
non-ferrous sheet and plate, in either the arc or gas 
processes. In addition, the welding of thick- and 
thin-walled tubing is taught. Group (d) covers 
those trainees who, showing special aptitude to| 
benefit by a longer course of training, have success- 
fully passed through graded courses to reach the 
required state of proficiency. So that the fullest 
use may be made of these training facilities, the 
Ministry of Labour is anxious to have the close co- 
operation of employers of welding labour, who 
are asked to notify their probable requirements 
to the Regional Office of the Ministry of Labour, in 
order that the probable demand, both as to number 
and type of training required, may be estimated. 
Under war-time conditions, the period of training 
cannot provide the experience required for pro- 
duction work in industrial workshops, and it is 
important that employers should collaborate by 
providing conditions which will favour a rapid | 
assimilation of this background ; but, provided the | 
limitations of newly trained welders are acknow- | 
ledged, it is considered that the trainees should | 
prove satisfactory for the majority of welding | 
operations. As men of military age are only 
accepted for training if they are of low medical 
category, and not likely to be required for the Forces, 
it will be increasingly necessary to employ women on 
a wide range of welding operations. It is urged, | 
therefore, that welding work should be so organised | 
as to enable women welders to be used as widely 
as possible, men welders being thus released for 
work requiring longer experience. A list of the 
training centres, and of the Regional Control 
offices of the Ministry of Labour (to whom require- 
ments for welders are to be notified on a special 
form) can be obtained from the Ministry of Supply, 
The Adelphi, London, W.C.2. 





THe American Soctery OF MECHANICAL 
ENGINEERS. 

The 62nd annual meeting of the American Society 
of Mechanical Engineers was held at the Hotel 
Astor, New York, from December 1 to December 5, 
1941, and was attended by some 3,000 members. | 
During the course of the proceedings, about 100 
papers were presented and discussed, many being 
on subjects connected with the problems of national 
defence ; topics which might have been regarded 





even more intently, had the members been able to 
foresee the Japanese attack which followed two days 
after the meeting closed. At the annual dinner, 
on December 3, Mr. William A. Hanley, the retiring 
president of the Society, conferred honorary member- 
ship upon Mr. Clarence Decatur Howe, Minister of 
Munitions and Supplies for Canada ; Rear-Admiral 
Samuel M. Robinson, Chief of the Bureau of Ships, 
United States Navy; Major-General Charles M. 
Wesson, Chief of Ordnance, United States Army ; 
Mr. Leon Pratt Alford, chairman of the Department 
of Administrative Engineering, New York Univer- 
sity ; and Professor Aurel Stodola, of Ziirich, whose 
diploma of honorary membership was received on 
his behalf by Dr. Victor Nef, Swiss Consul-General 
in New York. On the same occasion, the President 
presented the Society’s Medal for 1941 to Dr. 
Theodor von Karman, of the California Institute of 
Technology, and formerly director of the Aero- 
nautical Institute of the University of Aachen, “ for 
his brilliance as a teacher, his researches in elasticity 
and many fields of physics and mechanics, and his 
distinguished leadership in the fields of aerodynamics 
and aircraft design.” The Holley Medal, founded to 
commemorate Alexander M. Holley, the eminent 
American engineer, who introduced the Bessemer 
process of steel-making into the United States, was 
bestowed upon Mr. John C. Garand, of-the Spring- 
field Armoury, for the invention and development 
of the Garand semi-automatic rifle, which was 
adopted in 1936 by the United States Army as a 
standard weapon. The Worcester Reed Warner 
Medal, established to recognise outstanding contri- 
butions to engineering literature, was awarded to 
Professor Richard Vynne Southwell, F.R.S., of the 
University of Oxford, “ for his many distinguished 
services to engineering and science, through papers 
and publications in many fields.” The Melville 
Medal was presented to Mr. Roger Vernon Terry, 
assistant chief engineer of the Newport News 
Shipbuilding and Drydock Company, for his paper, 
‘* Development of the Automatic Adjustable-Blade- 
type Propeller Turbine.” As hydraulic engineer 
of his company, Mr. Terry has been responsible for 
the design of some 50 hydraulic turbines, including 
large units for the Dnieprostroy, Boulder, Norris, 
and Grand Coulee dams. The meeting marked the 
conclusion of Mr. Hanley’s presidency. He is 
succeeded in that office by Mr. James W. Parker, 
who is vice-president in charge of engineering in the 
Detroit-Edison Company. Mr. Parker is a native 
of New York State, and is an engineering graduate 
of Cornell University, of which he was a trustee 
from 1929 to 1939. He has been connected with 
the Detroit-Edison Company since 1910. During 
the war of 1914-18, he served in the Nitrate Division 
of the United States Army Ordnance Department. 
The four newly-elected vice-presidents of the 
Society, who will serve until December, 1943, are 
Mr. Clarke F. Freeman, of Providence, R.I., senior 
vice-president and engineer of the Manufacturers’ 
Mutual Fire Insurance Company ; Mr. Clair B. Peck, 
managing editor of Railway Mechanical Engineering ; 
Mr. W. H. Winterrowd, vice-president in charge of 
operations of the Baldwin Locomotive Works, 
Eddystone, Pennsylvania ; and Dr. W. R. Woolrich, 
Dean of the College of Engineering, University of 
Texas. 


NaTIONAL Scrap-Metat CAMPAIGN. 


At the request of the Minister of Supply, the 
Ministry of Works and Buildings has undertaken 
the collection of large and small quantities of steel 
and iron scrap on a nation-wide scale. In addition 
to the normal supplies which arrive through scrap 
merchants, who will carry on their business as 
hitherto, it is hoped to obtain 40,000 tons a week of 
scrap for the iron and steel works as a result of this 
national effort. The campaign will have a three- 
fold object ; in the first place a national survey will 
be made of all idle iron and steel in quantities of 
over three tons in any one place. This survey is 
being accelerated and it will be made compulsory 
to disclose all such metal. In the second place, 
local dumps, to which lots of less than three tons 
should be sent as quickly as possible, will be cleared, 
and, thirdly, the collecting of railings will be 
accelerated. Under the above-mentioned national 





bridges, railway tracks and factory machinery, as 
well as large accumulations of loose scrap. Local 
dumps will include small accumulations in builders’ 
and factory yards, the owners of which have no 
regular scheme for conveying the scrap to the iron 
and steel works. Scrap turned out by private 
householders and others will also be included in this 
category. All local dumps will be cleared, but, as 
they will be dealt with county by county, it may be 
some months before the turn of any particular 
locality becomes due. It is emphasised that what 
is needed is a steady and regular flow of material 
and that this can be secured only if each town and 
village commences to accumulate its scrap immedi- 
ately, ready for clearing when the time comes. The 
Ministry asks for the help of all citizens in the 
difficult task of the removal of railings. The work 
of scrap’ collection will commence almost at once and 
on January 21 a simultaneous start will be made in 
three counties, namely, Essex, Wiltshire and Cum- 
berland. The co-operation of all is asked for, especi- 
ally in connection with manual handling and the 
loan of transport. Householders are requested to 
turn out all useless metal articles, from empty food 
tins to broken mangles and bicycles. Garages 
should contribute their old plant, wheels and rusty 
nuts and bolts, and farmers should clear their barns 
of old machinery. Mr. G. M. Carter, of Messrs. 
George M. Carter Erectors Limited, Newcastle, has 
been appointed Director of Demolition and Recovery 
and is in charge of all work connected with the new 
campaign on behalf of the Minister of Works and 
Buildings. 


DEBTS AND PROPERTY IN ENEMY COUNTRIES. 


In view of the state of war existing between this 
country and Japan, the Register of Enemy Debts, 
compiled by the Finance Department of the Board 
of Trade, is extended to include all debts owing to 
persons in the United Kingdom from persons in 
Japan, Korea, Formosa, Karafuto, Kwantung 
Leased Territory, the Japanese Islands in the 
Pacific, and Manchuria, Indo-China, the occupied 
areas of China, and Thailand. For reasons of 
convenience the Register is extended to include also 
debts owing from persons in parts of China other 
than the occupied areas. It is conceded, however, 
that although certain areas of China, including the 
International Settlement and the French Concession 
at Shanghai, and British Concessions elsewhere, may 
now be, or become, enemy territory by being 
occupied by Japan, authority has been given to 
United Kingdom bankers, on behalf of the Treasury, 
to make payments in certain cases from the accounts 
of residents in China—other than Japanese subjects 
or concerns and residents of Manchuria. These 
payments may be made provided that express 
permission, bearing a date subsequent to December 
7, 1941, has been obtained from the Bank of England. 
Until it is clear that payment in settlement of a 
debt from a person in China (other than a Japanese 
subject or a resident of Manchuria) is overdue, and 
that authority for payment, out of the debtor’s 
account, has been sought and refused, such a debt 
should not be registered with the Board of Trade. 
Again, no registration should be made while the 
matter of the debt is under examination by a 
Government Department. The Board of Trade has 
also sent us a notice relating to the Register of 
British Property in territory or states at war with 
this country. In this it is announced that real and 
personal property, situated in Bulgaria, Finland, 
Hungary, Roumania and Japan and the Japanese 
Empire and belonging to persons and companies of 
British nationality, resident, or registered, in the 
United Kingdom, is now eligible for inclusion in 
the Register of British Property in Enemy Territory. 
Hitherto the Register has been confined to British 
property in German and Italian territory. If any 
doubt arises regarding whether any particular 
property is situated within the boundaries of one 
or other of the above-named countries, the advice 
of the Finance Department of the Board of Trade 
should be sought prior to making the return. The 
latter should be rendered on the requisite form P, 
which may be obtained by personal application, or 
in writing, from the Assistant Secretary for Finance, 
Board of Trade, New Oxford House, Bloomsbury 


survey will be included disused pit-head gear, | Way, London, W.C.1. 
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| of Mr. H. M. Martin having done anything to modify | by means of superheated steam, and could also have 
LETTERS TO THE EDITOR. | these arguments. His friendship with Captain propounded a formula by which the efficiency of such 


Bs | Sankey and the other experts of that day would have | ® ¢ycle could be correctly calculated, without having 
- satisfied himself that such a cycle was theoretically 


| given hi fficient ity ify thei 
THE CONSTANTS OF STRAIGHT (2 im sufficient opportunity to amplify their possible. Captain Sankey died in 1925, and it is only 
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LINE LAWS. bi red if he had ba ished vo. I think yo may be fair to his memory to state that he had no hand in the 

T> can Ieee eo B referring to his contribution to Mellanby and Kerr's preparation of the theoretical portion of the 1926 
E r UNGINE NG. O7 . fore . ae 7 : om p SUED 
INEERIN( | 1927 paper before the Institution of Mechanical | Provisional Report. He cannot be blamed, therefore 


Smr,—In a letter published in your issue of | Engineers, where he suggested the compression of | for the unfortunate statement to which Mr. Field calls 
January 2, on page 15, Mr. J. C. Williamson, superheated steam “in some way” before passing | attention. 
referring to an article of mine under this heading | it to an ordinary feed heater. This was a practical | Since at least the time of Clausius, engineers hay: 


(ENGINEERING, October 31, 1941, page 354), has/| solution to a practical problem and had nothing been conversant with the fact that superheated steam 
4 : can be reduced to any desired saturated state by a 


1+) to do either with the establishment of a reversible 
suggested the forms m’ = — and ¢ ; i p OB Sovereoe soretically weaihie ' we 
ge nn 1 — M| process or an ideal cycle. Actually, it is not possible ee a ae, L prem ae oe 
a . ; : . . ‘ i ‘ ‘rmal c s of vo *, whic 
in place of the infinite series m 1 s 2 (M T M? to get a reversible feed-heating pre cess In the super- of course would be cemasinnedl etth the docceguen 
) and «=C (1+M-+M®4 . ),| heat region with a single compressor unless it has | and absorption of mechanical work. The idea of using 


claiming a greater simplicity. In so doing, he has, | @n infinity of minute stages of compression corre- | compression to obtain the saturated conditions required 
quite correctly, reproduced the algebraic basis of sponding to each elementary feed heater in that | for feed heating in an ideal regenerative cycle working 
the “ tilting axis * method, which I must plead guilty | region. The simpler alternative is an infinite number with superheated steam appears to be a natural deduc 
to having deliberately suppressed, pg bo dt wien compressors, one for cach minute ted tion from this knowledge, and it is undoubtedly what 
has the use of an arithmometer, which is unusual, | heater, as first suggested in my Institution of Civil Mr. H. M. Martin had in mind when he referred to th 
it is not the easiest way of arriving at an arithmetic | Engineers paper of December, 1938. That assump- — Page| « = .—_ — _ 
result ; the series expressions, although they appear | tion is fundamental to reversible feed heating in! that a suaiteiive thab testing gauia 90 be home 
longer, are actually more convenient, and the calcu-| the superheat region—without it you cannot use| dynamically reversible, must be carried out by an 
lations are simpler. The reason is that, if the| the simple universal formula so wholeheartedly and | infinite number of stages, implies, of course, the 
method is correctly applied, M is always very small, properly, in my view, recommended by you. Perhaps assumption of an infinite number of compressing 
and the convergence correspondingly rapid. | it is not unreasonable of me to ask you to acknow- operations when the steam is superheated, as pointed 
Consider the text example, in which M=0-01275. | ledge that my paper was the first ‘in the English out by Mr. Field; fortunately, this assumption does 
We then have m’ = 1+ 2 (0-01275 + 0-00016 | language, and, I believe, in any language, to make yn affect in any way the simplicity or the use of the 
0-00000 + . . )=1-02602, correct to six figures ; | this suggestion ; or, alternatively, to prove other- Pe formula which, in common with Mr. Field, 
a eg? a might well be adopted for calculating the 
1 + 0-01275 by direct divisi wise, in view of the great technical importance of the | efficiency of a regenerative cycle. 
T—0 Ol2i5 OY Girect Givision | subject. I regret having to blow my trumpet in| With regard to Mr. Field’s last point, the work ot 
or by logarithms is appreciably longer, if the same this way, but I have found that the truths contained | the feed-pump has, by common consent, always been 
precision is desired. In the other case, the small | in my paper become so obvious to people interested excluded in computing the theoretical efficiency of the 
excess of ¢ over C is very readily found, and added | in thermodynamics that they sometimes find it | Rankine cycle. Most engineers, we think, would be 
as a correction term, with similar economy of | difficult to believe that they had ever thought content to continue to ignore it in calculating the 
effort. It is important to remember that in this, | otherwise. frm ssenge repos ae aM eh Ss. a 
. . . . . 7 ° 4 > oD c me CESS. , 1¢ 
asm many other engineering applications, algebra Finally, the 1939 Callendar Tables did not contain pow, drm. directly from the fi. wee prewar steam 
is after all only a means to an end, and must be | figures of entropy, or indeed of total heat of com-_| tables, as was mentioned in our article.—Eb., E.| 
regulated in accordance with the calculations sub- | pressed liquid water in a usable form. I spoke to | 
sequently to be made. [ am grateful to Mr. | Professor Egerton about this in June, 1939, and sent 
Williamson for raising the matter and so enabling | him a copy of the kind of table I wanted. He said 





the calculation m’ 








me to make the point clear. there were no English data, but suggested applying WORLD WAR AND MAN-POWER. 
Yours faithfully, | . Keenan's correction factors to the Callendar satura- To THe Evrror oF ENGINEERING. 
West Ham Municipal College a ae “oun. This table wae reproduced in the)  si,—After reading with interest your article 
] ™ Jetober, 1939, discussion to my Civils paper of | « Wesld Wer end Mam Power,” in username of 
a — E.15. December, 1938. I suggested to Mr. Callendar that | pecember 12 1941. we feel impelled onee eneap- 
y 6, 1942. they would be a useful addition to the steam tables, tion to the peter tena made on page 472, namely, 


but I have had no notification that they have been 
added. The correction factors were evidently 
included in Keenan's 1936 Tables, to follow the 





“The amount of new design work, estimating, 
experimental development, etc., is appreciably less 
than it was, and although the output continues to 





THE REGENERATIVE STEAM 


methods of calculating cycles advocated by Hi Id |. : 
CYCLE. and a ping cy< : — ed by Hirshfeld increase, the demands thus entailed fall rather upon 
I and others in the United States. They were not con- the production side of the industry than what may 
To THE EpiTor oF ENGINEERING. nected with the idea of a completely reversible cycle |,_. poset ae —— ; 
completely reversible cycle be termed the initiating side. 


for any possible selection of initial steam, feed heat- 
the article on page 472 of your issue of December 12, | 8 and re-heating conditions. I wrote to Professor 
1941, is evidently an extensio > § . Keenan about the same time, pointing o j : 
. . xte _— = of the argum nt . ‘tion fac Seal E mg om that his so completely on a big flow of complicated, first-rate 
due to his colleague, Mr. C. E. H. Verity, and correction factors were given in an extremely incon- . x ‘a - 
ss i. ae mient £ fi . qos and up-to-date mechanical weapons? Such in- 
expounded by Sir Leonard Pearce in his Thomas | V°™€nt form for engineers, and suggested a similar 
, , =. |seviaed tabi : : creased demands, among others perhaps, are (1) the 
Hawksley Lecture of January, 1940. I would like | Tevised table. I also suggested the inclusion of the | ; . . . 
ms “ : l. i blishi ; invention of new weapons of war, or improvements 
to draw your attention, however, to the fact that | @™ument esta lishing the ideal reversible cycle for to present ones; invention, surely, is a field in 
the ideal reversible cycle advocated by the late |@2Y ‘Selection of steam conditions in both the F , . loa 
' : : 2 - A s ae which, above all, we should be pressing forward 
Captain Sankey could not be applied to the bleeding | ™erican and British steam tables, and Professor : : ; 
Po . : Ege waccay : : , more intensively and more vigorously even than 
of superheated steam. The argument was essentially | Egerton very kindly promised to consider the matter | - . " a 2 , : : 
: - : 7 ige a ff eas : in peace time. (2) Scheming and planning for 
that of Hirshfeld and Ellenwood (A.8.M.E. paper, | '0F 4 future edition. As you are already aware : , “eae ' 
ao - - . ane lh ; ‘ - ’| quicker production of similar articles, or for chang- 
December, 1923, page 9). When Captain Sankey the total heat and entropy of the feed water must be ing over to war work, or for keeping production 
gave his paper on this subject to a combined meeting taken in its heated and compressed condition, i.e. 8 , ; ping | 
f w. oa ; ; : die: *|up to date with newly developed weapons ; the 
of the Institutions in December, 1924. he showed | Compressed to the initial pressure of the ideal cycle ; aor OP . 
1: sa dine ts , : “ ee tt G ig cS mas Cycle, | services of the initiator, at a greatly increased 
a diagram indicating feed heating up to boiler to make it completely reversible. This considera- ressure, are essential here, es cially in this 
evaporation temperature, and, therefore, involving tion was ignored in early applications of the Rankine P ; : ot I ; 
bleedi aes 7 wele. ad he : country, where production right up to the war was 
leeding of superheated steam. Dr. Kearton pointed | “Y¢l, Gue to the negligible error, but with pressures : : - 
hi : , . f 2.000 Ik fh “ap so largely for domestic and peaceful ends. (3) Ensur- 
this out at the time, but could get no satisfaction |! ~ ) Ib. per square inch it is not negligible. | ; e 
: ae The feed . : ing that industry runs faster and for longer hours, 
regarding the application of the argument to the e feed ‘pump is a fundamental element in the : - 1: +o ; 
za - ideal enai d ; even under the greatly multiplied difficulties of 
superheat region. The paper was never published, | deal engine an the cycle cannot perform a reversible . “oe a We T 
} 996, = . <ahes . : .  B . running at all in present-day war conditions. The 
yut the 1926 provisional report of the Heat Engines | PTOCess without it. Furthermore, in the present initietee ie diliaed te deottiee @ tach beccler 
Trials Committee apparently contained the sub- | State of the art, high-pressure feed pumps are not _ . . . 
. of 8 ? r »| seneraliv of bi = ' burden of responsibility than in peace time, fulfilling 
stance of Sankey’s argument, and, on page 22 of | 8neralty 0 high efficiency, and it is essential that a . . - . . 
h 4 _e? : ; A - : ; . ; ; many increasingly varied and worrying executive 
that report, the whole thing is sterilised by the comparison with the ideal cycle should not be masked tasks. so that the production side can £0 steadily 
statement that “ bleeding is therefore assumed to | °T distorted by leaving one element, known to be enee I 8 ° 
begin when the expansi inefficient f the reckoni : : : 
’ sio ache » dew | , out of the reckoning. | ‘ : = 
ne on ” Sankey did poury Bowl i . ’ re - f a comparison with an a ~— tu eg: sab oe As to estimating, there are stili many branches 
° ‘ y > sence é y ) » ~¢] - ° ° . 
- ok Pag: Py wage poine, feed-pumPp | of trade in which, by the nature of the product, a lot 


Sm,—Mr. H. 8. s *s . ne ' 
Horsman’s paper, discussed in Do not exceptionally heavy demands fall on the 


initiators of industry during a war which depends 


heat engines, as the older generation will be well | ©®¢™&y must be debited to the output. wath gag” ; , 
aware, but neither he nor his colleagues could Yours faithfully of ang is necessary, even in connection with 
- rer ta I 7 = direct Government work. Increased total output 

produce a technical argument at that time to deal | 16, Woodhall Bank, J. F. Frevp. am enaiie home ot of estimatin 
with the superheat region. Hence the debacle of| Colinton, Edinburgh, 13. The , Sol thet, thle — ie ied t 7 — 
the 1926 (provisional) and 1927 Reports of the Heat January 6, 1942. e celiet that this war can be carried tO & success: 
F : ful conclusion with decreasing help from the inven- 


Engines Trials Committee. 
I must also point out that there is no record, as 
far as I can discover, in the pages of ENGINEERING | 


| [It requires stronger evidence than Mr. Field adduces | ‘TS, designers, and executives of industry is very 
to make it seem probable that Captain Sankey, in disturbing, the more so because of the wide extent 
1924, could have demonstrated an ideal regenerative | to which this belief is held. These “ initiators,” to 
use once again your perfectly descriptive word, take 


or The Engineer or in any Institution Proceedings! cycle with feed heating carried to boiler temperature 
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on a much heavier task iu war time, in seeing the 
job through before, during and after manufacture. 
By their devotion, offered wholeheartedly to 
industry, and so to the country, they enable the 
craftsman and operative to take a smooth place in 
the production team. It is still more disturbing to 
find the “initiators” and executives of industry 
regarded as likely to become superfluous at a time 
when the country’s own executive has never been 
so enlarged, either in size or in power. 

Yours faithfully, 

For Henry Linpsay, Limirep, 

L. Lrypsay, 
47, Queen’s-road, Director. 
Bradford. 

December 30, 1941. 


[We appreciate what is in our correspondent’s mind, 
but that he is putting a wrong interpretation on the 
statement in our article is shown by several of his own 
comments. As he says, exceptionally heavy demands 
do fall upon the initiators of industry at the present 
time; but they are primarily production demands— 
to quote his own words, “ scheming and planning for 
quicker production of similar articles,” and “ fulfilling 

executive tasks, so that the production side 
can go steadily forward.”’ Not all branches of engin- 
eering industry are equally affected, but we believe 
that our statement—which was not made without 
some knowledge of the facts—is substantially correct. 
In this, history is merely repeating itself once again ; 
in August, 1915, for instance, Clydeside shipbuilders 
were urging their junior engineering draughtsmen to 
go into the shops, to work as fitters, because so large 
a proportion of the work in hand consisted of repeat 
orders, for which no new designs were required. 
Similar tendencies are becoming evident now in various 
branches of munitions production, and it is the men 
who are thus becoming surplus to immediate new-design 
requirements who, we suggested, might transfer to the 
technica] branches of the Services, where their know- 
ledge and skill can be of great value.—Eb., E.] 








THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


AN extra general meeting of the Institution of 
Mechanical Engineers, arranged in conjunction 
with the Steam Group of the Institution, was held 
at Storey’s-gate, St. James’s Park, London, S.W.1, 
on Friday, January 9. The chair was occupied by 
the President, Mr. W. A. Stanier, and the business 
before the meeting was to hear and discuss a paper 
on “The Utilisation of Wood Refuse for Steam 
Raising,” by Mr. R. B. Gillham (associate-member). 


Tue UTILisaTION OF Woop REFUSE FOR STEAM 
RalIsING. 
Mr. Gillham’s paper dealt mainly with the design 
and operation of a plant with which he was associ- 





for burning dried timbers only. The waste timber 
| problem of a railway company was different. On 
| his own railway, they had to deal with large quan- 
tities of waste timber from damaged and partly 
| rotten wagon bodies, and sapwood and bark, saw- 
|dust and shavings. There was some new waste 
| wood, but the balance was mostly soft timber in a 
| fairly advanced state of decay ; in firing, softwoods 
|}and hardwoods had to be mixed. They conveyed 
| the sawdust from the kiln to the boiler, and used 
conveyors which fed into the combustion chamber 
| through a Dollken distributor. Heating by waste 
| timber had to be considered, because of the difficulty 
| of getting rid of it otherwise ; there was not a big 
_market at the present time for the sale of sawdust 
}and chips. A certain amount of waste wood they 
|converted to charcoal. He asked whether the 
‘author’s plant was suitable for dealing with wet 
|and sappy wood and with wood which was partly 
| rotten. 

| Mr. H. J. Deans, B.Eng., said he had been con- 
|nected for some years with a timber undertaking 
which was troubled by the problem of getting rid 
|of waste. At one of its works, during the early 
| part of 1940, the amount of waste wood to be dis- 
posed of reached the high figure of 50 tons a day, 
mostly shavings and chips from the machines. The 
electricity requirements of that mill were the subject 
of an agreement with the local authority, and for 
a time it was not possible to use any of the waste 
for steam raising; but eventually the engineer of 
the local authority allowed the mill to put in plant 
to generate about 150 kW, and a certain amount 
of the wood waste could be used. Efficiency was 
| of no concern, but the space occupied by the steam- 
|raising plant was of importance. They put in a 
| Dutch-oven type of furnace with an “ Economic’ 
| boiler, which gave good results. As the author had 
found, at the back end of the boiler there was a 
small amount of chips, imperfectly consumed ; but 
the majority of the material there was not ash, 
but a kind of sintered material, on the point of 
being fused. 

The feed to the furnace was by a screw conveyor, 
taking its supply from a slack conveyor ; from the 
end of the screw conveyor, the refuse fell down two 
tubes, and was then blown by two fans into the 
furnace. They had no trouble worth mentioning 
with the furnace, but in the destructor they had 
some interesting but costly experiences. The first 
destructor which they put in was designed to consume 
? ton per hour, but they were actually putting 
through about 4 tons per houf ; there was insufficient 
combustion space, the bricks fused, and the bottom 
of the combustion chamber was normally filled with 
a liquid black slag. Every week-end, some repairs 
had to be done to the destructor, so they built a 
new one, to take a normal load of about 3} tons an 
hour, and with this they had had no trouble. 








ated at the works of the Gramophone Company, | 
Limited, and which was required to consume the} The arrangement described in the paper seemed 
refuse from several departments, each producing a/| to be costly and elaborate. He had met with the 
different form of wood refuse. The greater volume | problem of the arching of the shavings in the silo, 
came from the rough-cut mill, and the jointing and | but thought that something less complicated than 
moulding shop, and consisted mainly of sawdust, | the series of parallel screws might be devised ; for 
which was removed by a pneumatic extractor plant. | example, a V-bottom silo with a conveyor at the 
There was also, however, a certain quantity of | bottom and horizontal agitators up the centre. 

short ends of timber, and this required different | What was the reason for the 50-ton storage 
treatment. A band conveyor transported the short | capacity ? Was it required to carry the load over 
ends to a shredding machine, and a fan transferred | the week-ends for the timber kilns ?_ If not, 50 tons 





the shredded refuse to a 50-ton silo, to which the 
fine shavings and dust from the machines, collected 
in cyclones, were also conveyed. Dust from sanding 
machines was handled separately, being trapped in a 
bag filter, collected in sacks, and hand-fed in the 
sacks through the furnace door. Extractor screws, 
18 in number, were used to remove the material 
from the silo, these feeding to two cross-screws, 
which pass it into two electrically-driven fans. The 
fans lift the refuse to cyclones mounted on top of the 
four Déllken furnaces in which combustion takes 
place and which are situated in front of a battery 
of Lancashire boilers. The feed to the furnaces is 
by horizontal screws, the material falling by its 
own weight through four-bladed box paddles which 
actuate swinging distributors. Various test results 
were included in the paper, which also contained 
details of the design of the 50-ton silo. 

The discussion was opened by the President, who 
said that the plant described appeared to be used 





seemed a very large storage. The weight per cubic 
foot of the material was given in the paper as 8 lb. 
His own experience was that, in filling a sack directly 
from a cyclone, he got 4} lb. per cubic foot in the 
sack. In the case of a slack conveyor, the figure 
worked out at 3} lb. to 43 lb. per cubic foot. He 
had had some tests made on a screw conveyor carry- 
|ing softwood refuse, and the figure obtained was 
24 lb. per cubic foot on the conveyor. If the wood 
used was a mixture of softwoods and hardwoods, 
the calorific value given, 7,850 B.Th.U. per pound, 
was comparable with some figures which he had 
obtained. He was surprised by the comparatively 
high boiler efficiency (64 per cent.) given in the 
paper, and thought this was caused by passing 
through the flues a lot of incandescent wood, which 


| gave off radiation which was readily absorbed by 


the flue walls. 
Mr. N. Wells said that the paper was a valuable 





contribution on a problem which sounded and 





looked simple, but certainly was not. Reference 
was made to a plant in which an unspecified amount 
of wood refuse was conveyed together with about 
92,000 cub. ft. of air a minute, absorbing 142 h.p., 
whereas in a second stage the volume of air was 
reduced to 11,700 cub. ft., and the horse-power 
to 32. In that second stage there might have been 
some advantage in using a light belt conveyor. By 
eliminating the conveyance of 11,700 cub. ft. of 
air and merely conveying the wood, he thought that 
the power absorbed would probably drop from 
142 h.p. to about 5 h.p. He had been struck by 
the size of the silo used by the author, and noticed 
that the figure of 50 tons worked out at a density of 
8-8 lb. per cubic foot, which was approximately 
the same as the density used for the screw con- 
veyors. In the screw conveyors the material was 
not compacted in any way, so that it would seem 
that one or other of those figures must be wrong. 
He would expect the silo to have a capacity of some- 
thing like 80 tons, in view of the consolidation which 
must be taking place at the bottom. 

Throughout the paper reference was made to 
** wood refuse,” and the calorific value and the 
density were given; but there was an immense 
difference between refuse from kiln-dried hard- 
woods and from softwood timber. which had a high 
moisture content. The author’s plant, he assumed, 
was handling kiln-dried hardwood chippings, and, 
in the absence of evidence to the contrary, he would 
not expect it to work successfully with softwood 
chippings, wet or dried. The point was an im- 
portant one, because there was a great number 
of softwood mills and factories in this country. 
The device described by Mr. Deans was already the 
subject of a British patent, and operated quite 


| successfully, both with softwoods and with hard- 


woods, wet or dry. 

Mr. O. C. Allfrey said that the plant with which 
he was concerned was intended to deal with a similar 
problem to that faced by the author. The wood- 
working shops were divided into two main groups, 
and each group had its own system of cyclones. 
The first group, which he would call Group A, dealt, 
in the main, with chips and shavings, and had six 
fans with a total of 165 h.p., of which five delivered 
into four cyclones situated in the chip house, where 
the wood was separated out from the air. From 
those cyclones the wood could be bagged off, as 
was required on some occasions, or could be delivered 
by gravity from all four cyclones into a trunking 
beneath, through which the chips were drawn by a 
20-h.p. fan, which sucked air right through the 
trunking and delivered the chips through a 14-in. 
trunking to a cyclone at the boiler-house, a distance 
of about 400 ft. The sixth fan in that group was 
very much nearer to the boiler-house, and delivered 
directly to a second cyclone in the boiler-house 
through 18-in. trunking of a length of about 100 ft. 
The second group, Group B, consisted entirely of 
sawmills, and had its own collecting fans and cyclone 
house. It was dealt with in the same way, the dust 
from the cyclones being picked up by a 30-h.p. fan 
and delivered through 18-in. trunking for 700 ft. toa 
third cyclone at the boiler-house. 

At the boiler-house itself, and situated in this 
case inside the boiler-house, there was a tank or 
silo, and the wood refuse from the portion of the 
tank was made of fabric, having an area of about 
200 sq. ft., which was found to be the minimum 
necessary for releasing air. It would be interesting 
to know the size of the fabric breathers which are 
referred to in the paper, because they appeared to 
be very much smaller than had been found necessary 
in the case to which he was referring. This portion 
of the plant was, in general, similarto that described 
in the paper, but there was one rather interesting 
difference, namely that the collecting was done 
from underneath the machines and the trunking 
carried in the basement beneath the floor, instead 
of being connected from above; and also all the 
large wood and bark was not shredded, but collected 
separately and hand-fired on to the boiler grates. 

The boiler plant itself consisted of four Babcock 
and Wilcox water-tube boilers, with grates arranged 
for hand firing, and evaporating 9,000 Ib. of steam 
per hour. Coal and large wood refuse and bark 
were hand-fired on to the grates, and the sawdust 
and shavings, mixed together, were drawn from the 
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tank or silo by small fans and blown directly into the | 18 in. prevented the tunnelling effect due to the 
boilers through burners situated above the grates. | conveyor itself. Then, to meet the question of 
The bottom of the tank at the boiler-house was| uneven discharge, they adopted a stepped-pitch 
sloped on one side down to two screws, which drew | conveyor. The ideal, they thought, was to design 
the material in to the middle of the tank, where it} the worm conveyor so that the pitch at any point 
fell into a hopper from which it was drawn by the was inversely proportional to its distance from the 
boiler-feed fans. The screws had short blades, rather 
similar to fan blades, spaced along the shaft at 


section. The intermittent blades did not choke.| went up to 18 in. Each pitch was then able not 
Arching was easily cleared through poke-holes in only to take over the material delivered to it by the 
the side of the tank. Arching in a silo remote | pitch before, but also the discharge from the one 
from the boiler-house could probably be kept broken | above it. 
down by a simple internal agitator mechanism, the silo evenly all along the length, and they found 
which would be cheaper than covering the entire | that the conveyors could be at something like 11-ft. 
floor of the silo with conveyor screws. | centres, which was an enormous difference from the 


Information on the following points would be of | complete moving floor of conveyors referred to in | 


interest : (1) What was the rate of combustion or|the paper. They also found that the adoption of 
heat release per cubic foot of combustion space ?| the stepped pitch conveyor had in fact increased 
The Déllken furnaces appeared to have rather a/ the effective storage capacity of the silo, because, 
small volume for the amount of material being | of course, it was possible to make use of all the space 
burnt. (2) Had any tests been made on the possi- | by keeping the contents level. The silo held 100 
bility of accelerating combustion by added turbu-| tons ; its plan dimensions were 45 ft. by 28 ft., and 
lence of the wood-air mixture ? (3) Had the author | that was cleared quite satisfactorily, without serious 
any information as to the excess air percentage | arching, by four 18-in. diameter conveyors at about 





| outlet end. In practice, of course, there was not a | 
' constantly varying pitch but a stepped pitch ; they | 
intervals, and rotated in a trough of rectangular | started with a pitch of 9 in., and, by 3-in. increments, | 


In that way they were able to discharge | 


necessary, and its effect on combustion rate and | 
heat transmission ? (4) What was the temperature | 
in the main combustion chamber of the furnace ? | 
In their own case, although their combustion cham- | 
ber was not large, they did get excessive tempera- | 
tures. (5) Was there any effect on the brickwork | 
due to alkali salts in the wood ash ? 

Mr. William Howes said that he would like to! 
know whether there had been much difference in the | 
operation of the plant with the change of weather. | 
He would expect that in very humid weather the | 
plant would take more power than it did under dry | 
conditions. He was interested in the burning of | 
wood on the lines referred to by the President— | 
wood of all descriptions, wet and dry. He presumed | 
the author used Lancashire boilers because they 
happened to be available. In his own case, the 
refuse was man-handled into a destructor and’behind 
the destructor chamber was a very considerable com- 
bustion chamber, so that the hot gases passed over 
into the combustion chamber under the arch and into 
the normal combustion chamber of the boiler. They 
had found that one great advantage was the slower 
speed, which made it possible to collect a good deal 
of the ash in the boiler passes. 

Mr. P. Harris asked what was the average moisture 
content ; the calorific value seemed to be high, even 
if it were kiln-dried material. Mr. Deans mentioned 
a figure of 8,250 B.Th.U. per pound. Was that with 
dried timber? Mr. Deans: It was timber as it 
came from the stack in a timber yard after discharge 
from the ships from Norway or Russia. The mois- | 
ture content would be about 8 per cent. At the 
Forest Products Research Laboratory, Mr. Harris 
continued, they had been carrying out experiments | 
in burning sawdust with, perhaps, 50 per cent. to 
60 per cent. of moisture, which brought the calorific 
value down to about 5,000 B.Th.U. They were not 
concerned with the mechanical side of the conveying 
system ; his own chief concern lay in the combustion 
side. He assumed that the long boiler tube was of 
considerable assistance in that case, because, with 
green sawdust, it would be very difficult to burn 
such material with forced draught. 

Mr. B. Humphrey was particularly interested in 
the paper, because the plant with which he was 
concerned presented problems almost identical with 
those which confronted the author. The plant was 
at a cabinet factory, but it also had to burn fairly 
large amounts of softwoods, with moisture contents 
up to 50 per cent. to 60 per cent. The hardwoods 
were kiln dried, with a moisture content of 10 per 
cent. to 12 per cent. They had done a good deal 
of work on arching, mainly on the question of the 
discharge of wood waste from silos, and concluded 
that the operation of the screw conveyors aggravated 
it. Where the conveyor was completely drowned 


in chips, it could extract only from the back end 
of the conveyor ; it also entrained a certain amount 
of stuff just outside its own diameter, and heavy 
binding took place, and subsequently arching. 
They experimented first with the diameter of the 
worm conveyor and found that, with the type of | 
waste of which he was speaking, a diameter of about | 


11-ft. centres. 

In the structural design of his storage silo, had 
the author taken into account the fire risk? The 
Fire Offices Committee often called for sprinkler 
heads in silos; and, though, owing to the fibrous 
nature of the material, there was very little out- 
thrust against the walls of the silo, if the sprinklers 
operated it was obvious that the additional dead 
load, unless allowed for in the design, could rise to 
a disastrous amount. 

In the author's plant the material was taken to 
the boilers by the boiler-feed fans ; but in his own 
case it had been thought better to adopt mechanical, 
rather than pneumatic, conveying, for two main 
reasons. Screw conveyors, etc., were installed, at 
great expense, in order to feed the boiler evenly, and 
to introduce a pneumatic link seemed to be to put 
a weak link into the chain; any temporary failure 
introduced the risk of choking the inlet hopper. 
A mechanical conveyor, if it did stop, would pick 
up again without jamming, especially if it were not 
of the screw type. His other reason was that the 
mechanical conveyor lent itself readily to a speed 
interlock. Ina plant with which he was concerned, 
they had four boiler-feed conveyors feeding into 
another mechanical conveyor which, in turn, fed 
to a number of boiler-feed screw conveyors. They 
synchronised the speeds of all of them, operating 
them by a modified form of Ward-Leonard control. 

He was surprised that the author was still using 
the original Déllken type of weight-driven rotary 
valves. Those valves, as supplied under the Déllken 
patents, easily jammed with small pieces of wood 
4 in. or 5 in. long, which, if they happened to get 
broadside-on to any pneumatic conveying plant, 
would still be taken through. In his own case, they 
substituted power-driven valves, of much heavier 
construction. The paddle blades were hinged, with 
an over-centre spring device, so that wood which 
would otherwise jam was able to pass through. The 
author spoke of calculating the weight of material 
from revolution counters, driven by the rotary 
valves. He had not found such observations 
reliable unless there was a very constant feed, 
because the heavy wheel would rotate for a long 
while owing to its inertia, and log up wood which 
was not going through. 

Mr. T. R. North said that his own plant dealt 
largely with joinery, and trouble had been experi- 
enced with shavings—long, fibrous shavings from 
tenoning machines. In the end, they had to cart 
the material round by hand if it was over 1 in. in 
length. Two of their screw conveyors were bent 
about 3 in. in the middle, due to tenon shavings. 
He noticed that the author burnt sander dust in bags 
and asked if anyone had found a satisfactory method 
of burning it by an automatic feed of any kind. 

With reference to the arrangement of worms in 
the bottom of the silo; they had experimented by 
dispensing with troughs and running a series of 
closed worms, 11 in. diameter at 12-in. pitch, on 
a flat floor, but that was not satisfactory. He 
thought the ideal would be to have } in. troughing, 
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- ; 
than attached to a joist, as shown in the paper. 


They had found the Déllken furnace volume was 
|too small. They could get 11,500 Ib. per hour out 
| of one 30 ft. by 8 ft. Lancashire boiler and one 
| Déliken furnace, but, with an air-cooled wall, 
| the brickwork lasted only about six months. They 
were now using a monolithic lining, which was 
rather better. A_ satisfactory and economical 
method of conveying chips from the silo to the top 
| of the Déllken feed was to take them on to a cyclone 
| immediately above the paddlebox of the Déllken 
feed ; they did not use a Déllken paddle, however, 
but a power-driven arrangement. There had been 
several blowbacks, and in every case the paddle 
had stopped it completely. 

Mr. A. P. Bale thought that the average wood- 
working establishment or sawmill had not the money 
for elaborate apparatus, and in many cases stoking 
was done by hand; conveyors did not compar 


| 


| with trucking from the cost point of view. In nearly 


all cases, moreover, it was found better to mix 
coal with the wood. The wood was not separated ; 
in fact, short ends, if not too big, might be useful 
with manual stoking. He had been concerned with 
several furnaces, on the lines described in the paper, 
but they were simpler and more in the nature of a 
“‘ lean-to ” to the boiler ; the firebars were extended 
into the lean-to, and the stoking was done through 
two doors. He inquired whether other members 
had found that a shredder was really necessary and 
economically justifiable. 

The author, in reply to some of the speakers, 
said that a shredder was suitable for logs, but th: 
design might have to be modified, and he would 
not like to say that a shredder suitable for dry hard 
timber would be suitable for wet logs. Wet logs 
could be shredded, however. Rather high tempera- 
tures were met with in the Déllken furnace, ranging 
from about 1,500 deg. C., and the replacement of 
linings was a problem if the furnace were fed hard 
In his own case, the linings did not have to be 
replaced so often as every six months. The original 
silo held from 25 tons to 30 tons, but it was decided 
to increase this to 50 tons ; the silo was never really 
full. They had found that 8 lb. per cubic foot was 
an average figure for their type of wood, but 
shredded wood alone would give a higher figure. 
The wood refuse was rather springy and it could 
be packed to a density approximately double the 
figure given; he did not think that the fall of 
material in a silo corresponded to packing hard. 
The wood was dried hardwood, and he was informed 
by their testing laboratory that the calorific value 
was the gross figure, taken on a sample previously 
dried. 

Mr. Wells asked why, after releasing the air from 
the cyclones, and using about 142 h.p., the material 
was conveyed by fan again. The answer was that 
it had to be conveyed over 600 ft., and no other 
method was likely to be economical. He agreed 
that a variable pitch for the screws seemed to be 
the ideal. 

With regard to the design of the bin: they had 
had V-shaped hoppers as suggested by Mr. Deans, 
and also agitators, which had given trouble. They 
knew of several other types of plant, for instance, 
the type where the whole base rotated. The base 
was slightly inclined, and, as it rotated, brought 
the material at the edge towards the opening, where 
it was picked up pneumatically. There was also a 
system with a kind of chain grate across the bottom, 
which was used in a small silo. He had not noticed 
any effect of outside temperature on the working of 
the silo. 

He could quite see how a large screw of the type 
referred to by Mr. Humphreys would encourage 
the breaking down of the arch. They had experi- 
mented with a vertical screw conveyor and found 
that it worked quite well. He believed that it 
would be suitable for delivering to the paddles 
above the Déllken furnace. They had had no 
trouble at all with the light pattern paddles, but 
that was mainly due, no doubt, to the fact that the 
refuse was all small and well shredded. Mr. North’s 
use of 11-in. diameter screws at 12-in. pitch seemed 
to support the belief that, in the case of the plant 
described in the paper, the screws should not be 
reduced in number, but rather increased in number 


of about 11}-in. radius, welded on the edges rather | or pitch, so as to prevent any possibility of arching. 
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LABOUR NOTES. 


\ccoRDING to the Ministry of Labour and National 
Service, the number of men and boys registered at 
employment exchanges in Great Britain as wholly 
unemployed at December 8 was 92,343—a decrease of 
2,992 compared with November 17. Of that total 
27,578 had been classified by interviewing panels as 
unsuitable for ordinary industrial employment. Those 
registered as on short time or otherwise temporarily 
suspended from work, on the understanding that they 
were shortly to return to their former employment, 
numbered 4,426. Those registered as rsons who 
normally seek their livelihood by jobs of short duration 
numbered 9,523. 


The corresponding figures for women and girls at 
December 8 were 72,881 wholly unemployed, 8,835 
temporarily stopped and 346 unemployed casual 
workers. Of those wholly unemployed 2,812 had been 
classified as unsuitable for norma] full-time employment 
and 2,873 had been classified as unable for good cause 
to transfer to another area. 





A correspondent suggested in a recent issue of The | 
Times that one of the “ brakes ” on the production of | 
war material was fear on the part of operatives, on | 
systems of payment by results, that high outputs of 
work would be followed by cuts in piecework prices or 
bonus times. Sir Alexander Ramsay, Director of the 
Engineering and Allied Employers’ Nationa] Federa- 
tion pointed out, in the course of a letter, that under 
agreement with the engineering trade unions, piecework 
prices and bonus times could not be changed unless 
the means or methods of production altered. A pro- 
vision with that effect, has, in fact, been a feature of 
agreements between the engineering employers and the 
engineering trade unions for many years. The corres- 
pondent who was responsible for the original assertion 
rejoined that some employers were evading the obliga- 
tion not to cut prices or times. Obviously, in that case, 
the pieceworker had a remedy ready to his hand other 
than to keep his output low ; he could have relied on 
the provisions for avoiding disputes to put the matter 
right. 


Speaking at a meeting in Liverpool] on Saturday last, 





one of the Soviet trade-union delegates, who are in this 
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which can be shown to be of immediate value to the 
war effort. A joint committee, set up by the National 
Council of Labour and the Mineworkers’ Federation of 
Great Britain, is at work on proposals designed to 
meet that condition. It has not yet been decided 
whether immediate national ownership should be 
pressed. It is claimed, however, that there is general 
agreement that there is an overwhelmingly strong case 
for unified contro] of the mines, for provisions for con- 
centrating production on the most economic mines, 
and for national joint regulation of labour supply and 
conditions. The miners’ leaders are consulting their 
districts with a view to collecting detailed evidence in 


support of their claim for immediate reform. 


As a result of a conference, in Manchester, between 
Sir Andrew Duncan, President of the Board of Trade, 
Mr. George Tomlinson, Parliamentary Secretary to the 
Ministry of Labour and National Service, and repre- 
sentatives of employers and workers, a woman’s job 
in a cotton mill becomes priority munitions work. 
Women, aged 20 to 30, will not be taken out of the 
mills for the Forces, and ex-cotton operatives amongst 
conscript women may choose a job in the mill instead 
of the A.T.S. Weaving mills come under the Essential 
Work Order, so that in both spinning and weaving mills 
operatives will in future be tied to their jobs. 


Figures compiled by the Ministry of Labour and 
National Service, from data supplied by the Chief 
Registrar of Friendly Societies and the Registrar of 
Friendly Societies for Northern Ireland, show that the 
total number of trade unions known to have been in 
existence in Great Britain and Northern Ireland at the 
end of 1940 was 988, compared with 1,006 at the end of 
1939. Twenty-two unions, with a total membership 
of 4,700 at the end of 1939, were reported as having 
been dissolved in 1940, while seven unions with an 
aggregate membership of 4,800 at the end of 1939 
ceased to exist as separate units in consequence of 
amalgamations with other unions. On the other hand, 
1] new unions were formed in 1940 with an aggregate 
membership of 800. Of the total of 988 unions at the 
end of 1940, there were 21 with their headquarters in 
Northern Ireland. 


At the end of 1940, the total membership of all the 





country at present, described a new movement which is | Unions included in the statistics was approximately 
developing in Russia. Its adherents were known, he | 6,542,000, compared with 6,230,000 at the end of 1939, 
said, as 200 or 300 per centers, and they pledged | Showing an increase of 312,000, or 5 per cent. The 
themselves to give three times the output they had j number of males at the end of 1940 was 5,460,000, 
previously given. Ideas were put forward and dis- | Showing an increase of 202,000, or 3-9 per cent., com- 
cussed at production conferences, and one proposal | pared with the previous year, and the number of 
submitted by a worker had increased output by 540 females was 1,082,000—an increase of 110,000, or 
per cent. and saved millions of roubles for the State. | 11-3 per cent. The total of 6,542,000 included 34,000 
The man was entitled, it was added, to a substantial | members in branches in Eire and 40,000 in oversea 
bonus, but he gave the money to the national defence branches of certain unions. Excluding these members, 
. | the actual membership in Great Britain and Northern 
7 Ireland was thus about 6,468,000 at the end ~ — 
Addressing a meeting of shop stewards at a factory | compared with 6,156,000 at the end of 1939. Of these 
in the as west, Mr, Shvernik, the leader of the | totals, the membership in Northern Ireland accounted 
delegation, warned the workers not to expect from the | for 103,000 and 97,000, respectively. 
Government or managements impossibly high stan- — 


dards. It would be a great mistake, he said, to think : . , 
- > rease m mem bersh luring 1940 
that anywhere in the world there existed a manage- The increase in male me ip during 


- oaths J occurred mainly in the engineering and metal indus- 
ment capable of foreseeing everything, organising | tries and in local-authority services. The increase in 
everything and providing against everything. It was | female membership was most onatiied tn te Gd. 
the responsibility of the working people to support |) tive trades, transport services, National Government 
managements in efforts to eliminate faults and weak- | ~ A the hatin tadesttinn 
nesses in production methods, and it was better to | %TVIC® ane the 8 , 
face difficulties and undergo hardships in the national — 
interest than to submit to slavery for the next thousand | ‘The International Labour Review states that up till 
years. the end of 1940, no fewer than 450 factories, including 

: 168 for the manufacture of machines, equipped with 

The writer of an article entitled “Why women | machinery totalling 117,375 tons in weight, had been 
workers should be trade unionists’ in the January | ,.moved to the interior from coastal districts or towns 
issue of the Transport and General Workers’ Record | 4 the Yangtsze with assistance from the Government 
says: ‘‘ There has been an evil tradition that women | of China. Some of the undertakings were owned by 
are ‘ cheap labour,’ but now, in more than one important | the State and others by private interests. The Govern- 
industry, the principle of the rate for the job, whoever | nent also paid the travelling expenses of 12,000 skilled 
does it, has been established. The establishment of | workers, while some 30,000 workers, in addition, were 
that principle represents a great advance for women | moved by means of aid received from other services. 
workers, and they should never forget that their thanks | . 
for that advance are due to the Trade Union Movement. 
The victory was not won easily. All trade union| The transfer of industry to the interior was attended 
officials will tell you that the hardest fight they have | by great difficulties which were, it is recorded, over- 
ever undertaken has been to persuade employers that | come by the united efforts of managements, workers 
women doing men’s work are worth men’s wages. But | and public authorities. The larger motorships were on 
not the least startling aspect of the struggle was that | requisition to the military authorities, and the machi- 
the help they received from the women themselves was | nery and equipment had to be carried algng the 
less than they had the right to expect. It has taken a | Yangtsze by small craft. Priority was accorded to 
war to convince a large number of women that the job | factories producing machine tools, electrical goods, and 
they are doing is worth just as much to their employer | chemicals, and to flour mills, cotton mills, and establish- 
as it would be if performed by a man.” | ments producing food and other essentials. 


fund 





It is stated that detailed proposals for the re- | The Government advanced to the various under- 
organisation of the coal-mining industry are shortly to | takings considerable sums of money at low rates of 
be laid before the Government. Ministers have pro- | intereste, and provided them with large consignments of 


mised to give careful consideration to any scheme! raw materials, and equipment obtained from abroad. 


THE NEWCOMEN SOCIETY IN THE 
UNITED STATES.* 


By Cor. Crarence E. Davies, Mem.A.S.M.E., 
M.I.Mech.E., M.E.I.C. 


My first duty is to acknowledge with deep appre- 
ciation the honour the Society has conferred upon me 
for the past two years. This feeling of appreciation 
has been accompanied by a sense of responsibility to 
act as a liaison between the two large groups of our 
membership in Great Britain and in the United States. 
The development of the Society in the United States 
should be a stimulus to members in both countries, 
for there is much to be done in carrying out purposes 
and fulfilling an auxiliary, but perhaps larger, useful- 
ness of providing a place for the meeting of the minds 
of thoughtful leaders in Great Britain and the United 
States. The Newcomen Society is of age. Most of 
its founders are enjoying full vigour and are active in 
its councils and I hope that the present course of the 
Society satisfies their earlier ambitions. It had its 
beginning with a group of enthusiasts who participated 
in the commemoration of the centenary in 1919 of 
Watt’s death. The object of the Society, as adopted 
at its founding and still in effect, is simple, namely to 
encourage and foster the study of the history of engin- 
eering and industrial technology. The simple con- 
stitution provided that ‘membership shall be open 
to all persons approved by the Council, irrespective of 
nationality or sex, who have at heart the furtherance 
of its objects.” 

In the first issue of the Transactions there appeared a 
list of members corrected to March 1, 1922, with 121 
names, four of which were from the United States. 
It is interesting to note that the classic engineering 
names of Newcomen, Savery and Trevithick were 
included in this roster’ The growth of interest in 
the United States came from the enthusiasm of Dr. 
L. F. Loree, one of the four original members. In 
1924, at his invitation, Dr. H. W. Dickinson came to 
the United States to participate in the centenary 
celebrations of the Delaware and Hudson Company. 
Dr. Dickinson held several conferences with interested 
individuals, which launched the activity. In January, 
1925, there were 37 members in the United States, and 
Dr. Charles Penrose had been serving for a year as a 
member of the Council. The first meeting was held 
at the Engineers’ Club in New York on April 22, 1925. 
At this meeting, as at subsequent meetings during his 
life, the influence of Dr. Loree exerted a profqund 
effect on the programme. His historical perspective 
and realistic practicality made him a strong leader 
in the work of the Society. He had the distinction of 
having presented the first paper from the United States 
to the Transactions. It was my privilege to act as 
honorary corresponding secretary during the formative 
period, and, indeed, until 1938, when, owing to the 
pressure of my work, i was obliged to relinquish the 
position. 

The first American Pilgrimage was held in the summer 
of 1926, when a group of twelve visited the area 
between Providence and Boston where the early 
textile and iron working industries of the country 
originated. It is impossible in this address to recite 
all the activities of the Society in the United States since 
its inception in 1925. Two should be mentioned. In 
1926 a tablet was placed on the grave of Josiah Horn- 
blower, the British engineer, who, in 1753, brought the 
first “‘ fire engine ’’ to the United States. The engine, 
of the Newcomen type, was used to pump out a copper 
mine in Northern New Jersey. The Society par- 
ticipated in an international celebration, of the bi- 
centenary of the birth of James Watt, in 1936, one 
interesting feature of which was the broadcast from 
the Science Museum in South Kensington and the 
companion broadcast from New York. 

Twenty-two members from the United States have 
contributed 27 papers to the 7ransactions of the 
Society, published in London. Dr. Loree had the 
honour of contributing four, Mr. Greville Bathe and 
Dr.. George Orrok, two each. All the papers are 
valuable contributions to the industrial history of the 
United States. About 75 papers presented in the 
United States have been published in pamphlet form. 
A study of the list reveals the wide historical interest 
of the members in the United States. The early 
Colonial ventures into industry and transportation 
receive a large amount of attention, as does the more 
recent story of industrial development, told by men 
who were responsible for these developments or whose 
forebears were pioneers in their creation. While a 
few of the addresses deal with current industrial 
problems, the combination forms a rich historical 
literature of which the Newcomen Society may well be 
proud. The Engineering Societies Library in New 


| York and the Library of the Franklin Institute of 


Philadelphia are depositories for these papers. 


* Presidential address to the Newcomen Society. 
presented at a meeting held at the Institution of Mech- 








anical Engineers, London, on January 14,1942. Abridged. 
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From the four members listed in the first volume of 


the Transactions, the membership in the United States 
has increased to nearly 2,000. There are 36 committees 
of the Society in the United States and one in Canada. 
The members of the Society are men of leadership in 
industry, transportation, finance, and education, and 
a substantial number of them are interested in the 
history of engineering and industry. The group is 
under the leadership of Dr. Charles Penrose, who is 
devoting a large amount of his time to furthering its 
work and to whom great credit is due for its present 
status. 

* What's past is prologue.” What will the future 
drama unfold? The organisation now in being has 
great power for usefulness in developing the purposes 
of the Society. What are the problems that face 
this group in the United States and what should be its 
future course? An obvious, but important, step 
should be the development of much closer co-operation 
between the groups of the Society in Great Britain and 
in the United States. It is a matter of great satis- 
faction that Dr. Dickinson was able to spend several 
months in the United States in 1938. -It was a great 
pleasure to have entertained President Pendred in 
1930. Other than that, there has been all too little 
contact between the members in both countries. Some 
means must be found to bring this about, and it is 
possible that in the large area of contact now being 
developed between leaders in all fields of industry and 
science in both countries, substantial progress can be 
made during this current period of great stress. To 
that end, therefore, I enjoin the officers and active 
leaders on both sides of the Atlantic. 

For the group in the United States, some suggestions 
seem to be in order. 
distances between its centres of industry are great. 
Outside of a relatively small section of the country, 
its technological history is in the very recent past. 
The field of usefulness now being developed, but that 
may be more intensively developed, is the safeguarding 
of this recent history by a study of its growth and the 
selection of important records and objects for safe 
keeping for the benefit of the future. Its numbers 
may be expanded, for there are many in the United 
States who might well be brought into the ranks to 
make fundamental contributions to the Society's 
purpose. It should not be over-expanded, however, 
and the number of its members might well be deter- 
mined as the number which, organised in local com- 
mittees for each of the principal industrial areas, will 
be sufficient to deal usefully with the historical develop- 
ment of each area. 

But what of the larger usefulness of the Newcomen 
Society ? A British writer in Foreign Affairs points 
out that the Declaration of the Atlantic, signed by 
the Prime Minister of the United Kingdom and the 
President of the United States, is more than a re-state- 
ment of democratic faith ; it.carries, implicit in every 
line, a proclamation that hope for the world’s future 
lies in the continued collaboration of the Oceanic 
Commonwealth of Free Nations. He goes further to 
point out that, at the present time, the unity of effort 
in the common cause is overshadowing smaller differ- 
ences of opinion, but, if co-operation is to continue in 
periods of lesser stress and colder emotion, a long 
process of re-education in each country is necessary 
in which two things will be essential. The first is the 
need for a high ideal of complete unity and the second 
is understanding that sentiment of friendship and 
pledges of loyalty are not enough. We must not 
pretend that there are and can be no differences 
between Great Britain and the United States, but we 
should see the conditions coming, be prepared to under- 
stand them and find means of relieving them without 
disturbance to the main current of friendship. In 
this view I join and express the hope that, as we face 
the present together and as we work into the problems 
of a post-emergency, the Society, by fostering closer 
understanding and co-operation between thoughtful 
leaders in both nations, may perform a useful purpose. 

In dedicating the library at Hyde Park, where his 
papers are to be safeguarded, President Roosevelt 
pointed out that the dedication of a library is in itself 
an act of faith. For a nation to house the records of 
the past in buildings, he said, we must believe in three 
things—the past, the future, and, above all, “in the 
capacity of (its) people so to learn from the past that 
they can gain in judgment for the creation of the 
future.’ By the same token, the Newcomen Society 
is in itself an evidence of faith. Its work is the analysis 
of the past for the benefit of the future. To that end 
it may make its contribution to the future well-being 
of the free peoples of the world. 





—_—_— 





MEDAL.—The Council of the 


THe BesseMeR GOLD 
[ron and Steel Institute inform us that the Bessemer 
Gold Medal for 1942 has been awarded to Mr. Eugene 


Gifford Grace, President of the Bethlehem Steel Com- 
pany and a prominent member of the iron and steel 
industries of the United States. 





The United States is large, | 
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BALANCING OF LOCOMOTIVE 
RECIPROCATING PARTS.* 
By E. 8S. Cox, A.M.I.Mech.E. 
(Concluded from page 39.) 

Tue forces, applied through the axleboxes and frames 
of a locomotive, appearing at the drawhook as available 
tractive effort are made up of two distinct components. 
First, there is the effect of the steam pressure in the 
cylinders, the tractive effort exerted thereby varying 
above and below a mean value due to the change in 
steam pressure during the travel of the piston along its 
stroke, and to the effective length of the crank on 
which the steam pressure acts. The second is the 
longitudinal force due to the effect of the unbalanced 
reciprocating parts, which attains a positive and a 
negative value for each cylinder once during each 
revolution. The resultant effect depends upon the 
number of cylinders and the crank angles between them. 

On three-cylinder and four-cylinder engines of con- 
ventional type, the primary horizontal forces due to 
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the reciprocating parts are in balance among them- 
selves, given equal connecting-rod weights; and no 
variation in tractive effort at the drawbar arises from 
this cause. Theoretically, therefore, no additional 
balancing of these parts is necessary on such engines. 
The following investigation is consequently concerned 
with two-cylinder engines, on which the forces in 
question do not balance, and the resultant takes the 
form of a fluctuating force tending to accelerate and 
decelerate the locomotive along its longitudinal axis 
once per revolution. The maximum value of this force 
V/2W wr 
for . 


uch an engine is 
¢ 


g 

The manner in which the force due to steam pressure 
and that due to unbalanced parts vary with speed is 
shown in Fig. 12, on this page, which refers to a large 
two-cylinder engine having 50 per cent. of its reciprocat- 
ing parts balanced. In diagram (a) curve 1 shows, at a 
speed of 25 m.p.h., the net tractive effort, curve 2, the 
effect of the steam pressure, and curve 3, the effect 
of the unbalanced reciprocating parts. The mean 
tractive effort is 12 tons, indicated by a chain-dotted 
line parallel with the base. The crank angles are 
measured in degrees from the front dead centre. 
Diagrams (5) and (c) show the corresponding effects 
at speeds of 50 m.p.h. and 90 m.p.h. respectively. 
At low speeds, the steam-pressure effect predominates ; 
but as speed rises, the effect of the unbalanced 
parts increases, until, at 90 m.p.h., there is an alter- 
nating force which ought to cause the drawbar pull 
to fluctuate between 23 tons and 15 tons during 
each revolution. Although the conditions outlined 


* Paper presented at a joint meeting of the Institution 
of Civil Engineers and the Institution of Mechanical 
Engineers, held in London, on Tuesday, December 16, 
1941. Abridged. 
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truly represent the forces acting on the locomotive, jt 
is common knowledge that such large fluctuations are 
not felt on the footplate or in the train, nor are they 
recorded on tie dynamometer car chart. The e xplana 
tion lies in the fact that the frequency of the disturbing 
force is many times greater than the natural frequency 
of the elastic system as a whole, comprising the mass 
of the locomotive and of the train, and the elasti 
characteristics of the drawbar springs. 

A complete mathematical study, allowing for 
frequencies of the different drawbar springs throughout 
the length of the train and for the varying damping 
factors involved, would be very complex. It is possible, 
however, to work out a simplified expression to give 
the value of maximum variation in drawbar pull D,, 
due to the effect of the unbalanced forces in relation 1 
engine and train weights, by assuming a single spring 
between engine and train, of the kind usual in dynam 
meter cars. The derivation of the formula was joint}, 
undertaken by the Chief Mechanical Engineer’s ani 
the Research Departments of the London Midland 


Fig. 13. 
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where the a iditibeal srasbole are: Wy, the weight of 
train, in tons; &, the stiffness of drawbar spring, in 
tons per foot (i.e., the modulus in tons per foot multi- 
plied by g); and f, the damping factor of the draw- 
spring. 

In Fig. 13, above, are plotted the maximum varia 
tions in drawbar pull at 90 m.p.h. for a variety of 
engine weights and for different weights of unbalanced 
reciprocating parts. The curves a to f relate, respec- 
tively, to two-cylinder locomotives weighing 25 tons, 
50 tons, 70 tons, 80 tons, 100 tons and 150 tons. The 
point g and the corresponding co-ordinates relate 
to the London Midland and Scottish Railway 4-6-0 
mixed-traffic engine, weighing 72 tons. The same train 
weight (300 tons) has been assumed throughout ; & has 
been taken as 36g tons per ft. (spring stiffness, 3 tons 


and f as * The interpretation of these 


per in.), 


results depends upon what value is selected as the per- 
missible amount of variation in drawbar pull for good 
riding. From a scrutiny of dynamometer-car records, 
a variation of + 0-2 ton pull has been chosen, equal 
to + 0-06 in., and a hatched line is drawn across the 
graph at that value. It will be seen that there are 
many categories of two-cylinder locomotive in which 
some-degree of reciprocating balance is necessary. For 
example, the L.M.S. mixed-traffic engine is shown to 
require 933 — 530 = 403 Ib. balanced, if undue 
oscillations above + 0-2 ton at the drawbar are to be 
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- avoided, This represents 43 per cent. of the reciprocat- 
ee ing weights balanced. In actual fact, as already stated, 
"Y the balance has been standardised at 50 per cent. on 
: this class. Variations in the weight of the train within 
8 normal working limits have a negligible effect. 
y t this point two questions require an answer : 
(1) To what extent do the horizontal disturbances due 
7 to steam pressure variations in the cylinders augment 
the values given above ?; and (2) is a condition of 
: resonance likely to arise in the locomotive and train, 
a in which the oscillations might build themselves up to 
' considerably greater values? With regard to ques- 
tion (1), the resulting oscillation D, can be worked out ; 


but, since the frequency of the impulses is four tim 
that of the other disturbance, the additional variati« 


in drawbar pull is a very small quantity and can be 


nevlected at anything but very slow speeds. 
With regard to question (2), it necessary 
investigate separately the maximum values for th 
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differently with the angular velocity. 
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amplitudes D, and D,, since the initiating forces vary 
Fig. 14, opposite, 
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shows the values plotted for—he London Midlanc 


ind Scottish 4-6-0 mixed-traffic engine, the variation 
in drawbar pull, in tons and inches, being plotted or 


the bases of radians per second and speed in miles 


per hour. Curve that of the variation due t 
steam pressure ; 4 and c, those due to the unbalance: 
reciprocating parts with nil balance and 50 per cent 


balance, respectively From these it can be seen 


a 


a) that resonance is only likely to occur at very low 


speeds ; (b) that from 0 m.p.h. to 6 m.p.h., D, is the 
predominating factor, reaching a maximum value of 
0-88 in. at 2-1 m.p.h., and that, beyond 10 m.p.h., 
its effect is negligible; and (c) that D, reaches a 


maximum value at 10 m.p.h., and then falls away to a 


practically constant value for speeds above 15 m.p.h. 

With other drawbar-spring characteristics, the speed 
of resonance can, of course, vary considerably ; 
combination of the various factors is conceivable in 
which maximum 
centrifugal forces coincide at the same running speed. 
The result may be uncomfortable for the passengers, 
und may call for some alteration in the method of 
working the engine, or of the drawbar-spring charac- 
teristics. Only in very rare cases should it be necessary 
to inerease the proportion of the parts balanced. Fig. 
15, opposite, amplifies item (c) above, for the same 
engine with varying percentages of balance, and under- 
lines the fact that the magnitude of the oscillation 
remains constant with rising speed. The curves a, b, 
c and d refer, respectively, to conditions of nil balance, 
30 per cent. balance, 50 per cent. balance, and 66-6 per 
cent. balance. As in Fig. 13, the permissible variation 
s indicated by a hatched line on the diagram. 

It must be confessed that scientific experimental 
investigation into horizontal disturbances in loco- 
motives, apart from those arising from its function as 
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footplate of a 4-6-2 engine of 90 tons weight, having the 
whole of its reciprocating parts (weighing 855 lb. per 
cylinder) unbalanced, experienced a definite fore-and- 
aft vibration at about 10 m.p.h. quite unlike any 
vibration encountered on other similar engines normally 
balanced. At higher speeds this effect died away. 
(iv) The Southern Railway three-cylinder ** School ”’- 
class 4-4-0 type was originally built with only 30 per 
cent. balance. In May, 1939, one of these engines was 
altered experimentally to zero balance. No difference 
in the riding of this engine has been reported. Based 
on this experience, reciprocating balance has been 
omitted from the new three-cylinder ** Merchant Navy ” 
class. This tends to confirm that reciprocating balance 
is not required on three-cylinder engines. 
Judgment on the basis of dynamometer-car records 
{ is much more exact, but is also imperfect in that the 
amplitudes of drawbar variations recorded thereon are 
1 affected by other influences, such as the riding qualities 
of the engine and tender, condition of track, and 
» incidence of brake applications. Examples are :— 
i (v) Figs. 16 and 17, on this page, show reproductions 
. | of two such records made over 24 miles of the up track 
through Cricklewood and West Hampstead with a 
Class 5 two-cylinder engine having 55 per cent. balance 
and drawing 258 tons at 80 m.p.h. and a Class 5X 
three-cylinder engine with 66-6 per cent. balance, but 
which, by reason of its 120-deg. crank setting, has zero 
horizontal “‘ shuttling ” disturbance. The load in this 
case was 302 tons and the speed, 75 m.p.h. The former 
engine shows an average variation in drawbar pull of 
the order of magnitude indicated by theory ; and any 
greater variation would undoubtedly be felt in the 
train and cause discomfort to passengers. At the 
point a it was + 0-125 ton; and at 6, + 0-375 ton. 
The three-cylinder engine is free from rapid vibrations, 
but the irregularities visible in its drawbar line indicate 
the value of the other influences to which reference has | 
been made. (vi) Fig. 18, on this page, shows a record | 
of a 0-8-0 freight tender engine, No. 9565, Class 7, | 
pulling hard at 3 m.p.h. to4m.p.h. The oscillations are | 
entirely due to variations in steam pressure in the | 
cylinder, and to their resonance with the drawbar- 
spring characteristics ; and they correspond with line a 
in Fig. 14. The amplitude at the point indicated by 
the arrows was + 0-62 in. + 1-9 tons. 

The remaining observation referred to is contained 
in the cinematograph film records made in the wheel- 
bouncing tests, already mentioned. Here, oscillation 
of the engine is clearly seen to increase as the percentage 
balance decreases on the London Midland and Scottish 
4-6-0 mixed-traffic engine. In this special case, how- 


Ss 





a vehicle on the track, has not yet been undertaken on 
Three methods have been available 
for this purpose, none of scientific exactitude : (1) riding 
on the footplate ; (2) studying dynamometer records 
of drawbar pull; and (3) examining cinematograph 


The first method, while very imperfect, enables any 
marked departure from normal vibration to be dis- 
The following experiences by this method 

(i) When a London Midland and Scottish 
4-4-0 engine, weighing 55 tons, was converted to have 
nil reciprocating balance, fore-and-aft vibrations were 
experienced sufficient to cause discomfort on the foot- 
The 
engine was returned to normal 66-6 per cent. balance 
(ii) A London Midland and Scottish 
| two-cylinder tank engine, weighing 86 tons and having 

677 lb. of reciprocating parts per cylinder, has been 
running for eight years without any reciprocating 
No adverse report has ever been made on 
(iii) The author, travelling in India on the 





ever, of an engine without train, slipping at high 
rotational (but low travelling) speed on a greased track, 
there was neither a clear nosing action about the 
engine’s centre of gravity nor a visible shuttling action. 
Rather, the engine was seen to oscillate sideways at 
the trailing end, appearing to pivot about the bogie 
centre. The observations outlined above underline 
the need for closer experimental investigation into this 
matter, both from the point of view of assessing 
separately the values of the various factors involved, 
and also with the aim of establishing some criterion 
defining the point beyond which the resulting oscilla- 
tions are inadmissible from the standpoint of comfort, 
wear and tear, and safety. 

Although unbalanced reciprocating: parts can give 
rise to forces of considerable magnitude on axleboxes, 
guides, and frames, there is little evidence to show that 
the total elimination of this balance in a modern engine 
has any very serious effect on these components. 
Engines in the past have been underbalanced by 
mistake, and this fact has been brought to light, either 
by the Bridge Stress Committee’s trials or by the 
introduction of dynamic balancing machines; but 
there is no record that an abnormal rate of wear itself 
indicated that engines were underbalanced. Accurate 
information on this point is scarce and only two records, 
given below, are within the author’s knowledge. 

(a) The London Midland and Scottish two-cylinder 
2-6-4 tank engine No. 2408, already referred to, with 
zero balance, was carefully measured for wear in its 
coupled-wheel bearings after 58,560 miles, in com- 
parison with No. 2407, a sister engine having 66-6 per 
cent. balance, which had run the same mileage in the 
same district. The average measurements are set out 
in Table III, herewith ; they are based on 50,000 miles’ 
running, which is the average mileage above which 


TABLE III.—Weear in Unbalanced and Balanced Engines. 


Measurements, in inches, are equated to 50,000 miles 
running. 








Engine No. 2408 2407 
Reciprocating weight per cylinder | 
(unbalanced), Ib. - 677 226 
Fore-and-aft wear in axleboxes (in- 
cluding wear in worn guides) 0-035 0-042 
End play on journals 0-165 0-095 
Roll in axleboxes ; 0-026 0-020 
Wear in coupling-rod bushes 0-015 0-013 
End play in coupling rods 0-012 0-011 
Wear in big-end bushes 0-012 0-011 
0-086 0-070 


End play in big ends 





axleboxes require attention on this class. The wear is 
greater in the case of engine No. 2408, but is by no 
means excessive for the mileage run, and was not of a 
value which of itself would cause the engine to be 
stopped any earlier for repairs. This engine has just 
been overhauled after 198,000 miles since last general 
repair, the axleboxes having been overhauled three 
times intermediately. No abnermal wear has been 
observed on any occasion. (b) The Southern Railway 
‘‘ School ’’-class three-cylinder engine, already referred 
to, with zero reciprocating balance, was reported to 
show no appreciable difference in wear from other 
engines of the class with 30 per cent. balance, when 
specially examined at general repair after 81,219 miles. 

These two cases are special in that the first engine 
has a high total weight in relation to the reciprocating 
weights unbalanced ; and the second, being a three- 
cylinder engine, does not demonstrate the worst effects 
of lack of balance. The question therefore remains 
open, so far as recorded experience in this country goes ; 
and the cases cited only show that where oscillations 
are small, increased wear is small. Subject to later 
verification, it is reasonable to suppose that rate of wear 
will vary with the amplitude of oscillation ; and where 
that amplitude exceeds the permissible amount for 
tolerable riding, an undue degree of wear can be 
expected to develop which, in turn, will intensify the 
effects of the unbalanced force. 

Conclusions.—(1) The modern locomotive is capable 
of speeds up to 8 revolutions per second and the result- 
ing hammer blows with the usual percentages of 
reciprocating balance can attain much higher values 
than were visualised in the Bridge Stress Committee’s 
report in 1928. (2) The phenomenon of wheel bounc- 
ing at high rotational speeds was first observed in 
America in 1937, and tests have shown that it can 
occur in British practice in certain circumstances. 
(3) Conclusions (1) and (2) suggest a reconsideration 
of locomotive design in the direction of reducing 
hammer blow still further. (4) As regards the effect on 
the locomotive, longitudinal and nosing oscillations 
depend on the weight and length of engine, weight of 
reciprocating parts unbalanced, and characteristics of 
the drawbar springs. They are independent of speed. 
(5) Theory suggests that three-cylinder and four- 
cylinder engines, which are already in a state of balance 
with regard to longitudinal forces, do not require any 
portion of their reciprocating parts to. be individually 
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balanced to deal with the nosing couple, because of the | 
small magnitude of the displacement. Three-cylinder | 
engines with zero reciprocating balance are already 
running in this country. 

(6) In two-cylinder engines, theory—supported by a 
certain amount of practical evidence—indicates that 
some degree of reciprocating balance is still required, 
if undue longitudinal oscillations are to be avoided. 
The percentage required will vary with the engine 
characteristics. Not less than 40 per cent. balance 
appears to be required on the heavier type of British 
two-cylinder engine, weighing from 65 to 75 tons. 
(7) For the highest speeds, therefore, multi-cylinder 
engines are the most desirable. If it is thought neces- 
say to balance a percentage of the reciprocating parts, 
the four-cylinder is preferable to the three-cylinder 
type, from the point of view of hammer blow. If this 
balance is eliminated, there appears to be little to 
choose between the two types. (8) The final criterion 
as to what percentage of balancing is necessary is the 
magnitude of the oscillations which can be admitted on 
the engine, having regard to riding comfort for engine 
crew and passengers, wear and tear, maintenance costs, 
and safety. (9) Practical experience so far recorded 
tends to support the theoretical conclusions. It is, 
however, very scanty, and when normal conditions 
return, scientific investigation will be required, not 
only to establish the precise effects of the unbalanced 
parts on the locomotive, but also to define the limiting 
value of the disturbances which can be admitted. 
More experimental verification is needed as a prelude 
to any large-scale reduction in hammer blow. 








CATALOGUES. 


Flux-Cored Solder.—Messrs. British Insulated Cables, 
Limited, Prescot, Lancs., have issued a leaflet dealing 
with flux-cored solder. It is stated that the flux used 
has a more rapid action than resin, while retaining its 
non-corrosive properties. 

Compressed-Air Blowguns.—We have received from 
Messrs. B.E.N. Patents, Limited, High Wycombe, 
Buckinghamshire, particulars of a handy push-button 
controlled blowgun, which affords a of three 
nozzles that can be replaced easily if damaged. 


choice 


-For the electrical heating of metal 
British Insulated Cables, 


Heating Cables. 
pipes and pipe lines, Messrs. 
Limited, Prescot, Lancashire, supply the B.I. “ Rock- 
” brand heating cables, which are described in a 
leaflet recently received. Included memorandum, 
reproduced by permission of the Petroleum Board, 
dealing with applications to tar-oil lines and ring-main 
systems. 


bestos 
is a 
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Rotameters.—We have received from Messrs. 
meter Manufacturing Company, Limited, 
Portslade, Sussex, a folder illustrating and 
their precision flowmeters for gases and liquids. On 
normal industrial rotameters the scale is about 18 in. 
long, with a range of 10 to 1, and the accuracy of cali- 
bration is guaranteed to be within per cent. at all 
points of the scale. 


9 


High-Duty Castings.—We have received from Messrs. 
John Harper and Company, Limited, Albion Works 
Willenhall, a catalogue relating to their grey iron castings. 
This catalogue also deals with the production of Meehanite 
castings by an associated company, Messrs. John Harper 
(Meehanite), Limited. A table giving the mechanical 
properties other particulars of typical Meehanit« 
castings is included. 


and 


Remote Indicators and Recorders.—Messrs. Elliott 
Brothers (London), Limited, in association with Messrs 
Siemens Brothers and Company, Limited, Century 


Works, Lewisham, London, 8.E.13, have sent us a leaflet 


dealing with the remote indication and recording of 
pressure or vacuum. The apparatus contains no gear- 
ing and is entirely free from back-lash. It is stated to 


be particularly suitable for measuring ‘low 


draught. 


pressures or 


Ventilating Fans for Black-out Conditions.—Messrs. 
The Airscrew Company, Limited, Grosvenor-gardens 
House, Westminster, London, S.W.1, have sent us a 


catalogue describing several applications of their “ Air- 
screw "’ fans, which are designed to ventilate without 
permitting the passage of light. Airscrew fan impellers, 
being built of laminated hardwood, are claimed to be 
quieter in operation, at a given speed, than metal 
impellers. 

Liquid Level Control.—We have received from Messrs. 
Londex, Limited, Anerley Works, 207, Anerley-road, 
London, 8.E.20, a leaflet which illustrates and describes 
their “‘ Lectralevel” floatiess, liquid-level control 
system. A feature of this is that, under certain con- 
ditions, only one control wire is necessary and only one 
mercury switch is needed for the control of the motor 
starter. In the same leaflet described a remote 
control for liquids 


is 


indicator for flow and an automatic 
and gases under high pressure. 
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PATENT RECORD. 


STRACTS OF SPECIFICATIONS RECENTLY 
PU aBL ISHED UNDER THE ACTS OF 1907 TO 1935 


The number of views given in the Specification hea 


| ts stated in each case; where none is mentioned, the 
Specification is not illustrated. 
Where inventions are communicated from abroad, the 


Names, - , of the Communicators are given in italics. 
Coptes of Specifications may be 
Office Sale es Branch, 25, a 
Chancery-lane, London, W.C.2, price 1s. eac 
The date of the gienthanad of the escuptance 
Complete Specification is given after the abstract 
each case, unless the Patent has been sealed, when the 

word ** Sealed’ is appended. 
iny person may, 


‘een 


obtained at the Patent 


of a 


in | 


Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


INTERNAL-COMBUSTION ENGINES. 


539,423. Compression-Ignition Engine. 
and Company (Leeds), Limited, of Leeds, and A. F. San- 
ders, of Leeds. (3 Figs.) February 1940.—-The in- 
vention is a pre-compression charging arrangement for 
four-stroke compression-ignition engines which obviates 
the usual difficulties in obtaining pre-compressed charges 


+) . 


of air at lower pressures than the maximum over the 
full range of speed at which the engine is to run. The 
drawing shows one cylinder 11, of a compression- 
ignition engine which operates on the four-stroke cycle, 
the combustion space being shown at 12; 15 is 
the inlet valve. The connecting-rod of the piston in 
the compressor cylinder 16 is connected at 18 to the 


big end of the engine connecting rod. The compressor 
has a pair of exhaust or transfer valves 21 which operate 
in unison. The compressor cylinders deliver the com- 
pressed air into a chamber 22 above the cylinders. From 
this chamber short ducts lead to the inlet valves of the 
engine cylinders. The compressor runs at engine speed, 
the cycle of its valve operation being completed in two 
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strokes. The valves of the compressor are operated 


by a separate shaft 24, driven by a chain from the engine 
crankshaft and the timing can be advanced or retarded 
as required independently of the valve timing of the 
engine. At pre-compression pressures other than the 
maximum the thermal inefficiency of the compressor 
will automatically heat the charge to an extent sufficient 
to provide ignition and satisfactory combustion of the 
charge when injection takes place. The fuel supply 
control is coupled to the compressor valve timing control 
so that the fuel supply increases or decreases with the 
variation in the density of the pre-compressed charge. 
Generally, however, the compressor valve gear is ar- 
ranged so that the pre-compression pressure will not 
fall below a predetermined minimum, the fuel supply 
control being resiliently connected to the control of the 
compressor valve gear so that for power demands below 
this pre-determined minimum the fuel supply will be 
varied independently of the pre-compression pressure of 
the charge. (Accepted September 10, 1941.) 


METALLURGY. 


539,413. Production of Forged Bottles. V.R. Nichol- 
son, of Colchester. (1 Fig.) November 30, 1939. 
The invention is a double punch for piercing the billet 
from which the forging is made, the primary object 


John Fowler 


being to ensure that the bore is concentric with the | 


outside of the billet. The punch consists of a centring 
punch 1 and a main punch 2 which forms a guiding 
sheath for the punch 1. 


| 


The leading ends of both | 
' punches are rounded and the punch 1 is rapidly recipro- 


at any time within two months from the | 
date of the advertisement of the acceptance of a Complete 


| plate 32. 





JAN. 16, 1942. 


** ENGINEERING ”’ ILLUSTRATED Bi neta so that its leading end works slightly ahead of t he 


| leading end of the main punch, the latter operating in the 
usual manner. The resistance of the billet to penetrat; 
by the centring punch is comparatively slight and as ; 
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539.4/3) 
punch is guided by the main punch 2, a centring dec. 
pression 5 is formed which remains truly coaxial with th« 
billet. This depression constantly centres the main 


punch so that the main bore is kept truly coaxial wit) 
the billet. (Accepted September 10, 1941.) 


MOTOR VEHICLES. 


538,900. Mounting Tanks of Road Tankers. Scamme!! 
Lorries, Limited, of Watford, O. D. North, of Hunton 
Bridge, and P. G. Pugh, of Watford. (7 Figs.) April 12 
1940.—The mounting is designed to give sufficient 
flexibility to relieve the chassis of excessive strains whil« 
preserving the required degree of rigidity. The tank is 
mounted on front and rear supports. The latter (Fig. 1 
are carried on the projecting ends of a cross member 4 
connecting the longitudinals 3 of the chassis. The tank 
is supported near ite front end by a pair of resilient 
supports (Fig. 2) located between the chassis longitudi 
nals. The supports are narrowly spaced and are located 
on opposite sides of the centre line of the chassis. The 
cross member 4 is located in line with the live axle of 
the road wheels so that a large proportion of the weight 
of the tank is transmitted to the wheels through the rear 
supports. Each of these rear supports (Fig. 1) consists 
of a vertical metal plate 7 riveted to one of the chassis 
longitudinals 3, its lower edge being shaped to fit snugly 
over the top and sides of the cross member 4. Near the 
upper edges of the vertical plate is welded the inner 
edge of a horizontal plate 9 on which is welded a cylindri 
cal ring 10. In this ring fits the base end of a stout 


Fig.. 
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metal cup 11, which is flanged at the top and bolted 
to a foot 14 on the tank. The cup 11 has a central 
boss drilled to receive a stout bolt which passes through 
the horizontal plate 9. Between the cup and the plate 
is a vulcanised rubber disc 19 and between the wall 
of the cup and the interior of the ring is a vulcanised 
rubber collar 20. The rubber has only a very limited 
cushioning effect, so that each of the two rear supports 
is practically rigid. A stout channel-section band passes 
over the tank from one foot 14 to the other. The supports 
for the front end of the tank (Fig. 2) yield vertically 
and longitudinally to a greater extent than the rear 
supports. Two stout rubber collars 26, having square 
perimeters but circular bores, fit closely on a pair of 
horizontal metal tubes 27 welded across a pair of vertical 
plates. The latter span the longitudinals 3 of the chassis. 
The two rubber collars are accommodated within a 
frame composed of an upper inverted U 31, and a lower 
By this construction the two rubber collars 
are solidly clamped in position. The inverted U i 
connected to the tank by a pair of plates 37 and a pair 
of struts 38. This construction reduces the transmission 
of excessive strains to the chassis and to the wheels 
and axles. (Accepted August 20, 1941.) 
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RETAINING WALLS. 
By R. R. Mryixin 


Most engineers are familiar with Rankine’s earth- 
pressure theory and in that familiarity there has 
grown up a real attachment to his masterly analysis 
of nearly a century ago. Rankine, in his day, did 
yreat service to engineering in many fields, but 
unfortunately his earth-pressure theory has outlived 
Its popularity owes much to its 
simplicity and as it gives results for thrust on the 
high side, in comparison with modern formule, 
it is accepted with complacence in engineering offices 
ind professional institutions. Notwithstanding this, 
there are times when a Rankine-designed wall may 
prove unstable by reason of its excessive weight. 
Besides, the theory does not represent the relevant 
factors ; no account is taken of the friction on the 
back of the wall which has the effect of considerably 
increasing the base pressures ; and the distribution 
of lateral pressures is assumed to follow the hydraulic 
form, where the centre of pressure is at one-third 
the height, an assumption which is not borne out 


its usefulness. 
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I 
by experiment. The admirable work carried out 
by the Building Research Board on the revised 
wedge theory gives convincing evidence of the 
factors neglected by Rankine. 

Within the past few years there has been a drastic 
overhauling of the many assumptions so familiar 
to most engineers in their early training, and fore- 
most among these is the new approach to a more 
scientific soil-mechanics analysis. This is no longer 
an academic excursion into the engineering field, 
but a real practical basis upon which practice may 
be based with professional advantage and _ profit. 
One of the most confounding of the assumptions 
in early theories is that the soil is dry ; but where 
and when can this condition be relied upon? In 
actual fact, most of the problems which arise in soil 
structures or foundations are due to the presence of 
water, whether the condition is temporary or 
permanent. It may be a retaining wall or a dock 
wall, the one only occasionally menaced by rain 
storms and the other permanently waterborne ; 
nevertheless, the critical period of their existence 
occurs with the maximum saturation of the retained 
or supported soil. No one to-day questions the fact 
that waterborne structures (including backfill) lose 
a considerable percentage of the gravitational 
stability which would be theirs in the dry ; but there 
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seems to be some misapprehension regarding the 
amount of this loss. Some engineers deduct the 
density of water (63 lb. to 64 Ib. per cubic foot) from 
the density of the dry material, but this is not 
always correct ; the loss is generally much less. It 
all depends upon the porosity of the material and the 
amount of bound water contained naturally in the 
pores or voids. For instance, a sand weighing 
85 lb. per cubic foot may lose only 30 lb. when 
totally immersed, even after some extended period 
when all air bubbles are eliminated ; and ordinary 
soil, broken brick, etc., weighing about 95 lb. in 
the dry, may lose only 40 lb. in water. Thus it is 
very necessary to test a few samples of backfill, 
to ensure a correct assessment of the density when 
saturated. 

It is also strongly to be advised that the angle of 
internal friction of the backfill and original ground 
be obtained by test ; to assume that the apparent 
angle of repose is equal to the friction angle may 
lead to serious consequences. It is generally 
supposed that the free surface of a heap of dry 
sand is plane, but, as Professor Auerbach has 
shown, it is rounded at the toe to a steeper slope 





clays on a hillside or bordering a cutting are pro- 
ductive of dangerous “ mud-runs” and provide 
railway section engineers abroad with ample work 
and anxiety. Unfortunately, in poor ground where 
the friction angle is low, a greater weight of gravity 
wall is required to compensate for the low resistance 
to sliding, whether the expedient be to widen the 
base or to found at a lower level. On such ground 
it has proved more economical and speedy to 
erect sheet-piling walls, usually in one continuous 
line, anchored back into the fill. The disadvantage 
of the continuous line of sheeting is that the mini- 
mum sectional resistance of the pile section is op- 
posed to the maximum stress. It would be much 
more advantageous to develop sheet-piling layouts as 
self-supporting walls, particularly with the handy sec- 
tions of steel sheet piling on the market at the present 
time: there is no rule confining their use to contin- 
uous runs, except for temporary structures, such as 
cofferdams. For example, three plans of layouts are 
shown in Figs. 1, 2 and 3, herewith, where B B is 
the line of sheeting, and C a stiffening and pressure- 
relieving shelf on the fill side. Fig. 3 shows a con- 
tinuous line of sheeting B, B, with uniformly 
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than near the top. This is due to an arching effect 
near the base under the mobilised pressure of the 
upper grains. It is probable, therefore, that a 
heavily stressed sand will show a similar tendency, 
particularly if the sand grains are coarse and contain 
an appreciable percentage of moisture, which is the 
usual condition encountered. To assume an angle 
of repose for clay amounts to a pure gamble ; it is 
highly important to make exhaustive tests for 
friction angle, cohesion and moisture content, and, 
if possible, soil-mechanics tests for consolidation, 
The coefficients of friction for clays is very low, 
being 0-05 for soft clay to 0-28 for very stiff clay ; 
these values do not bear any relation to the apparent 
angle of repose of a clay heap, and can only be 
verified by test in suitable apparatus. There is 
also a probability that, even though careful tests 
for friction angle have been carried out on repre- 
sentative samples of the stratum upon which new 
works are to be built, these same works may cause 
a change in the static nature of the clay. They may, 
for example, allow free water to penetrate to parts 


of the stratum which previously have only been in | 


contact with pore water (as in the bottom of a 
trench for a wall base), as the percolation through a 
fill to the rubble backing of a wall, etc. It is also 
not unusual for the floor of a trench to rise as it is 
excavated, a sure indication of a fluid clay, and a 
definite case in which the experienced engineer will 
re-check the design to ensure that the factor of 
safety is sufficient to cover the proved behaviour, 
because the infiltration of free water may reduce the 
friction angle considerably. 

There are some so-called clays which are really 
indurated silt, and which, though firm when dry, 
disintegrate into a semi-fluid when wet. Such 
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spaced bulkheads A. It has been definitely shown 
in practice that steel sheet piling has a remarkable 
stiffness to racking stresses, the clutches holding 
firm and the whole remaining rigid. It has also 
been found that steel sheeting can withstand 
enormous pressures without total collapse. The 
author has seen the sheeting of a cofferdam, mud 
filled, bulging about 20 in. in the vertical plane 
without any further damage arising. Additional 
stiffness is to be obtained by capping the sheeting 
with a substantial reinforced-concrete beam, as 
shown in Fig. 4, on this page. 

From records of the failures of retaining walls, 
the greater number have been those displaced 
laterally ; some by sliding on the base and others 
by the shearing of the sub-soil below the base. 
Those walls which have failed by overturning or 
rotation about the toe are relatively few, and the 
greater part have failed by overloading the foun- 
dation at the toe. Reinforced-concrete walls have 
much to recommend them for poor ground and they 
would have a still greater use if the tendency of 
such a light structure to slide could be overcome. 
A typical cross section is shown in Fig. 5, herewith, at 
ABJ. The author’s construction of the wedge 
theory, used for the graphic solution of earth pres- 

( 
sure, is as follows: Set off the angle = 5 $ from 
the vertical, C B, through the heel of the wall. 
Then the triangle C B D is the wedge of soil resting 
on the rupture plane B D, which causes the lateral 


| pressure on the wall. Now, from D, the inter- 


section of the horizontal at the top of the wall and 
the rupture plane, draw the line, FD, passing 
through the centre of gravity of the wedge Q,. 
This line represents the direction of the thrust of 
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the wedge on the vertical wall A J B C, making the 
angle @ to the normal to C B, the point F being at 
half the height of the wall. The resistance to slipping 
of the wedge of weight W, is provided by the fric- 
tional resistance, p tan ¢, on the plane BD and 
the friction on the back, C B, of the wall, p, tan @. 
Therefore, setting off to scale from the point O, 
a vertical representing W,, the parallelogram of 
forces will give, in direction and amount, the thrust 
T on the wall. This line DO, F, projected until 
it cuts the vertical through the centre of gravity 
of the virtual wall of weight W, at O,, will then 
allow of the construction of the parallelogram of 
forces giving the resultant thrust R, on the wall 
base. From this the ground-pressure diagram can 
be laid off, as show, at ood. It will be noted 
that the diagram gives a most favourable result. 
But it has been assumed that the wall includes 
the fill vertically above the base slab, and that the 
wedge of rupture is C B D, whereas it is probable 
that a very slight tilting forward of the wall at the 
tip will cause rupture along a plane A B, rather 
than C B; so that the slipping wedge will be A B D 
(Fig. 6, on page 61) and not C BD, as in Fig. 5. 
Further, the virtual weight of the wall will be les- 
sened by the triangle of earth A C B. 

This new condition will modify the former result 
considerably. The construction of the diagrams of 
forces is similar to that above, except that the forces 
acting on the wedge A B D will be acting through 
the centre of gravity of that triangle, O,, the direc- 
tion of the thrust T being parallel to D F, found as 
explained above. The new resultant, R,, now cuts 
the outside the middle third and shows a 
ground-pressure diagram with an excessive com- 
pression at the toe od, and a negative pressure 
(tension) at ob. This means that the width of 
base is effectively reduced from J B to S, and the 
wall is in a dangerous condition. To remedy this, 
the projection of the toe must be increased ; but 
at the same time it will be necessary to provide 
added resistance to sliding, as the horizontal com- 
ponent of the resultant thrust is much greater for 
the condition of Fig. 6 than it was for the condition 
of Fig. 5. 

An expedient frequently used for this purpose 
the addition of a tongue E the base, 
shown dotted it Fig. 5. The author would suggest, 
however, to meet all the conditions satisfactorily 
without added cost, to construct the base slab as 
shown in Fig. 7, on page 61. Here the portion of 
the base slab near the toe is designed to transmit 
the resultant thrust directly into the ground, no 
allowance being made for the portion L B, which is 
considered merely as a shelf to extend the weight of 
the wall by containing an adequate triangle of 
earth, as in Fig. 6. As the pressures on the ground 
are thus more or less uniform and normal to the 
ground, no sliding on the base is to be feared. The 


base 


below 
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precautions necessary to ensure efficient construc- 
tion are to excavate the ground with care, placing 
a binding layer of concrete at once, re-entrant 
corners being filleted off. 


In a similar way, the base 


ENGINEERING. 
RETAINING WALLS 


Fig. 10. 





r 


(7738 €.) 


of heavy gravity walls may be designed; for 
example, the wall shown in Fig. 8, on this page, 
may he constructed with advantage in the form 
shown in Fig. 9, where the ground pressures are 
uniform over the base. 

A most instructive example of wall failure occurred 
some years ago. The w all was exceedingly well built 
and amply proportioned, and a great deal of 
engineering skill was displayed in its construction 
and subsequent stabilisation. The cross section is 
shown in Fig. 10, on this page; the base was 36 ft. 
and the height 46 ft. The ground at founding level 
was of stiff blue clay, above which were several 
layers of sandy clay, topped by 18 ft. to 20 ft. of 
sand. The bed of blue clay was about 20 ft. thick, 
underlaid by dry sand. From preliminary tests, 
it was assumed that an angle of repose of 18 deg. 
(1 vertical to 3 horizontal) was suitable. 
was constructed in trenches 20 ft. deep, cut into 
the bottom of a wide excavation, shown in 
Fig. 11; and in the excavation of the dumpling 
for the dock a berm was left in front of the wall, 
as shown at G F, in Fig. 10. In the course of con- 
struction, during rainy weather, several slips of the 
sloping ground occurred, and stabilised at an average 
angle of repose of 9 deg. Had the knowledge of 
soil mechanics principles been available at that time, 
these slips would have indicated the tendency of the 
soil, and measures could have been taken to avoid 
the subsequent failure. It was also found impossible 
to excavate any considerable length of trench at 
one time, as the floor of the trench rose and several 


as 


mishaps occurred ; so the wall was eventually built | 


in a series of pits, the intermediate portions being 
commenced after the first portions had reached 
trench-top level. 

When the wall was completed and the backfill 


was being placed, failure suddenly occurred. The 
fill had reached the level NDJE. The rainy 
season had just terminated, and the wall was 


pushed forward from the position A B, Fig. 10, to 
A, B,, pressing the berm in front of it to position F Y. 
Assuming the ground to have an angle of repose of 
9 deg., as shown in Fig. 10, the wedge of rupture 
would be N D EC, and the resultant R of the forces 
on the wall (neglecting the effect of the berm) would 
cut the base within the middle third, giving the 
ground-pressure diagram L BC K. This shows that 
the ground is stressed at the toe to 4-35 tons per 
square foot,.or nearly 2} tons more than in its 
natural state. At that time, it appears, the 
engineers were satisfied with the stress analysis to 
this point, and little attention was paid to the 
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characteristics of the ground. In Fig. 10, the ar 
H J, described at radius r about the centre O, sweeps 
out a cylindrical surface cutting the fill level in J, 
some 70 ft. back from the coping and approximately 
in the position where the first signs of rupture 
showed. The dotted line HQ VJ shows from the 
curved base H J, scaled radially, the normal pres 
sures on the cylindrical surface in the dry. Then, 
as f, pn tan ¢, it is possible to investigate this 
surface for shearing resistance and the equilibrium 
of the system as a whole. 

UWS 


lf,r. (1) 


the factor of safety; / length of 
are HJ; f, — average intensity of shear resistance 
per unit area of the cylindrical surface ; W = total 
weight of wall and earth enclosed by the are H J; 
8 = distance from the vertical through the centre O 
and the centre of gravity of the total weight W, ; 
and r = radius of are H J. 

Inserting values, it is found that the system is 
stable in the dry and has a factor of safety of 1-53. 
However, the penetration of water has an adverse 
effect upon the unit shear resistance and, as already 
remarked, the fill progressed during rains ; 
highly probable that, as the walls had no drainage 
outlets, the fill became saturated and a water table 
was formed as indicated by the chain-dotted line S 8, 
Fig. 10. In such circumstances, the shear resistance 
per unit area would become f, (p — Ah) tan 4, 
where A A = the weight of a column of water of unit 
area and head A. 

For simplicity, the value A’ has been adjusted 
to the normal pressures in the dry ; so that, with a 
partially saturated fill, the effective normal pres- 
sures are as enclosed by the arc H J and the curve 
HPMJ. Inserting values in equation (1) for this 
new condition, it is found that the factor of safety 
for the cylindrical surface chosen is 0-95, which 
would mean that the section is on the point of 
rupture. 

There is another important point frequently 
neglected in design. It can be proved mathe- 
matically (by a rather complicated analysis) that, 
if the ground is considered as an elastic isotropic 
medium, the superposition of load upon that ground 
will cause maximum shears in the layer at some 
critical depth h, below the base of loading; and, 
the higher the intensity of load, the higher the 
shearing stress (see aa, Fig. 13, opposite). Thus 
in weak ground where the toe pressure is high, the 
intensity of the shearing stress (due to the load) in 
the sub-soil may be greater than the shear resist- 


where U 


so it 1s 
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ance of the material. The rupture of the subsoil 
may ensue and weaken the whole section and, if 
the factor of safety for shear is low, a failure will 
be precipitated. This may be better understood 
from the trajectories of maximum shear slip lines 
in Fig. 12, the greatest shearing stresses occurring 
(see the diagram of constant maximum shears, 
Fig. 13) on the vertical axis under the symmetrical 
loading. On elements inclined at 45 deg. to the 
vertical axis, the principal shearing stress 7, is 
half the difference between the normal stresses, as 
os = “*| ‘There 
is every reason to assume that, with an unsym- 
metrical loading, the stress analysis would be 
sunilar in principle, although the diagram of tra- 
jectories and maximum shear lines (Fig. 13) would 
be distorted. 

This can be explained in a more direct way with 
special reference to -clays within the plastic limit. 
When, for example, these clays are subjected to 
direct loading of p lb. per square foot in a rigid 
container, it is found that the lateral pressure (with- 
out distortion) is approximately of the intensity of 
; p lb. per square foot. Now, if the container were 
of a yielding nature, such as the surrounding clay 
in situ, there would be distortion ; and it will be 
appreciated that shearing stresses would be set up, 
not only directly under the loaded area, but in the 
encompassing ground. This fact has an 
portant bearing upon the author’s contention that, 
in clay and clayey soils, passive resistance as usually 
understood in reference to structures does not 
exist adjacent to an area under direct load. What 
may, and probably does, happen at the toe of a 
retaining wall is a counter-active pressure. Usually, 
when toe resistance is considered, there is a differ- 
ence of opinion among engineers in assessing the 
value of the so-called passive resistance. Some, 


shown by the dotted line, or 7, 


considering that the results from Rankine’s formula 
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two-thirds of that value. In actual fact, even that 
result is too high for ground already stressed by 
direct load, apart from the fact that movement 
must take place before passive resistance can be 
mobilised and, in compressive soils, the movement 
must be extended to a lateral consolidation under 
a pressure equivalent to the intensity of the force 
at the toe. There is yet another fact that militates 
against the use of Rankine’s formula for passive 
resistance, namely, the effect of ground saturation 
at the toe reducing the shear resistance of the soil 
in the manner already explained. 

Another most interesting failure is that shown in | 
The wall as originally con- ; 
structed was as shown at A B, without the block C 
at the toe. Certain lengths failed by sliding forward | 
during construction, and the expedient to prevent 
further failure was to cast in situ large concrete | 
blocks C, 20 ft. long by 15 ft. wide, and 12 ft. deep | 
at the toe. It was noticed that water percolated 
through the fill, inducing a hydraulic condition, 
and the pressure diagram OabcQ,, on the back | 
of the wall, makes allowance for this. The re- | 
sultant R cuts the base about the edge of the middle | 
third and, from the base-pressure diagram m k 1 Q,, | 
it is seen that the maximum toe pressure is 3-1 tons | 
per square foot, which is not unusual for stiff clay. | 
Equating the horizontal component of the thrust | 
to the sliding resistance at the base, it is found that | 
the factor of safety under hydraulic conditions is 
only 0-76, so that the wall would most certainly 
slide. However, the block C was added, so that 
the usual method of analysis becomes inapplicable. 
It is necessary, therefore, to treat the cross section 
by the cylindrical surface-shear method. After a 
trial of several arcs, the cylindrical surface arc e d, 
at radius r from O, is adopted, and the diagram of | 
normal pressures ed jihqf results. From this, as’ 





3 


shown above, it is found that the factor of safety 
of the system, including the block C at the toe, is 
0-9, which indicates that the cause of collapse was 
definitely a shear failure of the sub-soil, precipi- 
tated by the infiltration of water into the fill. The 
final positions after failure of the wall A, B, and 
toe-block C, would appear to confirm this. 

To summarise, the author would recommend that 
the effective pressure base of a retaining wall should 
be normal to the direction of the resultant thrust, 
and dimensioned to give a uniform pressure over 
the base; in other words, the stress is transmitted 
|normally and uniformly on the supporting soil. 
| The cross section of wall, fill and toe should always 
| be analysed for shearing stress stability over the 
| surface of some critical arc passing below the base 
|of the wall. The resistance of the ground at the 
| toe should be evaluated as a counter-active pressure 
| only. In all ground, full allowance should be made 

for reduction of weight or reduction of shearing 
| resistance per unit area when such ground is satu- 
rated or subject to seepage. In all cases, all 
| possible information about the character and 
| behaviour of the sub-soil should be céjlected. 
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The Common Commercial Timbers of India and Their 


Uses. By H. Trotrer, Indian Forest Service. Second 
edition. Delhi: Manager of Publications. [Price 
| Rs. 2, or 3s.) 


THE first edition of this book appeared rather more 
than ten years ago, when the rising cost of the 
better-known Indian timbers, especially teak, was 
already beginning to cause concern to users and to 
lead them to examine the possible substitutes for 
use in constructional work. How considerable this 
rise has been in recent years is not generally appre- 
ciated outside trade circles, and the ranks of the 
users themselves, but a somewhat striking instance 
which was reported to us some six or seven years 
ago may serve to illustrate it. At that time, a firm 
|in Eastern Bengal found that erosion of a river 
|bank was threatening to undermine a large “ go- 
down ”’ used for storing jute, which had to be re- 
erected on a safer site. The floor was of teak and 
|the sale of it more than paid for the demolition 
}and re-erection of the building, and the provision 
of a new floor of a cheaper material. Until recently, 
however, Indian timbers in general have not been 
too well regarded for industrial purposes, especially 
outside of India, largely because their seasoning 
requirements were only imperfectly understood ; 
but a great deal of work has now been carried out 


}at the great Forest Research Institute at Dehra 


Dun, and much of it is condensed in this book. 
The first four chapters are concerned with the 
storage, seasoning and preservation of timbers, 
and, therefore, are likely to appeal principally to 
readers in the country. Chapters V and VI, which 
constitute the greater part of the book, are of wider 
interest, the former describing at length some 
150 species, and the latter listing, under 37 industrial 
classifications, the timbers recommended for various 
manufacturing and constructional purposes. The 
particulars given in Chapter V include the physical 
properties ; a description which should enable the 
prospective user to recognise the species, in most 
cases, without the aid of expert knowledge; the 
working qualities; hints on seasoning; suggested 
uses; sources of supply; and some indication of 
price ranges in the immediately post-war years. 
These, of course, are of little more than academic 
interest in present circumstances, but they do 
enable a comparison to be made in cases where 
price, and not properties, decides the final selection. 
A feature which is new in this edition is an index 
of the trade and vernacular names of timbers; as 
many of the woods have several vernacular names, 
according to district, this list runs to more than 
400 entries. It appears as Appendix II, Appendix I 
being a tabular statement of the physical and some 
industrial properties of the principal Indian hard- 
woods, expressed as percentages of those of teak. 
The book may be recommended as a serviceable 
reference work, which merchants and users of timber 
might do.well to study, in preparation for the re- 
sumption of normal trade with the Indian Empire. 
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ALTHOUGH, with the intensification of the war 
effort, the engineering industry as a whole was 
busier during 1941 than at any time in its history, 
practically no statistics regarding this activity are 
available. Even the meagre summaries of export 
trade which were available during the first year of 
the war have now ceased and it is inevitable, there- 
fore, that this series of articles should be substan- 
tially condensed as compared with previous years. 
Nevertheless, it is possible to obtain some general 
guidance regarding the trend of production from 
Government announcements during debates in the 
House of Commons on supply problems, and to 
give a general review of the major influences affect- 
ing the development of the various branches of the 
industry during the past year. 

In spite of continued complaints, many of which 
appear to be well founded, of lack of proper organi- 
sation for full war production, there is no doubt 
that, over the engineering industry as a whole, 
there has been a very marked expansion in output. 
This is particularly satisfactory in view of the 
serious shortage of skilled labour which was already 
apparent during 1940. Although a great deal 
remains to be done, progress was undoubtedly 
made during the past year towards the solution of 
the main problems which the outbreak of war set 
to both the industry and the Government. These 
problems have not changed materially since the 
latter part of 1940, when they might have been 
summed up as the need for a rapid expansion in 
the skilled labour force of the industry; the 
maximum utilisation of existing machinery, and 
particularly of machine tools; better co-ordination 
between the various Government departments with 
regard to competing priorities; and the need to 
ensure that expansion of output and of productive 
capacity were not hampered by peace-time con- 
siderations of finance. 

A special set of problems has also arisen in 
connection with the export trade, though for the 
time being these have not been so serious for the 
engineering industry as for some other branches of 
British industry. The reason for this is that the 
output of practically every branch of the engin- 
eering industry is required for the war effort ; or, 
if this is not the case, the installed plant and 
machinery can be diverted comparatively easily to 
the production of war supplies. So long as the 
demand for the latter continues to exceed the 
available production capacity, the loss of export 
markets need not have immediately serious reper- 
cussions. The problem which the industry will 
have to face at the end of the war, however, are 
correspondingly greater than in many other indus- 
tries, in view of the very substantial increase in 
capacity brought about, not only in this country, 
but also abroad. In the years immediately after the 
war, this increased productive capacity may be 
employed in meeting the exceptionally high replace- 
ment demand that must develop in many overseas 
countries which will have been cut off for so long 
from any possible source of supply, but, in the 
absence of far-reaching measures to develop inter- 
national trade, this replacement demand cannot be 
expected to persist for more than two or three 
years. 

No figures for British engineering exports have 
been published since December, 1940, and no 
detailed figures for individual categories since the 
end of 1939. In 1940, the total value of British 
exports of machinery was 36,575,0001., which com- 
pared with 47,398,000/. in 1939 and 57,867,565/. 
in 1938. As was pointed out in this series last year, 
however, there was a more or continuous 
decline in exports throughout 1940, and the figure 
for December in that year was only 1,889,000/., 
equivalent to an annual rate of about 22,000,0001., 
and only about half the figure for December, 1939. 
The decline in exports of vehicles, however, was 
much less pronounced, namely, from 39,645,000/. 
in 1939 to 32,738,000/. in 1940; and the figure for 


less 


December, 1940, at 3,272.000/. was actually higher 
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than that for December, 1939, when it was 2,812,0001. 
The reason for this, presumably, was the main- 
tenance of a high rate of export of aircraft and 
military vehicles to Empire and Allied countries. 

In contrast, imports, swelled by heavy purchases 
of machine tools, aircraft and other war supplies 
from the United States, rose substantially ; in the 
ease of machinery, from 24,539,000/. in 1939 to 
34,933,000/. in 1940, and in the case of vehicles, 
from 7,949,000. to 32,775,000/. Imports of machi- 
nery in December, 1940, at 3,483,0001., were approxi- 
mately double the December, 1939, figure of 
1,726,000/. The corresponding increase in the case 
of vehicles was very much larger, from 211,000/. in 
December, 1939, to 5,582,000/ in December, 1940. 
There can be little doubt that the decline in exports 
was continued during 1941, though, throughout 
the year, conflicting influences were at work regard- 
ing British exports as a whole. The increasing 
concentration on war production reduced available 
supplies of raw materials and labour; shipping 
losses and the need to plan shipping programmes 
primarily for the supply of essential imports also 
increased the difficulties of exporters ; while, later 
in the year, it became necessary to take into account 
American susceptibilities in connection with the 
Lease-Lend programme. But the need for an 
expansion of exports in order to increase dollar and 
other hard-currency resources remained, in spite of 
Lease-Lend. 

Early in 1940, there was evidence that indus- 
trialists were confused as to what was the Govern- 
ment policy regarding exports. The policy of 
maximum encouragement to the export trade, 
which had been adopted on the outbreak of war 
and which had resulted in the setting up of export 
groups in many industries, had already been modified 
by an announcement by the President of the Board 
of Trade in November, 1940. This announcement 
stated that, in future, exports would be encouraged 
if they fulfilled one or both of two main conditions, 
namely, that they were essential to Allied and 
Empire countries, and that they yielded foreign 
exchange. This statement, however, failed to 
provide manufacturers with a clear-cut definition 
on which to base their export programmes, because 
of the possibility of substantial divergence of 
opinion ; for example, as to what constituted goods 
essential to Empire countries. It might be argued, 
for instance, that any exports to Empire countries 
should be encouraged if those countries, on being 
unable to obtain their requirements from Great 
Britain, would merely obtain them from the United 
States, thus reducing the combined Empire resources 
in dollar exchange. In practice, therefore, manufac- 
turers found that each individual export transaction 
tended to be judged on its merits, and manufac- 
turers’ representatives abroad found it extremely 
difficult to quote firm deliveries or even to be able 
to guarantee any delivery for the duration of the 
war. They wanted a clear definition which would 
establish what export business could be accepted, 
with a guarantee that materials would be made 
available and the necessary labour protected. It 
was generally agreed that only the Government 
could decide what type of export business should 
be encouraged, but it was asked that a clear lead 
should be given to the manufacturers through the 
established export groups. 

Another suggestion, made early in 1941 by a 
member of the Council of the Institute of Export, 
was that a Ministry of Overseas Trade should be 
set up. It was suggested that this might take over 
the Department of Overseas Trade and the Export 
Credits Guarantee Department, and should also 
include a propaganda department; that the 
country should be divided into zones, and that 
each zone should have an establishment on much 


the same lines as the Ministry of Labour. The 
regional establishments would be able to assist 
exporters very considerably in overcoming the 


various administrative difficulties which had arisen 
since the outbreak of war, mainly on account of 
the irregularity of sailings to particular markets. 
This irregularity, coupled with periodic bans on the 
use of particular ports and occasional dislocation of 
rail transport, has caused considerable difficulties 
to exporters. Notice of sailings has often been 
short, and, in many cases, goods have had to be 
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sent to the port in question without any guarantee 
that shipping space would actually be available, 
It was suggested that there should be a central 
office with a section dealing with each specifi 
overseas zone, and that this office should undertake 
the organisation and allocation of cargo space made 
available by the Ministry of Shipping. By making 
it compulsory for all exporters to use the services 
of shipping agents licensed by the central office, 
it would be possible greatly to curtail the publicity 
given to shipping movements. 

In February, 1941, the President of the Board 
of Trade, in reply to a number of questions raised 
specifically in connection with the cotton industry, 
outlined the main considerations underlying thy 
Government’s export policy. He pointed out that 
the country still had the capacity and labour tv 
keep up a substantial export trade, but that it 
must be directed with discrimination, with the obj« 
of providing as much hard currency: exchange as 
possible and of maintaining overseas connections 
wherever possible after the war. An example of 
the regulation of export trade in accordance with 
the fluctuation of currency balances between th: 
United Kingdom and foreign countries is provided 
by the ban on exports to certain South America: 
countries, which was imposed during 1941. This 
applied to exports to Chile, Peru, Colombia, and 
Brazil. As a result of the improvement in Chile's 
sterling position, the ban on exports to that country 
was lifted in November and it was stated that 
shipments to the other three countries might als 
shortly be renewed. 

In June, 1941, two interesting 
occurred. In order to co-ordinate and stimulat 
British exports to the United States, it was decided 
to send Sir Kenneth Lee to Washington as repr: 
sentative of the Industrial and Export Council. In 
that capacity, he was to take all proper action to 
stimulate the purchase of United Kingdom goods in 
the United States and, so far as possible, to co 
ordinate the activities of all United Kingdom 
organisations interested in the export trade to that 
country. At about the same time, a new export 
company was created by Hambro’s Bank. It was 
intended to start operations on a small scale, but 
the main object of the company was stated to be to 
develop exports to the United States, and th 
promoters proposed, instead of arranging business 
through New York, to deal with leading centres in 
different States. Although the United States does 
not normally constitute an important market for 
British engineering exports and, over many sections 
of the industry, American manufacturers are, in 
fact, the principal competitors of British engineering 
firms, one of the first objects of the new company 
was to develop the export of bicycles to Houston, 
Texas. 

The question of the joint regulation of British and 
United States export trade is one which should re- 
ceive a good deal of attention during the coming year, 
now that the United States is on a full belligerent 
basis. This question had already been discussed 
towards the end of 1941, when it arose out of the 
desire of the United States Government to be of the 
greatest possible assistance to democracies and also 
from anxiety in certain American industrial circles 
regarding the use to which Lease Lend supplies 
were being put. In July, the Commercial Counsellor 
of the British Embassy in Washington assured 
Americans that fears that Lease Lend supplies were 
being used to maintain British export trade or to 
serve in Great Britain as substitutes for similar 
articles which were being exported, were quite 
unfounded. He pointed out that the American 
executive departments which administered the 
Lease Lend Act had to be satisfied in every case 
regarding the ultimate disposal of the goods, and 
that stringent precautions were taken to see that 
their instructions and requests were strictly observed. 
He went on to say that Great Britain was no longer 
exporting just for the sake of doing business, but 
only to the maximum required to pay for current 
essential purchases. As an example, he stated that 
the export of steel products was totally forbidden, 
except where these products were needed overseas 
in connection with the supply of goods which were 
essential for the war effort and which could not be 
obtained in the United States. An exception was 
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and 1941, it would seem that the scheme was still 


| mainly upon the restrictive effect of enforced curtail- 


maintain British-made machinery in South America. | behind schedule in the latter year. As stated in | ments of services and uneconomic conditions of working 


Later in the year, anxiety was expressed in this | 


country that the cuts imposed on export trade were | in September, 1940, that the numbers passing out | omnibuses, ete. required by the City of Buenos Aires 


In reply, Mr. | of the training centres would soon reach 250,000 to 
19 | 
| enginecring and allied items, such as fuel and lubri- 


yoing farther than was necessary. 
( hurchill stated that he shared the manufacturers’ | 
concern that no unnecessary obstacles should be put 


. 


this series twelve months ago, Mr. Bevin announced 


300,000 per annum. In August, 1940, the 
centres then in existence provided accommodation 


fuel restrictions, etc. The United States authorities 
have been requested to give priority to deliveries of 


Transport Corporation. Meanwhile, trade returns 
continue to show sharp falls in Argentina’s imports of 


1 the way of British export trade while the war | for 25,000 trainees on the basis of night shifts being | cants, metals and manufactures, and machinery and 


lasted. He stressed, however, that the drastic cuts | 
which had been made were not out of deference to | 


United States opinion, but were due to this country’s | average length of course as four months, this would | 


nereasing preoccupation with warlike measures. | 
lhe general principle of post-war trade collaboration | 
between the democracies was laid down in the | 
* Atlantic Charter,” and, following this up, the | 
United States National Foreign Trade Council | 
recommended in November that their own Govern- | 
ment and the British Government should hold a | 
conference with a view to the immediate revision | 
of the Trade Treaties between the United States | 
and the British Empire. In spite of the obvious 


difficulty of finding sufficient technical experts in | instructors were available, were to be developed to | 


each country who could spare the time required for | 
such a step during the war, there is a great deal to | 
he said for pushing ahead as soon as possible with | 
an outline of the specific methods which such trade 
co-operation should adopt; since otherwise there 
is a real danger that, at the end of hostilities, both 
countries will be so occupied with immediate recon- 
struction problems at home that full co-operation in 
international trade would prove too difficult to 
achieve. 

As with the case of international trade, none of 
the usual indices of production for the engineering 
industries is available for 1941. Unemployment 
statistics, divided by industries, have not been 
published since July, 1940, when, as shown in this 
series last year, the number of unemployed in the 
whole British engineering industry was 25,755 or 
about 1-7 per cent. of the 1} million insured work- 
people. At that time, the total number of unem- 
ployed in the country was approximately 700,000. 
During the remainder of 1940 there was relatively 
little change in this figure, but in the first few months 
of 1941 there was a rapid fall, the number reaching 
278,000 by June and 210,000 by October. The 
slowing up of the rate of decline in recent months 
suggests that a figure of about 200,000 unemployed 
represents the lowest which can be achieved. It is 
significant, perhaps, that the number temporarily 
stopped had been reduced to 24,000 by October, 
1941, and the number of unemployed casual workers 
to 11,000. It is clear, therefore, that further ex- 
pansion of man-power for essential war production 
can only be accomplished by the conscription of 
women and through retraining men set free as a 
result of the Limitation of Supplies Order and the 
concentration of industry. 

So far as skilled labour is concerned, of course, 
this state of affairs was reached in the engineering 
industry within the first year after the outbreak of 
war, and the various measures since undertaken by 
the Government and by private firms have been of 
vital importance to the war effort. In June, 1941, 
two revised leaflets were issued by the Ministry of 
Labour and National Service, describing the schemes 
for training for war work which were then in force. 
It was pointed out that three types of instructional 
courses were available. - Firstly, there were the 35 
Government Training Centres, situated throughout 
the country. The course provided in these centres 
was the longest and most comprehensive of those 
under the Government scheme and aimed at pro- 
ducing semi-skilled workers of a high standard. The 
length of the course varied according to the progress 
made by individual trainees, but was normally 
between three and five months. Secondly, there 
were emergency training centres, providing courses 
lasting about eight weeks, which were given in 
technical colleges and industrial establishments 
throughout the country. Thirdly, auxiliary training 
on production was given in employers’ works. 
Training was available in draughtmanship, fitting, 
instrument making, machine operating, electric 
welding, oxy-acetylene welding, electrical installa- 
tion, inspection and viewing, and panel beating and 
sheet-metal working. 

Unless a very substantial increase in the size of 
individual training centres occurred between 1940 


| recently showed a recovery after severa! years of steady 





On this basis, 35 centres would 
Taking the 


worked in all cases. 
accommodate about 46,000 trainees. 


give an annual turn-out of about 140,000. Actually, 
of course, several of the centres have been expanded ; 
though, in view of the shortage of instructors at the 
end of 1940, it seems unlikely that all the centres 
were working night shifts. By the end of 1941, the 
number of centres had been increased to a total of 40. 

In August, 1941, it was announced that arrange- 
ments for providing higher-grade courses at Govern- 
ment training centres, technical colleges, and in 
industrial establishments where the equipment and 


the fullest possible extent. It was claimed that this 
enabled employers to secure, free of charge, the 
training of experienced workpeople to a higher 
degree of skill than they already possessed. The 


operatives taking these courses remain on the 


|employers’ pay roll during training and return to 


them afterwards. In certain cases, the Ministry of 


| Labour and National Service is prepared to provide | 


some financial assistance to meet expenses incurred 
by the employer due to a man’s absence. 
(T'o be continued.) 








NOTES FROM SOUTH AMERICA. 


As anticipated in the previous Notes under this 
heading, the welcome announcement has been made 
by the Board of Trade that, as from December 29, 
1941, it is no longer necessary to obtain an export 
licence for goods—except strategic materials—shipped 
from Britain to 
This step has been taken because of the better supply 


of sterling in those countries, mainly resulting from | 


larger British purchases of their agricultural products. 
With the entry of the United States and Japan into the 
war, however, conditions in South America are again 
in the melting pot. The future attitude towards the 
war in the large South American countries, such as 
Argentina and Brazil, may not be defined until the 
forthcoming Pan-American Conference in Rio de 
Janeiro, but there is no doubt that there will be even 
closer politico-economic co-operation with Washington 
and London. 

Since the war started, there has been a good deal of 
construction and engineering work in progress in South 
America, coupled with expenditure on re-armament and 
the development of new industries; and, apart from 
present war uncertainties, the trade outlook in South 
America has recently been better. Local manufac- 
turing industries have undoubtedly saved 
America from relative economic disaster. In Argentina 
alone, the value of local industrial products increased 
between 1914 and 1941 from 1,882 million pesos to 
5,230 millions, while the horse-power utilised increased 
from 830,000 to 3,370,000. Practically one person out 
of every four lives on the strength of local manufac- 
turing enterprise. During the first seven months of 
1941, the total value of building permits granted in the 
City of Buenos Aires was nearly 99 million pesos, 


compared with 71 millions in the like period of 1940. | 


Road construction forges ahead in Argentina, pre- 
ference being given to roads leading towards the 


frontiers, which will eventually form part of the Pan- | 


American highway system. Argentina is one of the 
leading world markets for agricultural machinery, and 


it is proposed to form an Agricultural Machinery Control | 


Institute, one of the aims being to ensure that farmers | 
receive suitable machinery and spare parts when re- | 
quired. Argentina is to renew construction of the 
railway between Salta and Antofagasta in Chile, which 
will bring the rich North Argentine provinces con- 
siderably nearer to the North American markets. After 
a lengthy interruption, traffic is being resumed between 
Argentina and Chile on the newly reconditioned 
Transandine Railway. Important work is also pro- 
ceeding in the Mar del Plata port zone, railway sidings 
having been connected up with the line along the 
wharf and the inner harbour being dredged to a depth 
of 30 ft. A special basin is being built for the use of 
fishing vessels. 

Revenue of the British-owned railways in Argentina 


decline, but whether this recovery will lead to increased 
demand for engineering equipment. etc.. still depends 





Brazil, Chile, Colombia and Peru. | 


South | 





| vehicles. As, however, the Supply Board in Washington 
has allocated 218,600 tons of tinplate for exports to 
Latin America during the next twelve months, the 
| supply of tinplate has improved considerably. 
Conditions in the neighbouring republic of Uruguay 
continue buoyant, large exchange quotas being granted 
for imports of American and British goods. Regis- 
trations of automobiles in Montevideo in the first 
|eight months of 1941 totalled 893, against 828 in the 
| like period of 1940, including 688 American cars (326 
last year) and 178 British cars (420). In the same 
period, the sales of motor trucks totalled 173, of which 
139 were American and 28 British. The corresponding 
figures for the previous year were 208, 85 and 83, 
respectively. \ 
| Brazil continues to experience difficulty in obtaining 
| sufficient supplies of fuel, iron and steel, constructional 
| engineering and railway material, and other essential 
| imports. However, the United States Government 
| have decided to grant permits for the export of goods 
to Brazil according to a plan of priorities, at the top 
| of which stand public utility servites, such as rail- 
| ways, shipping, water supply, etc. All Brazilian oil 
| tankers may shortly be requisitioned for the purpose 
of forming a fleet under the direction of the Govern- 
ment-owned shipping company, the Lloyd Brasileiro. 
Following important steps to develop the iron and 
steel industry, an aluminium industry is now being 
created in Brazil, the Cia. Brasileira de Aluminio 
being now in process of formation under Government 
decree. Credits equivalent to 1,250,0001. have been 
granted for railway construction between the State of 
Minas Geraes and the port of Victoria and for dock 
construction at the latter place, the principal object 
being to divert to Victoria the bulk of the Brazilian 
iron exports to the United States, which is handled at 
present at Rio de Janeiro. It is expected that, 
when the new railway and dock construction work 
is completed, Brazil will be able to export 3,000,000 
| tons of iron ore annually, instead of about 400,000 tons. 
Chile’s trade is recovering by reason of record high 
copper shipments to the United States, and also of 
nitrates, for strategic purposes. Imports of metals and 
manufactures and transport material during the first 
eight months of 1941 were rather lower than in 1940, 
but imports of machinery, tools, electrical material, etc., 
rose to nearly 42,000,000 pesos of 6d. (gold) against 
34,300,000 pesos. At the request of the United States 
Government, Chile has presented a list of minimum 
import requirements for 1942, which includes iron and 
steel, 50,000 tons; iron piping, 5,000 tons; tinplate, 
13,000 tons; wire for nails, etc., 18,000 tons ; copper 
wire, 1,800 tons: zinc, 1,300 tons; crude petroleum, 
700,000 tons ; Diesel oil, 60,000 tons ; lubricants, etc., 





5,000 tons; mineral oils, 14,000 tons; refractory 
bricks, 5,000 tons ; and asphalt, 2,000 tons. Chile also 


proposes to expend the equivalent of about 40,000,000/. 
on national defence. The Government is forming a 
company to exploit manganese deposits in the neigh- 
bourhéod of Taltal. 

‘Although Chilean manufacturing industries continue 
to expand, the major obstacle is the lack of assurance of 
delivery of the necessary equipment. There is a marked 
shortage of iron and steel and non-ferrous metals, and, 
although the demand for industrial machinery is ex- 
cellent, delays in delivery are causing serious difficulties. 
As a result of scarcity, a decree has been issued per- 
mitting the use of sub-standard qualities for reinforced- 
concrete construction. In the town of Punta Arenas, 
tenders are being called for 800,000 square metres of 
new paving, while taxation is being increased to pay 
for improvements in street lighting. The British rail- 
ways operating in Chile have experienced another 
adverse year; on the other hand, the State Railways 
are raising their freight charges and passenger fares 
as from January | last, the passenger fares being in- 
creased by 50 per cent. 

In Mexico, orders for all kinds of industrial 
machinery and _ road-construction equipment are 
steadily increasing, sales being limited only by in- 
sufficient importation. Sales of new motor cars 
have been much larger than was the case twelve 
months ago, particularly of American makes. Con- 
ditions in Peru are buoyant, with imports—mainly 


| from the United States—of machinery and vehicles 
| over the first nine months of 1941 valued at 53,598,000 


soles, against 48,222,000 soles in the like period of 
1940. Increased demand for construction machinery 
and equipment in Costa Rica and elsewhere in Central 
America should result from the road construction 
programme, and especially from extension work on 
the Pan-American Highway. F 
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SECOND-OPERATION BENCH 
LATHE. 


THe term “ second-operation” as applied to the 
bench lathe shown in Figs. 1 and 2, on this page, refers 
to the additional machining frequently required to 
finish parts turned out by capstan lathes or automatic 
machines, when the former are not tooled for com- 
pleting the work or when the latter lack suitable 
attachments for the purpose. These finishing opera- 
tions consist, for the most part, of facing, drilling or 
reaming the parted-off ends of components, and it is 
for such processes that the machine has been designed 
Known as the C.V.A. second-operation lathe, it is 
distributed in Great Britain by Messrs. A. C. Wickman, 
Limited, Coventry. 


standard headstock collet, or up to % in. in diameter 
through the spindle. The distance between the tail- 
stock spindle and the headstock collet ranges from a 
minimum of } in. to a maximum of 2} in. The height 
of the centres is 34) in. 

The drive is by a two-speed }-h.p. motor wound 
for three-phase 50-cycle current and provided with 
appropriate control gear. Transmission is by flat 
belt, which is tensioned by a jockey pulley mounted 
in a slotted bracket. The reduction ratio is such that 
spindle speeds of either 1,500 r.p.m. or 3,000 r.p.m. are 
obtainable. The driven belt pulley is mounted directly 
on the spindle which is carried in adjustable phosphor- 
bronze bearings. The forked lever seen on the head- 
stock is for actuating the collet chuck. The head- 
stock is attached to the bed of the machine, the 
remainder of the bed surface being formed with pris- 
matic ways for the saddle. The tailstock is bolted to 
a facing at the end of the bed, which, in turn, is 
attached to a tray with holes for holding-down bolts 
arranged to give three-point support. The saddle can 
be locked on the ways in any position between the limits 
of distance between headstock and tailstock men- 
tioned above. The saddle is equipped with back and 
front tool holders with provision for height adjustment 
and capable of carrying tools 4 in. square in cross 
section. Turning is effected by the front tool which 
is mounted on a slide. This can be traversed longi- 
tudinally any distance up to 2 in. by means of the bell- 
crank’ hand lever visible in both figures. The front 
tool slide can be swivelled in the horizontal plane 
through 22 deg. from the centre line outwards and 
through 33 deg. inwards in order to turn tapers, such 
as the point on striker needles. 

The rear tool is used for forming and turning and does 
not require longitudinal traverse, though it can be 
adjusted longitudinally through 1 in. Both tools are 
carried on a cross-slide on the saddle. This is given a 
cross traverse of up to 1} in., by the lever most clearly 
seen in Fig. 1, this dimension being the maximum 
turning and facing movement. The tailstock assembly 
is removable as a whole. It is used for drilling or 
reaming operations and the spindle is fitted with a 
collet for tool shanks of } in. diameter. The spindle 


is traversed, up to its maximum movement of 23 in.., 
hy a hand lever having a voke embracing a collar on 





Fie. |. 





| the spindle, 


The capacity is indicated by the | 
fact that it will take work upto }in. in diameter in the | 


Fic. 2. 


jitems protected does not readily permit the fixing 
of fusible controls and there is no risk of an incipient 
fire being overlooked, as it might be in the case of the 
transformer cubicles, since the power station contro! 
and operating staff is in continuous attendance. Each 
turbo set is provided with an independent system, a 
series of Atlas projectors being arranged for the oil! 
pipework, oil coolers, and governor gear. The complete 
length of piping is covered, the projectors being spaced 
|to give special protection to T-pieces, flanges and 
branch connections, split or fracture being more likely 
to occur at these junctions. A "bus main, connected to 
the same pump as that which supplies the transformer 
| cubicles, is run through the engine-room basement 
The stop valve for each turbine is on a pillar at the 
| engine-room floor level and is provided with an indicator 
° showing when it is open or shut. The valves are 
situated at the electrical ends of the sets, remote from 
| the governor gear and steam connections, so that they 
| would be clear of the zone of a possible fire. 

Both the transformer and turbine installations are 
fitted with alarms, indicating when they are in opera 
tion. Diaphragm-operated relays are fitted on the 
outlet pipe from each fusible control and on the 
projector main beyond the controlling stop valves in 
the manually-operated system. These are connected 
to an indicator panel in the control room. In _ addition 
to this visible alarm, there is a series of hydraulic 
audible alarms, consisting of small Pelton wheels in 
cast-iron casings fitted in the pump room and éngine 
room. Passage of water through the casing causes the 
wheel to revolve and operate a rotating hammer which 
strikes a steel gong. These hydraulic alarms are set 
in operation by the automatic tripping of the valves 
connected with the fusible controls, or by the opening 
of the manually-controlled stop valves. 


as seen in Fig. 2. It will be observed that 
an adjustable dead stop is fitted to the spindle and that 
there are similar stops on the front tool slide and the 
saddle cross slide. The several hand levers are con- 
veniently arranged and the lathe has proved particularly 
useful where female operators are employed. An auxi- 
liary item of equipment sometimes supplied is an over- 
size collet which enables the lathe to be used on com- | 
ponents up to 1 in. in diameter, although it restricts 
the maximum distance between headstock and tailstock 
to 2} in. We understand that the oversize collet has 
greatly increased the scope of the machine. Although 
the illustrations show a motor-driven lathe, the tool 
can also be supplied arranged for belt-driving from a 
countershaft, the spindle in this case being fitted with 
a two-step flat-belt pulley. 





FIRE-EXTINGUISHING ARRANGE- 
MENTS AT ELECTRIC POWER 
STATION. 


SoME interesting details of the fire-extinguishing 
installation at an electric power station in this country 
have been furnished to us by Messrs. Crompton Parkin- 
son, Limited, Electra House, Victoria-embankment, 
London, W.C.2. The arrangements described cover the 
transformer cubicles and the lubricating and pressure-oil 
systems of the turbines. The transformer cubicles are 
external to the station, being built along an outside wall 
according to the usual arrangement, and each cubicle is 
independently protected by an automatically-operated 
Oilfyre equipment. There are two interconnected 
Atlas 155 deg. F. fusible controls fitted close to ceiling 
level in each cubicle. If the temperature rises to the 
relatively low figure of 155 deg. F., the fusible controls 
operate and the cubicle concerned is subjected to the 
action of a cone of highly atomised water, combined 
with an aqueous mist which completely fills the cell ; 
neighbouring cubicles are not affected. The fusible 











AND APPLIANCES. 
licensing are con 
Appliances (Control) 


LICENSING OF MACHINERY, PLANT 
New provisions affecting machinery 
tained in the Machinery, Plant and 


controls are fed with water at a pressure equivalent to | Order, 1942 (S.R. & O., 1942, No. 1), issued by the 
a head of 180 ft. from a "bus pipe supplied by a 1,000| Board of Trade and available from H.M. Stationers 
g-p-m. electrically-driven centrifugal pump. The pump | Office. The Order replaces the whole of the previous 


Machinery and Plant (Control) Orders and the Machinery 
Plant and Appliances (Control) Orders, with the excep 
tion of the three General Licences (S.R. & O., 1941. 
Nos. 777, 1164 and 1392), and embodies certain amend- 
ments and additions. The new provisions have the 
effect of subjecting, to licence, machinery and plant for 
dyeing made-up goods, and of exempting from licence 
(a) machinery, plant and appliances, supplied to a manu- 
facturer of machinery or plant not included in the 
Schedule to the Order and for use with any such mach- 
inery made or in course of construction, and (6) prime 


motor, which is connected to a 230-volt direct-current 
supply, is controlled by means of a pressure diaphragm 
connected to a totally enclosed contactor starter. The | 
diaphragm is in communication with the “bus pipe 
through a 4-in. diameter pipe and any reduction in the | 
‘bus pressure causes the diaphragm to operate the | 
switch mechanism and start the pump. Although | 
arranged for automatic starting, the contactor gear 
has to be hand operated when it is desired to stop the 
motor. The object of this arrangement is to ensure | 
that any fire is completely extinguished before the | 
water spray is discontinued; any system of auto-| movers or electrical machinery for driving machinery 
matic stopping might not ensure this. Water for the | or plant, for the supply of which a licence has been 
system is drawn from the condensing-water circuit | granted under the Orders and for which driving means 
through an 8-in. pipe. | are not already available. Application forms for licences 

The fire-extinguishing arrangements fitted to the four | to acquire machinery, plant or appliances falling within 
turbo-alternators are on the same lines as those in the | the Schedule to the Order may be obtained from the 
transformer cubicles, but are arranged for manual! Machinery Licences Division, Board of Trade, 1-6 
operation only. The location and extent of the various ' Tavistock-square. London, W.C.1. 
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RAIL EXPANSION JOINT. 


Ix his contribution to the discussion on locomotive 


hammer-blow, at the joint meeting of the Institutions | 


of Civil and Mechanical Engineers on December 16, 
1941, Mr. George Ellson, O.B.E., M.Inst.C.E., the chief 


engineer of the Southern Railway, described a new | 


form of rail expansion joint that he had designed for 
the purpose of avoiding the disadvantages of the 
ordinary type of fishplate joint. By the courtesy of 
Mr. Ellson, we are enabled to describe the new form of 
joint, which is illustrated in the accompanying Figs 1 
to 5. It has been designed to prevent the deflection 
of the ends of abutting rails between the adjoining 
supports which occurs under passing loads, and which 
gives rise to the pounding that is always experienced 
in consequence. The ordinary fishplate joint is 
necessarily weaker than the rails which it connects, 


so that the impact of the passing wheels tends to make | 


the sleepers next to the joint settle on their beds. As 
‘result, they require more attention and more frequent 
repacking of the ballast than the other sleepers. 
\ttempts have been made to lessen this drawback by 
using wider sleepers and longer chairs at these points, 
in order to give better distribution of the load, but 
this method, while it mitigates the trouble, does not 
abolish it. Considerable reductions in maintenance 
costs could be effected, it was realised. if the pounding 
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| of fishplate joint is used. 


| by machining away the head and foot. 
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could be abolished, and smoother and quieter running 


would also be achieved. 


During the past few years, the use of longer rails 


and of rails welded together in even greater lengths, 
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rail-quality steel, which constitutes the outer fishplate. 
A fishplate of standard type is fitted on the inner side. 
The angle plate and the ends of the rails bear on a cast- 
iron baseplate ; thus, the load is transmitted over the 
joint gap by the complete assembly of angle plate, 
inner fishplate and base plate. As the strength of these 
three elements is equal to the full strength of the 
unbroken rail, there is practically no deflection of the 
rail ends. The top edge of the angle fishplate is flush 
with the top of the rail and, in the joints now in use, 
the top edge of the angle plate is slightly tapered down 
at its ends. The cast-iron baseplate is secured to the 
sleepers by through bolts, as shown in Figs. 2 and 3, or, 
alternatively, by coach screws ; but, in future designs, 
it is intended to omit the two outer holding-down bolts, 
on the outside of the rail. In the arrangement shown 
in Figs. 2, 3 and 4, the 1 in 20 cant of the rail is provided 
by setting the “ vertical” side of the plate at that 
angle. This inclination may be provided in another 
way, as shown in Fig. 5. In this method the seat on 
the base plate is given an inclination of 1 in 20 above 
the horizontal, which enables a standard angle cleat 
to be used as the outer fishplate. The joint can be 
applied to both bull-headed and flat-bottomed rails. 
An additional advantage of the new form of joint is 
that it prevents creeping of the rails, as the fishbolts 
bear on the angle fishplate and this, in turn, is secured 
by the through bolts to the joint sleepers; thus any 
tendency of the rail to creep is resisted by the ballast 
between the sleepers. A length of 1} miles of track, in 
| the down fast road between Horley and Gatwick 
Racecourse, was laid with these joints in March, 1940, 
and a further 14 miles was laid in the London-Dover 
| boat-train route, near Staplehurst station, in Septem- 
| ber of that year. In both cases it has been found that, 
besides the elimination of noise at the rail joints, creep- 
ing of the rails has been abolished, and the sleepers 
|nearest to the joint require less packing than the 
others. The photograph reproduced in Fig. 1 was taken 
recently on the electrified section of the line at Gatwick. 








ELECTRICAL RESEARCH. 


THE important position which the British Electrical 
|and Allied Industries Research Association now 
| occupies in the engineering activities of the country is 

illustrated by the facts that its income ‘for the year 
ending September 30, 1941, was 89,865/., and that it 
now has some 87 committees and sub-committees in 
operation and, in addition, 20 panels dealing with 
| closely specialised problems. The field covered is very 
|large. Its range is indicated by the main headings 
| under which the researches in progress are listed in the 
| 21st annual report. These are :—Dielectrics in general, 
fibrous materials, varnishes and compounds; hard 
| composite insulating materials ; porcelain, glass, mica 
| and insulating oils ; cables and overhead lines ; electric 
| control apparatus ; steam power plant and condensers ; 
electricity supply technology ; communication inter- 
| ference; magnetic materials; transformers; surge 
| phenomena ; integrating meters; safety problems ; 
rural electrification; heating, cooking and allied 
| problems. 

Research falling under many of these headings has 
| been in progress for many years, but the continuing 
| extension of range of problems with which the associa- 
| tion is faced is illustrated by the fact that the sectional 
| committee dealing with electricity supply technology 
| was set up only in 1939, and that concerned with 
| transformers in the year covered by the report, that is 
October 1, 1940, to September 30, 1941. The purpose 
|of the former of these committees is to study such 
matters as diversity factors, and the assessment of 
maximum demand in relation to tariffs. These are 





|‘tianes of the type of problem which, in the absence 


of large scale investigations, the electric-supply industry 


has been experimented with on a fairly comprehensive | has necessarily dealt with on the basis of assumptions 


scale on various British and foreign railways; but it 
has been found that an appreciable increase of cost is 
incurred in the rolling or welding, and in the extra 
handling entailed. Moreover, where long lengths of 
rails are laid, the expansion gaps, where these still 
occur, must be considerably greater than with normal 
rail lengths ; and ill effects arise if the ordinary type 
With the new construction, 
the full strength of the rail is maintained across the 
gap; and, as the spacing of the adjacent sleepers is 
less than the spacing elsewhere on the track, the 
strength of the joint as a whole, considered as a beam, 
is actually greater than that of the rail as laid“at the 
ordinary sleeper intervals. The deflection of the rail 
at the joint, therefore, is less than at any other point. 
Further, as the wheel track is continuous over the joint 
gaps, the pounding experienced at the ordinary joint 
is eliminated. , 

The method of forming the joint will be clear from 
Figs. 2, 3 and 4, from which it will be seen that the 
ends of the abutting rails are recessed on the outside 
In the recess 
thus formed, there is fitted an angle bridging-piece of 








or, at the best, of inadequate technical information. 
The committee on transformers will be concerned with 
a field in which work has already been done, but in 
view of the importance of the transformer in practically 
every supply system it was considered that a special 
committee was justified. Work on transformer noise 
will be continued and the committee will keep closely 
in touch with the section dealing with magnetic 
materials, for which work is being carried out at 
Cambridge by Sir Lawrence Bragg. 

The publication of the important report on “‘ Surge 
Phenomena,” which we reviewed in our issue of Sep- 
tember 12, 1941, and which gives an account of seven 
years work carried out by the Association for the Central 
Electricity Board, is not to be taken as an indication 
that work in this field is looked upon as completed. 
The committee and sub-committees concerned with 
this subject are still in operation and attention is 
being given to the application of the results already ob- 
tained. New apparatus has been developed and good 
progress has been made at the National Physical ° 
Laboratory in the study and interpretation of the surge 
properties of insulating materials and the surge 
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resistance of tower footings. An interesting piece of 
work which is being undertaken by the section dealing 
with unclassified researches an investigation 
into methods of storing electrical energy. with parti 
cular reference to transport problems. The subject is 
Being studied in its broad aspects, but special attention 
is being paid to accumulators. Work has been com 
menced at the Imperial College of Science under the 
direction of Professor Egerton. This is one of the 
historic problems of the electrical industry, on which 
an enormous amount of work has been done in the 
past. Much of this, however, was rather desultory 
and it is quite possible that accumulated experience 
and modern technique may lead to important advances. 

The wide range of the electrical industry, necessarily 
leads its activities into fields which appertain to other 
branches of engineering. This is particularly the case 
in connection with the problems met with on the steam 
side of power stations. These are dealt with in the 
section of the report concerned with steam power plant. 
The important work of this section on the properties 
of steam at high temperatures and pressures was 
brought to an end in the year covered by the report, 
and a complete account is being prepared for publica- 
tion. The equally important research on creep and 
corrosion of steels at high temperatures was actively 
pursued during the year. The correlation of grain size 
and creep properties, and the effect of heat treatment, 
in carbon steels has been dealt with. Work has been 
continued on the creep resistance of carbon and molyb- 
denum steels used in superheaters and steam pipes, 
that on carbon steels being almost completed, and 
progress has been made with the investigations on the 
properties and microstructure of molybdenum and 
molybdenum-vanadiu n steels in various conditions 
and after various heat treatments. The work on high 
duty cast irons which is being carried out by the 
Institution of Mechanical Engineers, and of which the 
second report of the committee was published in the 
December issue of the Journal of that institution, is 
being supported by the Association 

There a section of the work of the Electrical 
Research Association, as of other similar bodies, which 
does not always obtain the recognition it deserves 
This is the compilation and correlation of information 
and data which is performed by the information depart- 
ments. That there is no lack of appreciation of the 
work done is shown by the large number of inquiries 
received by bodies and organisations of many kinds, 
but the service is apt to be taken as a matter of course 
little attention being paid to the continuous detailed 
work on which it based. Apart from its routine 
tivity in keeping in touch with developments in a 
very wide field, the department is now engaged on 
preparing a complete analytical index to the contents 
of the Association's reports. The first half of the work, 
covering electrotechnical matters, is nearing comple 
tion. Sections have already been issued on magnetic 
materials, paper, synthetic resin bonded 
paper products, textiles, bituminous materials, var 
nishes, paints and enamels, vulcanised fibre, pressboard 
and insulating oils. 
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THE INSTITUTION OF MINING 
AND METALLURGY. 


To celebrate the fiftieth anniversary of the founda- 
tion of the Institution of Mining and Metallurgy, a 
luncheon was given at the Savoy Hotel, London, on 
January 13, 1942, at which Mr. E. H. Clifford, President 
of the Institution, occupied the chair and some 200 
members and guests were present The principal 
guests were Sir William Bragg, O.M., K.B.E., F.R.S., 
and Mr. R. D. Grenfell, C.B.E., Secretary for Mines, | 
and the Dominions, Government departments and 
engineering and metallurgical institutions were repre- 
sented. 

In proposing the toast of “ The Institution,” Sir | 
William Bragg, after paying a tribute to the work of | 
mining and metallurgical engineers in the prosecution 
of the war, passed in review some of the problems which 
would follow the conclusion of peace, including the 
development of scientific research to meet the reduced 
production that must necessarily exist for some time. 
He paid special attention to the question of the develop- 
ment and use of new alloys, which, in his view, opened 
out immense possibilities, and, incidentally, mentioned 
the part which members of the Royal Society had | 
played in connection with the mining industry in the 
past. 

In replying to the toast, Mr. Clifford reviewed briefly | 
some of the outstanding events in the history of the | 
Institution from its foundation in 1892. He referred 
to the creation of the library, the part played in the | 
reorganisation of the Royal School of Mines, and the 
establishment of the Imperial College of Science and | 
Technology, the granting of a Royal Charter in 1915, 
and the initiation of Empire Mining Congresses, three 


| the recently revised specification No 
tensile brass bars. 


| same 
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of which had already been held, in London, Canada 
and the Union of South Africa. He then dealt with the 
work of individual members of the Institution in the 
development of mining and metallurgical processes, 
and the generous support of companies concerned more 
particularly with the gold mining industry. He con 


cluded with a review of the mineral resources of the | 


| Empire which had so largely contributed to the prose 
cution of the war 








BRITISH STANDARD 
SPECIFICATIONS. 


Tus following specifications of engineering interest | 


| have been issued by the British Standards Institution. 
| Copies are obtainable from the Publication Depart- 
ij} ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s, 
net, or 2s. 3d. including postage. 


Brass Bars, Sections and Forgings. 


been issued to provide for high-tensile brass bars and 
sections (suitable for forging) and forgings, which 
materials it was not found practicable to include in 
250 for high 
The new publication deals with two 
types of bar, one suitable for soldering and the other 
not suitable for this process. It is hoped, as a result of 
the experience which will be gained by the use of these 
specifications during the war period, that it will be 
possible at a later date to establish standards in the 
general series of specifications. The two specifications, 
Nos. LOOL and 1002, are published together in the 
cover 


Steel Tubes for Aircraft \ revision of specification 
No. 2 T. 26, which relates to 20-ton steel tubes (suitable 
for welding) for aircraft purposes has now been pub 
lished. In the new publication, which is designated 
3 T. 26, the principal revisions consist in the removal 


|of several anomalies in the testing procedure which 


have arisen in the application of the specification since 
it was last revised. For instance, the proof stress and 
ultimate tensile-stress values are to be calculated on 
the actual dimensions of the test piece, whether a full 
section of the tube or a sample machined from it is 
used. In the flattening test, the flattening is to be 
effected by steadily applied pressure instead of by a 
limited number of blows and the full load is to be main 
tained for not than The degree of 
flattening specified is to apply to the test piece while 
under full load and not to its measurement after the 
removal of the load. The schedule of tube sizes has 
been brought into line with modern requirements and 
the tolerance on diameter has been 
increased. As the tubes dealt with by the specification 
are subjected to internal pressure-——when this is stated 
on the order—each tube must withstand an internal 
air pressure of 100 Ib. per square inch, or a hydraulic 
test pressure of 750 Ib., 1,300 Ib. or 2,500 Ib. per square 
inch. The required test pressure is to be specified on 
the order. [Price ls. net, or la. 3d. postage included. | 


less 5 seconds 


outside also 


BOOKS RECEIVED. 


The Metallurgy of Deep Drawing and Preasing 
Dr. J. D. JEVoNs. Second edition, revised 
Chapman and Hall, Limited. [Pric« 

Practical Marine Dieacl Engineering 
Third edition New York 
Publishing Corporation Price 

tnnual Report and Accounts of the Commissioners for the 


Ihy 
London 
ys. net.! 

By L. R. Forp 
Simmons-Boardman 


> dols 


Port of Rangoon, for the Year Ended March 31. 1941. 
Rangoon : Offices of the Commissioners. 
Fraser's Canadian Trade Directory. 1942. 507, Uni- 


versity Tower Building, Montreal Fraser Publishing 
Company [Price 4 dols.] 

The Navies of the United States and Japan 
ADMIRAL H. G. THursrietp. London 
Publishing Company. Limited, Rolls 
Buildings, E.C.4. Price 1s. net.| 

Smithsonian Institution. Washington. 
3608. Cultural Values of Physics 
Washington. D.C The Director 
tution 

Inatituto de 


By REAR 
Rolls House 
House, Breams 


Publication No. 
By Davip Dietz. 
Smithsonian Insti- 


Peaquisas Tecnolégicas de Sdo Paulo. Prova 
de Carga da Ponte de Itu, Sobre o Rio Tieté. By Ena. 
P. F. Roca. Paulo, Brazil: Instituto de 
Pesquisas Tecnologicas de Sio Paulo. 

Transactions of the Institution of Chemical Engineers. 
Volume 18. 1940. London: Offices of the Institution, | 
56, Victoria-street. Westminster, S.W.1. 

The Concrete Year Book, 1942. Handbook, Directory, and 
Catalogue of Concrete. Edited by Dr. Oscar FABER | 
and H. L. Carpe. London: Concrete Publications, | 
Limited, 14, Dartmouth-street, Westminster. S.W.1. | 
[Price 58. net.! 


Sao 
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PERSONAL. 


Linvt.-COoLONEL Lorp DUDLEY 
been nominated President of the Federation of Britis 
Zl, Tothiil-street, SW... for th 
third suecessive year 


GionDON, D.S.O0., ha 


Indust ries, London, 


Mr. H. Borrerworrn, of the London office of Mess: 
| Metropolitan-Vickers Electrical Company, Limite: 
Trafford Park, Manchester, 17, has now been appoint: 
sales manager of the Company's industrial 
depart ment. 


MESSRS. SHERPBRIDGE COAL AND LRON COMPAN) 
LIMITED, Sheepbridge Works, Chesterfield, have removed 
their London office from Bush House to Aldwych Hous: 
W.C.2 

Mr. Georar BARNARD, M.I1.E.E.., director 
j}and Midland District engineer and manager for Mess: 
Callender’s Cable and Construction Company, Limited 
has retired from the position of engineer and manage: 
at Birmingham, but will continue in the capacity of 
advisory director 

Mr. W. TYLDESLEY, secretary, and Mr. J. W. Davu 
works manager, have been elected directors of Messar 
Ferranti, Limited, Hollinwood, Lancashire. Mr. J 
CLARKE, assistant secretary, has succeeded Mr. Tyldesley 


advisory 


as secretary 


Mr. H. H. HUMPHREYS, managing director of Messrs 
Ferodo, Limited, Chapel-en-le-Frith, Derbyshire, ha 
recently retired 

Mr. A. H. BENJAMIN, deputy chief electrical engines: 
Department of Works, New South Wales. has been 
appointed chief electrical engineer Hydro- Electrix 
Commission, Tasmania. 

The Ministry of Supply inform us that Mr. F. bb 
Ascou, C.LE Deputy Controller, has been appointed 

| Rubber Controller The Rubber Control Hoard will 
continue its work in an advisory capacity 

Dr. EK. Greeory has been elected President of th: 
Sheffield Metallurgical Association in succession to Mt 








W. BE. Barpertrt 
SALVAGE OF BOTTLE SeALING Caps.--The Ministry of 
Supply, Salvage and Recovery Board, inform we that 


up till the time of the winter reduction in the supply of 
liquid milk, about 66 million caps, weighing about 25 
monthly in this country for 

some 259 million cardboard caps, weighing 
Both types of cap 


tons, were used sealing 
milk bottles ; 
were also used monthly 


should be included in salvage collections 


225 tons, 


Tut ENGINEERING BULLETIN.” For some time past 
the Ministry of Labour and National Service have been 
publishing a monthly journal, the HAnginecring Bulletin 
the purpose of which is to assist works managements by 
providing useful information on the training and most 
efficient employment of new entrants, both 
women. Engineering firms who are not already receiving 
this publication, and who wish to do so, are asked to 
communicate with the Director of Public Relations 
Ministry of Labour and National Service, St. James's 
square, S.W.1,. stating the 


men and 


London, number required 


No charge is mace 


NON-FERROUS MINERALS IN THE UNITED Kinaqpom 
The Ministry of Supply have stated that William 
J. Larke, K.B.E., has been appointed Controller of Non 
Ferrous Mineral Development in the United Kingdom 
The Non-Ferrous Metallic Ores of whict 
Sir William is chairman and which, since March, 1940 
have been inquiring into means for increasing the produc 
tion of non-ferrous metal ores, will continue their work 


Sir 


Committee, 


and their advice will be available to the Controller. On 
the recommendation of this Committee the Ministry of 
Supply have already assisted in the production of a 


number of minerals in the United Kingdom 


EXPORTS TO MALAYA AND THE STRAITS SETTLEMENTS. 

The Board of Trade has issued the Export of Goods 
(Control) (No. 1) Order, 1942 (S.R. & O., 1942, No. 35, 
price 1d.), which came into force on January 11. Under 
the terms of this Order, export licences will be required 
in the case of all goods consigned to the Straits Settle- 
ments and to the Malay States. The Board of Trade 
has also issued an Order revoking outstanding export 
licences for British North Borneo, Gilbert and Ellice 
Islands Colony, Hong Kong. the Malay States, Nauru, 
Sarawak, and the Straits Settlements. This Order 
(S.R. & O., 1942, No. 40, price 1d.) applies to all export 
licences for these destinations, with the exception of 
certain general licences held by the Crown Agents foi 
the Colonies and a number of other official and semi- 
official organisations. Copies of the Order are availabic 
from H.M. Stationery Office, York Honse. Kingsway 
London, W.C.2 
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NOTES FROM THE SOUTH-WEST.| NOTES FROM CLEVELAND AND | NOTICES OF MEETINGS. 
Carnpirr, Wednesday THE NORTHERN COUNTIES. | ae 


It is requested that particulars for insertion in this 


The Welsh Coal Trade.— Attention to the loss in pro MIDDLESBROUGH, Wednesday column shall reach the Editor not later than Tuesday 
duction that has taken place, since the Christmas-holiday | (jpneral Situation. —A considerable volume of business morning in the week preceding the date of the meeting. 
toppage at the mines, has been called by the Board of | has been put through since the end of the year, and the 
Trade. Members of the Executive Council of the South | orders booked this month will absorb the bulk of the | INSTITUTION OF MECHANICAL ENGINEEKRS.—To-day 


Wales Miners’ Federation felt that the drop was a result | output of iron and steel for the present quarter. Furnace | 9,30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
of the income-tax deductions which took effect as from | coke, ore and semi-finished iron and steel are plentiful 8.W.1. General Meeting. Fourteenth Thomas Lowe 


t month, and expressed the view that when the men | and producers of one or two finished commodities have | Gray Lecture: “ The Propelling Machine of Cross- 
realised that they were inevitable they would try to] peen able to accumulate «mall stocks. Channel Packets,” by Major William Gregson. 
ike up for what they had to pay in tax As a result of , an . ‘ : : 
Cleveland Iron Trade No appreciable increase in the Nortu-Kast Coast INSTITUTION OF ENGINEERS AND 


the lows of output, new business was difficult to arrange | , ' ‘ , 
intermittent make of Cleveland pig can be reported. | gimppunmpens.—To-night, 6 p.m., The Mining Institute, 


For general use Midland brands are taken up freely by Newcastle-upon-Tyne. ‘The Future of the Railway 
North-East Coast founders. Activity at the foundries is | mj) engine,” by Mr. Brian Reed. Student Section : 
increasing and absorption of pig is heavier, though liberal Wednesday, January 28, 6.45 p.m., Bolbec Hall, New- 
use Is being made of scrap. The official quotations for castle-upon-Tyne, 1. “ Lubrication,” by Mr. I. W. 
Cleveland pig are ruled by No. 3 quality at 128s., delivered Goodlet. 


n the steam-coal market Collieries were almoat 
holly engaged in fulfilling the requirements of the 
iblic-utility undertakings and the inland war industries. 
est large descriptions were well booked with forward 
orders while this was also the case with the sized varieties. 
The bituminous small sorts were in strong demand 
but were almost unobtainable and were consequently 





to local buyers 
INSTITUTION OF CIVIL ENGINEERS.—Yorkshire Aseso- 


ciation: Saturday, January 24, 2.30 p.m., The Hotel 
Metropole, Leeds. Discussion on “ The Lessons of the 
Sheffield Blitz.”’ to be opened by Mr. J. M. Collie. 


Basic Tron.—The make of basic iron is sufficient to 
meet the heavy demands of the producers’ own consuming 
departments, and also permits slightly increased additions 
to be made to stocks. Producers, however, do not feel 


till strong Some of the best dry steam emalli«a were 
better employed but the inferior kinds were still fairly 
plentiful 


justified in offering parcels for sale, and, in the continued 
jabsence of market transactions, the price of basic tron 
NOTES FROM SOUTH YORKSHIRE. | remains nominal at 1208. 6d. 

Hematite.Conditions in the hematite trade, while 
much less stringent than of late, still necessitate strict 
adherence to the control of distribution regulations, but 
careful allocation and the increasing use of refined iron 
as a substitute are ensuring more effective apportion- 
ment than has been the case for some time Delivery 
licences for hematite are still granted only to firme 





January 24, 2.30 p.m., The Engineers’ Club, Albert- 
aquare, Manchester. “ Float-Operated Steam Traps,” 
by Mr. H. L. Butterworth. 


INSTITUTION OF ELECTRICAL ENGINEERS.— North 
Weatern Centre Saturday, January 24, 2.30 p.m., The 
Engineers’ (Club, Albert-square, Manchester. Joint 
Meeting with Tue INstTiTuTION OF Post Orrick ELE« 
TRICAL ENGINEERS. (i) “ Metal Rectifiers,”” by Dr. A. ¢ 
Williams and Mr. L. E. Thompson. (ii) “ The Charac 
teristics and Applications of the Selenium Rectifier,”’ by 


SHEFFIELD, Wednesday 
fron and Steel.--The output of all types of products, 


| MANCHESTER ASBOCIATION OF ENGINEERS.—Saturday , 
| 
both semi-finished and finished, continues to increase, and | | 


further expansion is expected The lighter trades have | 





more seope for larger outputs, particularly when more 
women have been trained Steadily increasing outputs 


ire reported by the raw and semi-finished «teel-making engaged on work for which no other iron is suitable. 


The recognised market values of hematite are at the | Mr. EB. A. Richards. Institution: Monday, January 26. 
“teel-melting furnaces are operating at full capacity and level of No. 1 grade of iron at 1488, 6d., delivered to|5  p.m., Savoy-place, Victoria eenermemgpenery wane 

- North of England customers Informal Meeting. Informal Discussion on “Is There 
inquiries show that forges, foundries, press shops, rolling an Electrical Basis for Water Divining ? " to be opened 


branches. There is a continued heavy demand for basi 
teel, and the call for acid steel continues to increase. 


Foreign Ore Larger supplies of foreign hematite ore | 


mills, billet millx, and sheet mille are all actively em | >» ons ‘ 
ployed. ‘The scrap position is satisfactory ; no difficulty | WeUld be welcome, although consumers have, to a large by Mr. J. F. Shipley. North-Kastern C ene : Monday, 
being experienced in obtaining sufficient supplies, | ¢xtent adapted their works to the altered conditions. | January 26, 6.15 p.m., The Neville Hall, Westgate-road, 
Import of other ores from abroad are satisfactory and | Newcastle-upon-Tyne The Management of Protective 


The position regwardir au lew vige ire am atite o9 » 
w positic «i ” supplies of pig iron and hematite The | Gear on Power Supply Systems,”” by Messrs. W. Casson 


extensive consumption of native ironstone continues and | 4nd F. H. Birch. Wireless Section: Tuesday, January 


maintained in the heavy machinery and engineering * Ff , ° raise 
the Cleveland mines are producing a greater tonnage | 27. 5 p.m.. Savoy-place, Victoria-embankment, W.C.2 
| Informal Disenasion on “ Freqnency Modulation,” to be 


opened by Mr. D. A. Bell 


has undergone no material change Progress has been users of some descriptions are carrying good stocks 


branches There is a better demand for railway rolling 
tock on home account, and works «pecialising in the than was thought possible prior to the war 
production of steelworks’ and fronworks’ machinery and Blaat-Furnace Coke Buyers of Durham blast-furnace 
related equipment have well-filled order books There | coke are now paying 378. 6d. f.0.r. at the ovens for good 
ix a better inland market for crushing machines, but the | medium qualities, but they are well covered and are} p.m., John Adam-street, Adelphi, W.C.2. Cantor Ler 
Sellers have good contracts to|ture II Soil Physics Theory and Practice,"" by 


RovAL Sociery orf Arts.— Monday, January 26, 1.45 


export position shows no improvement Hollow forged | making few purchases 


boiler drums are in good demand. The tool trades are | carry out and are not anxious to take further orders Dr. B. A. Keen. Wednesday, January 28, 1.45 p.m. 
operating at full capacity and the output of machine Mantatused Sven and Glad. —ha ve-veliens of toon ent The Post-War Home: Its Interior and Equipment. 
| Lecture IV. Adaptation of Design to Standardisation 


tools shows a steady rise steel have a substantial tonnage of semi-finished material 

South Vorkshire Coal Trade The inland demand for | on hand and are receiving steady supplies of local pro 
all types of coal has been well maintained. The house- | ducts, fall activity at their mills ix assured. Manufac INSTITUTION OF PRODUCTION ENGINEER RS.—Sheficld 
tured-iron firms are busy on heavy work and are some- | Section Wednesday, January 28, 6.30 p.m., The Roya! 


and Mass Production,” by Mr. F. R. Yerbury 


coal market is more active, and sales show a steady 





increase over the past few weeks. Steelworks and iron- what better employed than has been the case recently | Victoria Station Hotel, Sheffield Lecture on “ Heat 

works are taking increased tonnages of coal: «teams are | in the production of lighter commodities. In the steel | Treatment by Mr. (. D. Harries. North-Kaatern 

moving freely, and smalls and slacks are in strong | industries, specifications for joista and sections are now | Section Friday, January 30, 6.15 p.m., The County 

lemand Foundry and furnaces cokes are firm distributed fairly freely, sheet makers have considerable | Hotel, Newcastle-npon-Tyne. Lecture on Turbine 
contracts to complete, and the heavy demands for! Blade Production.” by Mr. J. Henderson. 

—— ship and other plates are receiving satisfactory attention. K KIGHLE? \SKOCIATION OF ENGINEERS Friday 





Scrap.—Although iron and steel scrap users are! January 30, 7 p.m The Victoria Hotel, Keighley 
extensively bought and deliveries are heavy, the demand | Lecture on “ The Design and Application of Gearing,” 
is unabated and the inauguration of a more extensive | hy Mr. W. A. Tuplin 


CONTROL OF ANTIMONY The Minister of Supply has 
issued the Control of Non-Ferronus Metal« (No. 8) (Anti- 
mony) Order, 1942, which came into force on January 19, 














1942. Under this Order, no person may dispose of ang Gsive to collect parcels is mest welcom JuNrorn INSTITUTION OF ENGINEERRA Saturday, Janu 
sntimony without a licence or acquire any antimony - —— ary 31, 2.30 p.m.. 39, Victoria-street, Westminster, 8.W.1. 
except. from the holder of a licence The Order relates Informal Meeting Lecturette Some Notes on Build 
to any antimony metal containing not less than 75 per KOAD-HAULAGE INDUSTRY AND EssENTIAL Work. ing Problems After the War.” by Mr. 8. Bylander 

ent. by weight of antimony and any crude antimony | The Minister of Labour and National Service has now 

ul vhide, antimony oxide, golden or crimson sulphide of | decided, subject to certain conditions, to accept for = ae 

antimony, or antimony ore. Persons requiring anti- | scheduling under the Essential Work (General Provisions) 


mony should continue to place their orders through | Order, 1941, undertakings, engaged in the Road-Haulage ALMANACS AND CALENDARS.-We have _ received 
the normal channels. Any further inquiry on matters | Industry or in the distribution of coal, which operate | monthly tear-off calendars from Mesers. Robey and 
arising out of the Order should be addressed to the | five or more vehicles. For this purpose he is prepared to | Company, Limited, Globe Works, Lincoln ; Mesars. 
Joint Controllers of Non-Ferrous Metals, Grand Hotel. | regard undertakings as being within the road-haulage | Rhodes, Brydon and Youatt, Waterloo Engineering 
industry if they operate vehicles under A or B licences, | Works, Gorsey Mount-street, Stoc kport;: and Mesers. 
or if they operate vehicles under C licence alone, provided, | Ashwell and Nesbit, Limited, Barkby-road Leicester. 


Rugby. Copies of the Order may be obtained from 
H.M. Stationery Office, York House, Kingsway. London, 
W.C.2, price 1d | in the latter case, that they can properly be regarded as 

| engaged in road haulage and have a separate and identi- CONFERENCE ON ELECTRONICS. 
Rapipy Movine or Ramway Freiant.—New records | fiable staff engaged therein; scheduling in such cases | London and Home Counties Branch of the Institute of 


would be confined to the part of the undertaking engaged | Physics, which will take the form of a conference on 
theatre of the 


4 meeting of the 


ire being set up by the railways for the rapid handling 
f war fre'ght. Despite the fact that over 60,000 wagons |in haulage. TheJimit of five vehicles includes all goods | electronics, will be held in the lecture 
ire under load for more than 48 hours, 3,500,000 wagons | vehicles in the undertaking, whether under A, B or C | Royal Institution, Albemarle-street, Piccadilly, London, 
ere forwarded during a recent period, 500,000 more | licences, and whether in one or more Regions. Any | W.1, at 2 p.m., on Wednesday, January 28, under the 
vagons than a few weeks previously. Among the | undertaking operating five or more vehicles which wishes | Presidency of Professor J. D. Cockeroft, M.A., Ph.D.. 

thods which are being tried to move the greatest | to be scheduled should approach the appropriate Regional | F.R.S., of Cambridge. Three 
Transport Commissioner and request that its name | presented, namely, “ The Efficient Production of Light 
ited loading of wagons”; senders now know that goods | should be submitted to the Minister of Labour and | by the Electric Discharge,” by Mr. V. J. Francis; 
for particular destinations are forwarded only on certain | National Service. Special arrangements apply to coal | ‘‘ The Control Characteristics of Thyratrons and Igni- 
'ys of each week. This results in considerable quan- | distribution. Any coal merchant with five or more! trons.” by Mr. H. de B. Knight; and “ Hot-Cathode 
ties of goods being collected for a destination and so| vehicles may apply for scheduling, and may include | Gas-Filled Triodes (Thyratrons), and their Applications 
enables them to be loaded into wagons which make | horse-drawn vehicles in calculating the number of vehi- | in Research and Industry,”’ by Mr. A. J. Maddock. The 
through journeys without sorting en route. Complete | cles he operates. If he operates under a “ C ” licence or | meeting will then be thrown open for general discussion 
defence permit, he should apply for scheduling to the | and it is hoped that the conference may result. in the 
Divisional Coal Officer. If he operates under a “‘B”’ formation of an Electronics Group of the Institute on 
trains travel from the pits to their destinations like | licence or defence permit, he may apply to the Regional | the same lines as the recently-formed Industrial Radiology 
passenger trains. The collieries are assisting by labelling | Transport Commissioner or the Divisional Coal Officer.| Group. The conference is open without formality to 
the coal wagons in the proper order to enable wagons to | Any applications to the Divisional Coal Officer should be | all those who are interested in the various aspects of 
be left behind at varions stations on the line of route. made on Form E.W.0.1, to be obtained from him. electronics. 


communications will be 


nnage at the maximum speeds is the system of “‘ nomin- 


tr 


rain loads of coal, known as “ block trains "’, are being 
run from the collieries to the consuming centres. These 
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HUTS TO RESIST WIND PRESSURE. 

















Fria. 1. 


HUTS TO RESIST WIND PRESSURE. 


Durine the past three years, large numbers of huts 
have been erected in many parts of the country to 
house troops, or to serve as hostels for agricultural or 
munition workers. Some of these huts are necessarily 
situated in localities exposed to high winds, and to 
test their abilitv to resist wind pressure, tests have 
been made recently of a prefabricated hut, built to a 
design prepared by the Min‘stry of Works and Build- 
ings. The hut was constructed with a timber framing 
covered with plasterboard, and was erected on a con- 
crete foundation. It measured 72 ft. by 18 ft. 6 in. 
in plan, and 8 ft. in height to the eaves, but required 
only one standard (165 cub. ft.) of timber, the roof as 
well as the walls be ng of plasterboard. Although so 
small an amount of timber was used, the framing was 
designed to be quite rig‘d in itself, without the covering 
material, which may thus be asbestos, tarred felt, 
plywood, etc., without affect'ng the strength. Rigidity 
has been achieved by devot ng sper ial attention to the 
spacing of the studs and rails, and by the employment 
of a form of roof truss which is officially described as 
beng ““much more of an engineer'ng design than is 
usually associated with timber construction.” 

The accompanying illustrations, Figs. 1 and 2, show 
the special features of the roof truss, and Fig. 3 is a 
general view inside the test hut Attention may be 
directed particularly to the strong wind braces con- 
necting the walls and the roof. The gusset plates are 
of res'n-bonded plywood, nailed to the members and 
glued as well, with waterproof glue. The prefabricated 
units composing the hut have a wall width of 6 ft., 
and have the windows ready fixed. The lining can 
be added either in the factory or on site. The tests 
were carried out by the staff of the Building Research 
Station, a pull being applied to each frame at the eaves 
by means of turnbuckles and measured by the deflec- 
tion of attached springs. The hut withstood a load 
equivalent to a wind pressure of 13 lb. per square foot, 
the maximum lateral deflection being 1} in., and the 
greatest permanent set, j in. 











THE INSTITUTION OF MECHANICAL ENGINEERS.—The 
Council of the Institution of Mechanical Engineers has 
received a portrait in oils of the late Mr. John Robinson, 
who was President of the Institution in 1878 and 1879, 
and at one time chairman of Messrs. Sharp, Ste.«art 
and Company, Manchester. The portrait, which was 
painted by Mr. W. Tomlinson in 1872, has been Le- 
queathed to the Institution by Mr. Robinson’s grandson, 
the late Mr. Cecil Herbert Robinson, who was a director 
of the North British Locomotive Company, Limited, 
Springburn, Glasgow, of which firm Messrs. Sharp, 
Stewart were a constituent company. 
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THE ENGINEERING 
CRAFTSMAN. 





LiTTLe is heard nowadays of that recurrent com- 
| plaint of the pre-war years, that modern engineering 


production methods have killed craftsmanship and 


made the craftsman superfluous, though it is| 


the training that Mr. Reid proposes. Unfortun- 
ately, considerations of space make it impracticable 
to reproduce in extenso his Appendixes B and C, 
which, respectively, gave in some detail the sylla- 
buses for the “ workshop materials and processes ”’ 
and “ engineering workshop ” courses, and a selec- 
tion of exercises and models designed to show the 
operations and processes involved. The courses 
were devised to cover three years, and it is safe to 
say that any youth who worked steadily through 
them would be a useful acquisition to a wide variety 
of engineering works; especially so, because he 
should have developed sufficient skill to have begun 
to enjoy the application of it, and sufficient general 
and theoretical knowledge to see beyond the mere 
task of the moment and to appreciate its part in the 
complete construction. 

As Mr. Reid admitted in drawing attention to the 
engineering syllabus in use at the Paddington Junior 
Technical School, it appears to be very wide—some 


~ | might consider, too wide ; but not all of its subjects 


are studied intensively. No doubt the same applies 
to the less obviously vocational studies listed in the 
curriculum reproduced as Table II in our abridg- 
ment, but which formed Appendix A of the paper 
as delivered. This curriculum also is wide ; yet it 
might be suggested that there are other subjects to 
which some attention could be given with advantage. 
We would not propose that lads of 15 or 16 should 
spend much time in studying subjects such as are 
included under the general heading of ‘‘ engineering 
economics,” in anything like the detail that is 
required for the associate-membership examinations 
of the senior professional institutions, but there are 
certain main features of industrial organisation and 
the fundamentals of commerce which might well be 
brought to their notice, even at that stage. There 
is ample evidence to be found in almost any current 
newspaper of the ignorance of large sections of the 
working population of this country (and not only 
those who are “in the shops”) regarding the 
elementary facts of the commercial world in which 
they move. It is desirable that they should be 
given sound and unbiased instruction on these 
| matters also, and not be left to “ pick them up ” in 
the works, in the manner which Mr. Reid rightly 





jceantoe as an inadequate means of learning the 
| elements of their craft. 


There are obvious difficulties in the way of any 


probable that a large proportion of those craftsmen | Such innovation, not the least being that of finding 
who are now proving so essential to the war-produc- | Sufficient instructors who are capable of presenting 
tion programme are engaged on work that is very | #0 unbiased survey of a subject which, in some of 
different from the processes and the products on | its many aspects, necessarily verges upon the thorny 


are able to adapt themselves so successfully to thei 
present circumstances is a tribute to the thorough- 
ness with which they had learned their trades, and 


'which they acquired their initial skill. That they | paths of political controversy. For some reason, 
r| the occupation of teaching seems to develop, in 


|some of its practitioners, a remarkable receptivity 
|of mind towards strange doctrines which take too 
|a confutation of the view that the acquisition of | little regard of facts ; and, although technical-school 
| manual skill is all that is demanded of the modern | instructors are almost invariably men of practical 


artisan and the only kind of skill that he can be | €xperience and much common sense in the exercise 


expected to develop. To some extent, perhaps, the 
long years of industrial depression may have helped 
to promote a greater adaptability in many of the 
younger men, whom force of circumstances obliged 
to seek employment in wider fields than those to 
which they were accustomed; but the beneficial 
effect of such enforced changes of occupation cannot 
have been really widespread, and the conclusion is 
inescapable that the defects of the former methods 
of training cannot have been quite so serious as they 
were often alleged to be. Nevertheless, the opinion 
that the younger generation of tradesmen is less 
skilled, on the whole, than their predecessors dies 
hard—indeed, it is quite frequently to be heard 
among the men themselves—and it is natural, 
therefore, that, among the many schemes for avoid- 
ing, in the future, the shortcomings that the war 
has made manifest, the training of craftsmen should 
take a prominent place. 

The proved success of the junior technical schools 
makes it a foregone conclusion that any such scheme 
will have them as a basis, and this applies to the 
system described by Mr. F. H. Reid, B.Sc., Principal 
| of the Sunderland Technical College, in a paper 
| which he read in Newcastle-on-Tyne, on January 9, 
at a meeting of the North-East Coast Institution of 
Engineers and Shipbuilders. An abridgment of the 








paper is printed on page 75 of this issue of 


of their various crafts, it is too much to expect them 
to display, to a man, the coldly judicial detachment 
necessary to assimilate and convey a true picture of 
the involved scene that is presented by modern 
industry and commerce. The scale is altogether 
too vast, and the tendency to take a distorted view 
of the immediate surroundings is correspondingly 
strong; yet the future of craftsmanship may well 
depend on the ability of each individual craftsman 
to appreciate his personal responsibility in the 
functioning of the whole fabric, and how closely his 
own best interests are bound up with those of his 
employers and the public in general. 

In this respect, it is possible to regret the changes 
that the coming of the machine has introduced into 
manufacturing industry. The craftsman of the pre- 
machine era had always before him the possibility 
of setting up on his own account as a master, if he 
were of the temperament to which the idea of 
independence appealed. He lived on terms of 
closer familiarity with the problems of the man who 
is in business on his own account than does the 
craftsman-employee of even a small engineering 
firm to-day; and, for that reason, was the less 
inclined towards the modern professional agitators’ 
view that the profit motive is something unjustifi- 
able, if not positively unclean, unless by some 
means the profits can be diverted from the pockets 


‘ ENGINEERING and outlines the general principles of | of the shareholders to those of the wage-earners. 








72 ENGINEERING. 


JAN. 23, 1942 











, 


That the growth of this attitude of mind was largely | washing machine requiring supplies at 140 deg. F. 
the fault of some of the employers cannot be denied,. ELECTRIC WATER HEATING. |27d 190 deg. F. For the main heating, three 
but that it is economically unsound is not less true "| 350-gallon cylinders, fitted with 18-kW immersion 
on that account. Only by a better appreciation,| THE convenience of application of electricity | heaters were installed. They were thermostatic. 
among the rank and file of employees, of the func-| represents an asset which it is difficult to assess in | ally controlled at a temperature of 230 deg. F., the 
tions of capital in modern industry, can a healthy| monetary terms and, particularly in domestic | supply furnished being reduced to 140 deg. F. by 
commercial future for this country be assured ; but/ uses, costs on a heat-unit basis considerably | mixing with it a proportion of cold feed water. 
the whole trend of industrial development for many | higher than are shown by, say, solid fuel may | Cistern-type local water-heaters were installed at 
years past has been to make it more and more | justifiably be incurred in both space- and water-| the points of consumption and fed at 140 deg. F. 
difficult for the individual craftsman to set up in| heating installations. This, however, is no reason | They enabled the temperature of the water d 
business on his own account, on even the smallest | why attention should not be paid to securing the |livered to be controlled. The washing machine 
scale. This trend must be expected to persist, and | best economy possible. The water-heating arrange- | required rather special arrangements owing to th 
the difficulties to increase, as legislative control| ments in a block of flats which were in operation | intermittent short-period demands for 190 deg. F. 
over the operating conditions of industry extends ; | until recently, formed an example on which con- | water for rinsing purposes. This water was pumped 
which makes it the more desirable that steps should | siderable improvement was found to be possible. ‘for a period of 5 seconds during each washing 
be taken at the earliest practicable stage to acquaint The arrangement was, at first sight, an obvious and | operation, the capacity of the pump being 20 
the rising generations of craftsmen with the economic | convenient one. Each of the 40 flats which the | gallons per minute. The conditions were met by 
forces to which all industry is necessarily sub- | block contained was supplied with hot water by a| installing a 30-gallon cistern-type heater fed from 
servient. | 20-gallon pressure-type electric heater, loaded to 'the main system at 140 deg. F. and fitted with a 
There is not the least doubt that the burdens now 2 kW. The consumption of water being fairly |24-kW heater. It was thermostatically controlled 
borne by manufacturing industry are not appreciated | heavy and complaints about shortage of hot water | at 190 deg. F. The controls were arranged so that 
by the individual employee ; and, if the official | arising, the loading of each heater was raised to | only 3 kW were in circuit for the purpose of main 
spokesmen of organised labour are better informed, 4kw, giving a total load for the building of 160 kW. taining the 30-gallon tank at 190 deg. F., the re 
they are not usually prepared to admit as much in | The consumption of hot water averaged 1,600 gallons | mainder of the loading being brought into operation 
public. The increased overhead charges imposed by | @day. Thisis high according to accepted standards. | only when the pump was started up. As the tank 
the Factories Act of 1937, to take no more recent! Compared with gas or solid-fuel, electricity labours | was fed at 140 deg. there was no heating-up lag 
instance, are a severe handicap to any business that | under the disability of having to conduct its opera-|and the intermittent 190 deg. supply was satis- 
depends on export trade, although their effect has | tions with reference to the peak load and many | factorily maintained. The complete installation 
been largely masked by the more serious results of | centralised water-heating systems are operated on |consumes an average of over 1,000 gallons of 
reorganisation forwar. That many businesses, as a | 2n off-peak basis. No control of this kind was|hot water a day and the overall efficiency is 
result of the present rate of Excess Profits Duty, | provided in the case of the block of flats referred to,|73 per cent. This is a high figure, but the pipe 
are, in effect, paying the taxes by mortgaging | and although the maximum load of 160 kW would |runs are short and the amount of water drawn 
their future prospects, does not appear to be appre- | have been unlikely ever to have been reached, the | per foot of run is high. A block of flats or offices 
ciated at all. As a typical case may be mentioned | total demand might nevertheless have risen at | would not show an efficiency figure of this order. 
one small engineering firm, engaged almost entirely | times to a high figure at an undesirable time of day. Mr. Gilchrist gave the overall efficiency of the instal 
on direct Government contracts, which made a/ It is also possible that in cold weather there may | lation first dealt with as 62 per cent. 
profit of 50,0002. in 1941. All that remained after | have been an increased consumption of electricity! The raising of the supply in the main heaters to 
payment of taxes was a bare 3,000/.; yet their | owing to the large amount of water contained in the | 230 deg. F. and then diluting it with cold water 
machine tools, working two and three shifts a day | main riser and supply pipes leading to the heaters | results in only about half the total water being 
instead of the one that was contemplated when most falling to a low temperature. heated, with a ‘consequent reduction in scaling effect. 
of them were bought, are depreciating at a rate This installation was referred to in a paper by | Mr. Gilchrist states that although it might be 
which is certainly not covered by the normal allow-| Mr. W. Gilchrist, of Central London Electricity, thought that the raising of a proportion of the 
ance. Repairs and maintenance of buildings are | Limited, read before the Institution of Electrical | water to a higher temperature might increase the 
necessarily cut to the minimum, so that there will | Engineers on January 15. Mr. Gilchrist’s paper | scaling, this has not been found to be the case in 
be considerable arrears to be made up under this! was entitled “‘Some Problems in the Application of | practice. An installation incorporating this feature 
head as a preliminary to a resumption of normal | Electric Heating to Residential and Commercial | has been in operation since 1932. In the restaurant 
production. Somewhere and somehow, the money | Premises.” He covered a wide field, over most of | installation, the main heating cylinders are of ungal- 
will have to be found to meet the expenditure that | which we cannot follow him, but the method followed | vanised mild steel and the distribution pipes are of 
will be involved in putting the establishment into | in dealing with this block of flats was of considerable | copper. The adoption of the higher temperature 
peace-time working order; and if it is not found, | interest and some description of it may be given. naturally reduces the size of the storage cylinder. 
there will be so many fewer jobs for craftsmen. It was decided to alter the system so as ‘to decrease | The immersion heaters are cut out of circuit during 
We would not propose, as has been said above, | the running costs; decrease the installed load and | the peak load period. Mr. Gilchrist added “it is 
that all embryo craftsmen should be instructed in| the peak demand; and increase the flexibility of | important to generate in the main storage at high 
all the complexities of engineering economics; but|the water supply. The individual heaters were | temperature when the supply is off-peak, as this 
we would suggest the advisability of giving them, | retained, but their loading was reduced from 4 kW | allows a natural layering of the temperature in the 
during their third year, a few purely factual lectures | to 500 watts and they were thermostatically con-| cylinder by ensuring the minimum disturbance 
on Bri.ish industrial history. By all means, let | trolled at 150 deg. F. To permit this reduction in | during draw-off.” 
them be told of the struggles of the trade unions | heating capacity, two 300-gallon cylinders, each} The unit system of individual heaters, employed 
for recognition, of the benefits that they have fitted with 35-kW immersion heaters, were installed | jn the block oc flats, is not a very common arrange- 
been instrumental in procuring, and of the con-|in the basement. Short horizontal flow and return! ment. The demand will necessarily come partly 
ditions which brought the unions into being; but | piping was run, connecting up with single rising! on the peak, the total loading is high and there is 
let them be told also something of the harm that | pipes passing through the bathrooms, with branches | little flexibility in the hot-water supply to indi 
has been done to the national interests by some of the | connected to the feed pipes of the individual | vidual users. The systems usually adopted con 
short-sighted acts of trade unionists, of the firms | heaters. The cylinders were heated to 130 deg. F.| sist of immersion heaters in storage cylinders, ot 
that have been forced out of business and the’ trade | during off-peak hours and supplied the individual ' electrode boilers, in conjunction with central heating, 
that has been lost by strikes, and by the burdens heaters at that temperature. It will be seen that| and it is with these more normal systems that the 
that have been imposed on industry without regard | the total installed capacity of the altered system | method of supplying individual heaters with hot 
to its capacity to support them. Let them be told | was 86 kW, as compared with the original 160 kW. | water from a central plant should be compared. The 
of the effects of speculation in stocks and shares, |The arrangements proved entirely satisfactory to| ordinary arrangement has the advantage of requiring 
and the fortunes that have been amassed by some| the consumers. The hot water consumption was | only low loading that can be maintained over the 
shrewd business men out of the gambling instincts of | 586,000 gallons per annum, the corresponding long periods which exclude the peak, so that a low 
their fellows; but let them be told as well of the| electricity consumptions being 158,000 kWh for | rate may be obtaine@, but the efficiencies shown are 
fortunes that have been thoroughly well earned by | the main storage and 78,000 kWh for the individual low. In large blocks of flats or office buildings the 
such pioneers as Bessemer, who supported their | heaters. The electricity consumption under the | majority of the draw-off points are a long way 
ventures out of their own pockets and worked | earlier arrangement was not known, owing to the from the source of heat generation and the trans- 
at them unceasingly until success was achieved. | method of metering in use, but it will be seen that mission losses are heavy. Mr. Gilchrist stated that 
Let them be told of the many more who spent their the peak-load demand could not exceed 20 kW, | general experience shows the efficiency of installa 
lives and their entire means in the endeavour to|@8 compared with the earlier possible 160 kW. tions of this kind to be of the order of 20 per cent. 
make some advancement in their special field, but | From the characteristics of the draw-off, it was | to 40 per cent., certainly not exceeding 50 per cent. 
in vain ; who gave employment to many, but them- | estimated that the peak load was actually about | Compared with this the two systems he described 
selves derived little benefit or were even reduced | 16 kW. The day load factor at 55 per cent. was | show efficiencies of 62 per cent. or 73 per cent. If 
to penury. In particular, let them be told of the| probably a great improvement on that of the|the main and subsidiary heating system is adopted 
employers who have honestly striven at all times to | original system. on an extensive scale, no doubt manufacturers will 
do their best for their men, and of the employees to| An opportunity later arose to develop this com- | make arrangements to conform with it. So far, 
whom the welfare of their firm has been a matter| bination of main and individual heaters during apparently the two installations mentioned are the 
of personal pride, who did not measure out their | the reconstruction of a restaurant, in which hot-water | only ones in existence. Special designs of local 
services or put a price upon their loyalty. There | supplies were required at various temperatures. For | heaters will be required of small loading and small 
have been and are plenty of both, and they are still | the lavatories 140 deg. F. was specified and 160 deg. | storage capacity, and these could be relatively cheap, 
insufficiently appreciated. | F. for the kitchen sinks. In addition, there was a! reducing the capital cost of the system. 
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NOTES. 


CONTROL OF BritisH IMPORTS. 


ALTHOUGH imports into the United Kingdom are 
being brought more and more under direct Govern- 
ment control, over 90,000 import licences were 
issued by the Board of Trade during 1941, according 
to a recent official statement. No figures are 
published for the current value of imports into the 
United Kingdom, but, before the war, the total 
was rather more than 900,000,000/. a year. Practi- 
cally the whole of the import trade is now done 
either on Government account, or under the 
licensing control of the Board of Trade. At the 
outbreak of war, it became necessary to conserve 
foreign exchange in order to finance the increased 
purchases of raw materials and munitions, particu- 
larly from America. Many non-essential imports 
were, therefore, subjected to control by licence as 
early as September 5, 1939. Import licensing was 
used to assist the administration of the Defence 
(Finance) Regulations as well as that of the Trading 
with the Enemy legislation. As raw materials 
became subject to control orders within the United 
Kingdom, they were also added to the import 
schedule to make the control complete and to 
ensure that they were put to essential war-time 
uses. After the collapse of France and the conse- 
quently increased seriousness of the shipping posi- 
tion, even the most essential goods had to be 
strictly controlled, to meet the limitations of . hip- 
ping space and port handling facilities. The 
original restrictions of September 5, 1939, covered 
goods which had been imported in 1938 to the 
extent of about 80,000,000l1. Additions were made 
to the list at the rate of about 90,000,000/. a month, 





psychological aspects of occupational problems, the | 
Institute has carried out many and varied industrial 
investigations, and has advised some 10,000 people, 
not all of them young, on their choice of occupation. 
It has undertaken much original research on in- 
dustrial and vocational problems and, since the 
outbreak of the present war, has been very fully 
engaged on work for the fighting Services. Members 
of the Institute’s technical staff have been assisting 
the Admiralty and the War Office in the selection 
and training of recruits, and others have engaged, 
under the Air Ministry, in connection with gunnery 
and flying training. On the industrial side, the 
Institute’s investigators have been concerned with 
such questions as the recruitment, selection, and 
training of operatives, the reduction of absenteeism, 
the use of non-financial incentives, and the organisa- 
tion of works councils. It has also devoted atten- 
tion to methods of inspection, and to training for 
inspection work, with a view to reducing the wide 
divergencies that are sometimes found between the 
standards of different inspectors, and of the same 
inspectors on different occasions. The pressure of 
work resulting from all these activities, and the 
absence of so many members of the staff on Govern- 
ment service, have seriously interfered with the 
ordinary work of the Vocational Guidance Depart- 
ment, which has a waiting list of several hundreds of 
young people seeking individual consultations ; but 
| it is expected that this work of the Department will 
be quickly developed again at the end of the war. 





AGRICULTURAL MECHANISATION. 


A meeting of manufacturers of agricultural 
| machinery was convened in London by the Ministry 
| of Agriculture and Fisheries on January 8, in con- 
nection with the formation of a new Joint Standing 





until, in June, 1940, all commodities except live | Committee of the Agricultural Engineers Association, 
quadruped animals were made subject to licence by | on which all sections of the agricultural engineering 
the Import of Goods (Control) Order, 1940. A very|industry are to be represented. The committee 
small range of goods, including newspapers, Press| will include representatives of the Agricultural 
photographs, fresh fish, and a few raw materials | Engineers Association and of the Society of Motor 
for which import control is either impracticable or | Manufacturers and Traders (Agricultural Tractor 
undesirable, is exempt from individual licence. As | Section); the Agricultural Machinery Dealers’ 
circumstances became more stringent, various | Association; the Scottish Agricultural Machinery 
administrative concessions had to be cancelled. | Association; the National Federation of Iron- 
In December, 1940, goods returned after export! mongers; the Machine Knife and Allied Trades 
from the United Kingdom became subject to licence | Association ; and of firms not previously affiliated 
on re-importation; in June, 1941, the allowable | to any trade society. Sir Donald Vandepeer, who 
weight of gift parcels was reduced from 22 lb. to| presided, explained the consultative and advisory 
5 lb., with certain detail restrictions as to the| functions which it is hoped the new committee 
contents ; and, in July, 1941, goods shipped to the | will fulfil. He emphasised the point that, at the 
United Kingdom as in transit, or for transhipment, | present juncture, it is particularly important that 
became subject to licence. All import licences are | there should be a single body to represent the 
issued by the Board of Trade, but other Govern-| industry in order to facilitate communication 
ment departments are responsible for the licensing | between the Ministry and the industry on the pro- 
policy for many commodities. Imports of food-| blems which arise from time to time during the war | 
stuffs are the responsibility of the Ministry of | period, and to enable the industry to increase to 
Food, and some finished products are the concern|the maximum the production of agricultural 
of the Ministry of Supply ; but the Board of Trade| machinery and implements, so as to secure the 
is primarily responsible for imports of tobacco, | success of the food production campaign. Mr. H. 
dyes and dyestuffs, and finished products not| Deck, president of the Agricultural Engineers’ 
classed as munitions of war. The available shipping Association, described the organi-ation of the 
space is divided between these three departments, | committee and the manner in which it will operate 
who work to carefully prepared shipping pro-| through sections covering dierent types of imple- 
grammes and exchange allocations. Apart from a| ments and machines. The secretary of the Agri- 
few cargoes which were diverted to this country in | cultural Engineers’ Association, Mr. H. J. Lloyd, 
1940, when Germany overran Europe to the sea | will act as secretary to the committee at his office 








coast, there have been, for two years, no importa- 


tions of such goods as toys, domestic glassware, | 


pottery, vacuum cleaners, domestic refrigerators, 
leather footwear, printing and textile machinery, 
motor cars, and many other articles of common 
use, not regarded as essential to the conduct of the 
war. 


NATIONAL INSTITUTE INDUSTRIAL 


PsyCHOLOGY. 


THE OF 

The issue of the annual report of the National 
Institute of Industrial Psychology, covering the 
twelve months ended September 30, 1941, marks 


| 


| British Isles and 


at 1, Broad-street-place, London, E.C.2. The for- 
mation of this committee is expected to be of 
| material assistance to the industry at the present 
time, when it has to face production problems of 
| exceptional urgency, arising from the entry of the 
United States into the war, and the extension of 


numbers of tractor ploughs, disc harrows, corn drills, 


artificial-manure distributors, binders, threshing 
machines, potato diggers, milking machines, and 
other farm machinery. The greater part of this 
additional plant has been provided by the British 
agricultural engineering industry, by dint of fore- 
going much of its valuable export trade and by 
making strenuous and successful efforts to increase 
its output ; but the British farmer also owes a great 
deal to the United States Government, who have 
provided large quantities of farm machinery on 
Lease-Lend terms. There are still many farming 
operations which are not yet fully mechanised, how- 
ever—for example, the harvesting of corn, potatoes 
and sugar-beet—and the Ministry of Agriculture 
and Fisheries have set up an Agricultural Machinery 
Development Board, composed of leading farmers, 
manufacturers and engineers, to investigate these 
and similar problems. Special arrangements have 
been made, also, between the Ministry and the Ford 
Motor Company for the distribution of the output 
of Fordson tractors to those farmers and contractors 
whose need is greatest. This new system of dis- 
tribution, in which the Ford Company will be 
guided by recommendations from the County War 
Agricultural Executive Committees, will come into 
operation on February 1. 


SwepisH Ba.i-Bearine INDUSTRY. 


Our attention has recently been drawn to the 
fact that the manufacture of the spherical ball 
bearing commenced in Sweden 35 years ago. The 
bearing was invented by Dr. Sven Wingquist, a 
Swedish engineer, at the beginning of the present 
century, and in order to exploit the invention the 
S.K.F. Company was formed in 1907 under the 
leadership of Dr. Wingquist. The figures for pro- 
duction were at first modest ; in 1907, only 2,200 
bearings were manufactured. In the following 
year, however, the production rose to 45,000 
bearings and, since then, it has grown steadily. In 
1938, it is stated that the S.K.F. Company manu- 
factured some 75 million bearings and that its 
daily production capacity was 250,000 bearings. 
At present between 7,000 and 8,000 different types 
and dimensions of bearings are being produced. 
The headquarters of the parent company are in 
Gothenburg and the concern now s 40 sub- 
sidiary companies overseas, the first of which was 
established in New York in 1909. In addition to 
his invention of the spherical ball bearing and other 
types of bearing for various duties, Dr. Wingquist 
is the originator of a gear-grinding machine and of 
an automatic gearbox for motor cars. He has also. 
shown himself to be a just and equitable employer 
As long ago as 1907, twelve years before the eight- 
hour day was introduced in Sweden, he reduced 
the working week from 57 to 54 hours while main- 
taining wages at their previous level. In 1908, an 
insurance scheme for the employees was intro- 
duced, and, in 1913, more than 20 years before 
holidays with pay became compulsory by law in 
Sweden, the employees were granted four days’ 
holiday with pay. On Dr. Wingquist’s initiative 
the company also established a pensions fund for 
the employees and provided them with holiday 
homes. Moreover, to mark the recent anniversary, 
the Swedish S.K.F. Company has made a donation 
of 500,000 kronor (30,000/.) to its employees for 
various social organisations. 





PostT-WAR RAILWAY PLANNING AND RECONSTRUCTION . 
—An announcement has now been made of the constitu- 





‘hostilities into the Pacific. Both of these new | 
| factors in the general war situation have the effect | 
| of reducing the shipping resources available for the 
| transport of foodstuffs and farm machinery to the 
, in addition, they are likely, to) 
result in the transfer to other forms of munition 
production of many factories in the United States, 








tion of the Commission set up by the British Railways, 
on the advice of Sir Ronald Matthews, to consider the 
post-war problems of planning and reconstruction on 
the railways. Sir Ernest Lemon, vice-president of the 
London Midland and Scottish Railway, has been seconded 
from duty with that company to become chairman of the 
Commission. The appointments since made are those 
of Mr. C. K. Bird, assistant divisional general manager 


the completion of 21 years of the Institute’s work ;|Canada and Australia which have been engaged, | (Southern Area), London and North Eastern Railway ; 
for, although it was not incorporated until Febru- | hitherto, on the manufacture of agricultural plant. | Mr. K. W. C. Grand, assistant general Manager, Great 


ary 11, 1921, office accommodation had been | 
secured and a nucleus staff appointed by Septem- | 
ber, 1920, on the authority of the Organising Com- 


Fortunately, the tractor position in this country has | 
been materially improved since the outbreak of war. 
At June 4, 1939, it has been stated officially, there 


Western Railway ; 
Counties Committee, London Midland and Scottish Rail- 
| Way ; 
London Passenger Transport Board ; 


Mr. F. A. Pope, manager, Northern 


Mr. T. E. Thomas, general manager (operation), 
and Mr. F. J. 


mittee which had been formed in the previous year were 52,000 tractors on farms in the United King-| wymer, assistant (planning) to the general manager, 
by Mr. H. J. Welch and Dr. C. 8S. Myers. Since its dom; now double that number are available, and southern Railway. The secretary of the Commission is 


foundation, for the general purpose of studying the! there has been a corresponding increase in the! Mr. M. G. Smith, of the L.M.S. Railway. 





Dx. 


SMALL ARMS AND THE 
CROWN. 


By Bricapier O. F. G. Hoge, p.ac. 


In the Privy Wardrobe accounts of Ranulf de 
Hatton,* the most complete of which were tendered 
by his executors after his death, appears this sig- 
nificant statement: “ Et prefato Tohannit . . . per 
manos vice comtis Northumberland, j canonem 
grossum vocatum gunnum cum duobus capitibus in 
vno trunco, ij canones paruous vocatos handgunnes, 
j molde de cupro pro pellotis infundendis”’; which 
may be rendered, “ And to the aforesaid John, by 
the hand of Viscount Northumberland, one large 
cannon called a gun with two heads in one trunk, 
three small cannons called hand-guns, one bronze 
mould for casting shot.” 

This issue, executed by writ dated November 7, 
1388, was not only the first reference to small-arms 
in England, but, according to the late Professor 


T. F. Tout,t the earliest mention of that class of | 


weapon in the l'terature of Europe. This routine 
transaction must have passed almost unnoticed at 
the time; nevertheless it blazed the trail which, 
leading to the modern rifle and machine gun, pre- 
saged a holocaust of human lives such as the 
medizval monks and alchemists who dabbled in the 
infant science of artillery could scarcely hav 
envisaged. Such primitive fire-arms, as records 
show, were almost indistinguishable from guns, 
and for accounting purposes may be said to have 
been identical. Both were regarded as cannon, 
the only difference being in their size and con- 
sequent ease of handling. 

Guns, as the foregoing quotation shows, were at 
this period mounted on “trunks,” a species of 
carriage not unlike a low four-legged concave- 
topped table. This type of mounting, fashioned 


either with or without wheels according to the fancy 


of the maker, was made of wood bound with iron, 
and, had a Priced Vocabulary of Stores been in 
vogue in the 14th Century, its cost would have been 
recorded as 18s. 4d. Hand-guns, on the other hand, 
were not so provided ; they were attached to heavy 
iron-bound staffs (baculi grossi et curti ligati cum 
ferro). This baculus was fixed in prolongation of the 
barrel, the fire-arm in action being held under the 
arm of the gunner, while the end of the staff rested 
on the ground. The weapon was discharged by 
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| Old customs die hard and man is ever con- used a simpler design for their purposes. ‘his 
_servative, but in this case, undoubtedly, there was | simplified lock consisted of a piece of roughened 
an additional incentive for the soldier to retain his | steel, set on a short steel arm which could move on 
| time-honoured implements of warfare and to look | a pivot, and a cock in which a flint was substituted 


askance at the wayward weapon which increasing | 
| knowledge had placed in his hand. It is not sur- 
prising, therefore, to find that in 1387, while 53 
trunks were needed for the country’s defences, 
only four baculi, costing 3s. 4d. each, were required 
| for hand-guns. 

| These early fire-arms were, without doubt, manu- 
| factured in England, but sufficient evidence to 
| determine whether they were made in a Govern- 
| ment workshop is not always forthcoming. William 
Woodward of London, John Mollyng of Cornhill, 
| William Byker and Stephen atte Marsh were all 
| cast'ng guns for the King at this date. Of these, 
| William Byker and Stephen atte Marsh were cer- 


| 


described as faber domini regis in turri Londoniarum, 
| while the latter was styled artillator domini regis 
in turri Londoniarum. Presumably, therefore, 
some hand-guns were fashioned by Royal crafts- 
|men. The connection between small-arms and the 
|Crown may thus be said to have commenced 
simultaneously with the birth of the weapon. 
Technique on the Continent, however, was more 
advanced than it was in England, and the superior 


ments effected in small arms between the years 
1400 and 1650. This fact, coupled with increasing 
| demands, led to purchases abroad until the diffi- 
| culties of foreign exchange compelled the importa- 
| tion of these craftsmen into England. Except for 
minor repairs, therefore, which were carried out in 
|the Tower workshops, the Crown had little to do 
| with production during these two and a half cen- 
|turies. The improvements were the match-lock, 
| the wheel-lock, the snaphaunce, the flint-lock, 
and the introduction of the musket and the rifle. 

| Experience with the original hand-gun soon 
| proved that the priming would not remain on a 
| touch-hole situated on the top of the barrel. A vent 
| was therefore made in the side, a priming pan, fitted 
| with a cover, being suitably placed to hold the 
| priming. The match was held in a hinged fork so 
mounted on the stock as to allow it to be brought 
| into contact with the powder in the pan previous 
| to discharge. Such an improved type of hand-gun 
|was in use in this country as early as 1446. A 


applying a piece of match to the touch-hole, posi- | further improvement took place in Italy about 1485. 
tioned on the top of the piece. Later, the gun-| This consisted in fitting a cock to hold the match, 


stock became straight and rested on the top of the | C@pable of being brought down on to the priming 


shoulder; the shorter curved stock, designed to 
rest against the breast, being a subsequent develop- 
ment of the gunsmith’s art. 


Early cannon of every description were exceed- | 


ingly dangerous to handle, particularly to the 
firer, as factors of safety, circumferential strength 


|in the pan by means of a trigger. 

The wheel-lock, a development from the match- 
|lock, was invented at Nuremburg in 1517 and 
brought to England in 1530. It consisted of a 
steel wheel, roughened at the edge, which protruded 
into the priming pan‘; with a strong spring and a 


and windage were alike unknown when Edward of | cock, carrying a piece of iron pyrites, which was 
Windsor sat upon the throne of his fathers, and | fitted over the square end of a spindle. The wheel 
remained a terra incognita for many decades ; hence | and spring were connected by a chain swivel, and 
long years elapsed before the art of artillery made | the cock so mounted that it could be moved back- 
any appreciable strides. With a gun mounted on| wards or forwards at will, a strong spring being 
a carriage, a gunner had some chance of taking | attached to it in order to keep it in place. In order 
local cover in order to avoid the effects of a possible | to fire, the lock was wound up by means of a key 
burst. The foot soldier of Plantagenet times, how- | which fitted the spindle and the cock let down on 
ever, had no such protection ; he had to support his | to the priming pan, the pyrites resting against the 
weapon during the hazardous moment of firing.| wheel. On pressing the trigger the wheel was 
Small wonder, therefore, that the early hand-gun | released and commenced to revolve, and the sparks 
did not spread through the armies of Europe with | emitted by the friction of its rough edge on the 
the rapidity for which its inventors might have | pyrites set fire to the powder in the pan. This lock 
hoped. The cross-bow was still used by English- | frequently missed fire owing to the friable nature of 
men during the reign of Elizabeth, and in 1580) the pyrites, the broken pieces of which choked the 
Montaigne, the essayist, one of the most remarkable |mechanism. It was complicated in construction, 
men of his time, speaking of small-arms, wrote that | difficult to repair, and expensive to purchase. A 
“Except the noise in our ears, to which we will | further objection to its employment was the fact 
henceforth be accustomed, I think that it is an arm that, when the pan was uncovered to allow of winding 


of very little effect, and I hope that we shall one | 


day give up its use.” 


* Ranulf de Hatton, Keeper of the Privy Wardrobe 
from May 9%, 1382 to January16, 1396 (Calendar of Patent 
Rolls, 1381-1385, page 114 and 1391-1396, page 668). 

+ John Derby, chamberlain of the town of Berwick- 
upon-Tweed. He had previously been Clerk of the King’s 
guns from March 1, 1370, to March 30, 1374 (.4rcheeologia, 
voi. 32, pages 386-387). 


up the device before firing, the priming was exposed 
| to the weather. 
be almost insuperable on service, and thus the wheel- 
| lock found little favour in the armies of Europe. 
| Another contrivance, hailing from Germany about 
the beginning of the 17th Century, was the snap- 
haunce. The name, according to some, originated 
from its invention by a set of Dutch marauders, 
designated snaphans or poultry stealers, who, finding 


| the price of the wheel-lock was beyond their means, 





These drawbacks were found to} 


|for the piece of pyrites. The priming pan was 
| provided with a cover ; when the weapon was to be 
fired, this was pushed on one side and the steel arm 
| lowered over the pan. On pressing the trigger, the 
| cock was released and fell with its flint on to the 
steel, forcing it back from the pan. The resulting 
| sparks fired the priming. 

| The latest innovation in the old-time hand-gun 
| was the flint lock, introduced about 1635. It was, 
/no doubt, developed directly from the snaphaun 

| from which it differed only in having the cover of 
| the pan integral with the steel or hammer, which 
| retained its serrated edge till the 18th Century. 
| Flint locks found their way into the British army 


~ | tainly Crown officials, for, in 1388, the former is| about the time of the Restoration and remained 


| supreme until superseded by the percussion musket 
of 1842. 

Apart from methods of ensuring the ignitioa of 
| the charge and consequent discharge of the piece, 
|two other far-reaching modifications originated 
|abroad. These were the musket and the rifle. The 
| Spaniards, during the time of Henry VIII, were 
| induced by the small calibre and the consequent 
‘lack of fire-power of the normal hand-gun, to 


| bility of foreign armourers led to all the improve- | construct heavier weapons throwing a larger ball. 


| These, fired from rests, were the original muskets, 
the name being derived from moschetto—a sparrow 
|hawk. Muskets spread over Europe, but, as they 
| subsequently decreased in size, the rest fell into 
| disuse about the middle of the 17th Century. The 
| rifle, destined to revolutionise ballistics, appeared as 
early as the end of the 15th Century. The invention 
of rifling, which originally consisted of straight 
grooves, has been attributed to Jaspard Koller (or 
Zoller), a gunmaker of Vienna. Its primary objects 
| were to defeat the fouling problems inherent in early 
hand-guns and to ensure that the ball left the barrel 
‘in a path which was in prolongation to the axis. 
About 1520, August Koster (or Kotter), an armourer 
| of Nuremburg, is said to have improved upon the 
lidea by adopting a spiral form of groove, thus 
paving the way for modern gunnery. Rifles origin- 
| ally were used only for amusement, and were not 
employed in warfare till 150 years later. Even then, 
a further century elapsed before British troops began 
to use rifles in the field, when the Royal American 
Regiment, afterwards the 60th Rifles, had 16 rifles 
issued to them in 1758. 

This slight historical sketch tends to reinforce the 
opinion already expressed, that during the 15th, 
16th and part of the 17th Centuries, the relationship 
between small arms and the Crown was of the 
slightest, except in regard to matters of purchase. 
There appears to have been only one exception to 
this lack of interest in the foot-soldiers’ weapon, one 
gleam of Royal concern in the art of hand-gun 
shooting. In 1537, the Honourable Artillery Com- 
pany was first incorporated under the title of The 
Fraternity or Guild of St. George. Sir Christopher 
Morris, at that date Master of the Ordnance, was, 
with Anthony Anthony (afterwards Surveyor of 
Ordnance) and two other gentlemen, made one of 
the four Rulers of the Guild and of the science of 
artillery, or long-bows, cross-bows and hand-guns. 
Henry VIII, by his patent for incorporating the 
H.A.C., dated 25 August, 29 Henry VIII (Anno 
1537), granted license to:—‘Sir Christopher 
Morres, Knt., Mayster of Oure Ordenauncys, 
Anthony Revett and Peter Mewtes, Gentlemen of 
our Privy Chamber, overseers of the Fraternyntye 
or Guilde of Saynt George etc., which Syr Christofer 
Morres, Cornelys Johnson, Anthony Anthony and 
Henry Johnson that they and every one shall be 
Maysters or Rulers of the Scyence of Artyllarie as 


| afore ete.” (To be continued.) 








CONTROL OF MAGNESIUM.—The Minister of Aircraft 
Production has issued the Control of Magnesium (No. 3 
(Scrap) Order, 1941 (S.R. & O. 1941, No. 2135, price 1d.), 
which came into force on January 2. The Order controls, 
| as from that date, the acquisition, treatment, use oF 
consumption of all magnesium scrap or magnesium-alloy 
scrap. All inquiries should be addressed to the Ministry 





¢ “ Fire-arms in England in the 14th Century,” English | that the light of the match betrayed them and that | of aircraft Production. Light Metals Control, Southam: 


> 


Historical Reriew, vol. 26, page 684. 


road, Banbury. 
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| TRAINING CRAFTSMEN FOR THE 
ENGINEERING INDUSTRY.* 


By F. H. Rerp, B.Sc., Wh.Ex. 


wuenadinet RAILING. dale Durtne the past decade, and particularly since the 
\in. Max Joun RaILina, vice-chairman and joint | outbreak of the present war, all branches of the engin- 
managing director of Messrs. The Genera] Electric | eering industry have been concerned with the serious 
Company, Limited, died at his home, “ White- shortage of qualified craftsmen for the industry. It 
knights,” Reading, on January 14. He was born| is universally recognised that something must be done 
in 1868 and received his education in Munich and |? Temedy the present defect and to ensure that a 
the whole of his active life was devoted to the| good flow of trained men shall be available _ the future. 
; . . “i nese / |In 1926, following a paper read by Sir Theodore 
service of the General Electric Company, with whom | yorison, entitled, “How Should an Engineer be 
he had been associated for 50 years. He collaborated | Trained  ” the North-East Coast Institution instituted 
with Lord Hirst in building up the firm to its present | an inquiry on “ Engineering Training for Officer’s 
position. Mr. Railing’s earliest work consisted in the | Rank” and a report was issued in February, 1930 ; 
development of the fittings and illumination depart- | but very little comsideration has been given to the 
ment of the company, but in 1901, he was selected | taming of the rank and file. 7 2 
to take control of the newly-formed engineering | E In 1931, es omy poe the pee seni: Coa 
works of the firm, at Witton, Birmingham, where | Dugald Clerk, KBE. FRS. ‘dee ein te 
he created an organisation for the manufacture o | from several hundred firms, stated that “ Recruitment 
heavy electrical machinery. With the encouragement | to the industry is often unsystematic and it is most 
of Lord Hirst, the factories under his control were | desirable that the industry, as a whole, should formulate 
steadily expanded and numerous other products | the principles of a recruiting policy which would be 
were made in addition to heavy plant. In 1910,| applied to detail according to circumstances. The 
Mr. Railing returned to London as general mana- | object of this policy should be to secure a larger supply 
oe of the company, and, with the continuous |! boys and young men who have continued their 
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; | full-time education beyond the statutory leaving age 
growth of the firm and the establishment gf branches | (14) at junior technical, secondary and other schools, or 
at home and overseas, his duties became increasingly | + yniversities.” ; | 
onerous. New fields of application were entered,| There is a very great need of skilled craftsmen in the 
additional works were acquired, and existing fac-| engineering industry; such men (and women) are | 
tories enlarged, and subsidiary companies were | essential for the success of British industry in the | 
formed until the company’s interests and activities | international markets. The Report on trade schools | 
covered the entire sphere of electrical engineering. | ©" the continent; states that Lape = Soe — 

Mr. Railing became joint managing director in| Which can be — rs — . henge Fh om | 
929, and, four years later, was appointed vice-|Trvations. There is on the conte we 
1929, and, y rag ppo comprehensively be described as a ‘ public interest ’ in 
chairman. He took an active interest in the forma- | the technical training of the workers, such as is not | 
tion, in 1912, of the British Electrical and Allied | found here. It is often said in England that the British 
Manufacturers’ Association. From 1932 until 1935 | workman is the best in the world. This he certainly 
he was chairman of the Council of the Association, | was in many industries and may be still. But there is 
and from 1935 until his death served as a vice-| 0 guarantee that he will remain so unless our system 
president. He was a member of the Board of Trade | °! training craftsmen is kept abreast of the times ; 
Advisory Council from 1935 to 1937, and in the last and it cannot be kept abreast of the times unless public 
: ager Tne ra ety bodies, employers and the workers themselves display 
years of his life devoted his energies to the problems | ,,, intense interest in the matter.” In many conti- 
confronting this country when war was declared. | nenta] districts the trade schools have definitely taken 
Mr. Railing was elected an associate of the Institu- | the place of apprentice training in the works, but these 
tion of Electrical Engineers in 1898 and was trans- | schools are more a part of the industrial organiontion | 
ferred to the class of member in 1907. than of the educational scheme. Most investigators of | 
the continental methods of training refer to the appre- | 
ciation of the educational needs of modern industry, 
the increasing co-operation between the employers and | 
the technical colleges and universities, and the firm 
belief that technical education is an essential aid to 
the solution of industry's varied problems. 

The main source of recruitment to the engineering | 
industry in this country at the present time is the 
elementary school, from which boys may leave at the | 
. ; , . as : age of 14 plus. Under the terms of the Education | 
Ba Os ae — rf or ¢ - Ey ee a, Act, 1936, the school leaving age was to be raised to | 
1941, you pub ishec an article entitlec engineers | 15 4 and September 1, 1939, was the appointed day 
for H.M. Forces,” in the second paragraph of which | for the operation of the Act ; but, owing to the war, | 
the duties of an Engineer Officer, R.N., are stated to the raising of the school leaving age has been post- | 











LETTER TO THE EDITOR. 


ENGINEERS FOR H.M. FORCES. 


To THE Eprror oF ENGINEERING. 


> 
consist of “‘ maintenance work on shore or in mer-| poned temporarily. Boys from junior technical | Physics “ 2 
- | Chemistry 1 


cantile vessels, or the maintenance of naval air- | schools, at ages ranging from 15 + to 16 + (and in 
raft.” This does not set forth the full details of the | Some cases 17+) are eagerly sought by many firms, | 
duties of and qualifications required by Engineer ; a Baga icac: 4 
Officers which were circulated to this Institution and outer the engineering industry sen limited numbers. 

re : : : | Some firms refuse to accept boys over the age of 16 for 
elsewhere by Lord Hankey’s Technical Committee as | apprenticeship, and consequently many excellent lads, | 


follows :— who have received full-time education in junior tech- | 


‘* Engineer Officers in the Fleet.—Candidates must | nical and secondary schools, are lost to the engineering | Gymnasium .. 
| Organised Games 


possess a University degree or be a member of an| industry. eID 
engineering institute of professional standing. The| The old apprenticeship system of from 30 to 60 years | 
age limit is 40 years. |ago has almost completely broken down. In many 
Maintenance Duties Ashore.—Candidates must be | P@rts of the country indentured apprenticeship is/ 

. f wid tical . Pro. | 20n-existent ; young lads are taken into the shops 

ee ee ee poe ee ey during periods of good trade, and discharged during | 
motion depends on age and service. 


and boys from secondary schools at the age of 16 + | Geometrical Drawing | 2 





reduce the amount of time and interest that can be 
given in the factory to the training of the individual 
apprentice. In many cases, as soon as a lad shows 
aptitude in the operation of a particular machine, he 
is kept at that machine and, while becoming an adept 
at that work, he is not being trained as a craftsman 
for the industry. There is too much of the “ hit and 
miss ’’ method in the training of the lad: he may be 
lucky and work with a mechanic who is sufficiently 
interested to give him some hints and spend a little 
time showing him how to do a job; too often he is 
expected to pick it up by watching an operator who 
does the job automatically. 

“The pu of apprenticeship in any industrial 
establishment is to develop a group of journeymen 
mechanics thoroughly skilled in all phases of their 
respective trades. A well administered apprentice- 
ship scheme has the great advantage that through it 
a regular supply of competent and loyal mechanics is 
made available to the company. Over a span of 
years the product of such a system will form a splendid 
nucleus of good mechanics. In times of great activity 
it is relatively easy to increase the working force by 
adding to the group of ex-apprentices men of lesser 
skill trained by more intensive methods than those 
applicable to apprentices.”’* 

Consideration must be given to the pre-apprentice- 
ship education of the prospective recruits to industry. 
Up to the age of 13 + there should be very little 
difference in the curriculum of the various types of 
schools. Recruitment to the industry should come 
from three sources: (i) junior technical schools or 
technical high school, at 16+; (ii) secondary or 
grammar schools or modern schools, at 16 + ; (iii) 
elementary schools, at 15+. The Spens Reportt 
envisages the future education of boys of 11 + in three 
types of secondary school, namely, (i) modern schools, 
which are to be an extension of the existing ‘‘ Central 
Schools”’; (ii) grammar schools, with a curriculum 
similar to that of existing secondary and grammar 
schools ; and (iii) technical high schools, with a curric- 
ulum for pupils of 13 + similar to that of the existing 
junior technica] schools. The Spens Committee also 
states: ‘‘ We hope that Employers and Trade Unions 
will see their way to re-consider the conditions of entry 
into and service in industry, with special reference to 
the age of admission and the period of apprenticeship 
required for boys who have taken a course in a Technical 
High School.” 

' A curriculum for the last three years of a junior 
technical school or technical high school is shown in 
Table I, herewith, and is slightly modified from that 


TABLE I.—Curriculum for the Last Three Years of a 
Junior Technical School. 


Number of hours per week for each subject. 








Norma! Age of Student. 





Subject. 


English 7 3 
History , ; vie 2 
Geography ~.. - | 1 
French or German a 2 
Mathematics a 


* 
tobolo wee 
* 


Engineering Science. . 
Art 


Engineering Drawing and | 
Sketching .. a - 2 

Workshop Materials and | | | 
Processes .. vl | 


Patternmaking - 
Engineering Workshop 





ow 


SO | tetercwe 





* Sone students to take an additional three hours Engineer- 


ing Workshop instead of the foreign language. 


|the periods of slack trade. Formerly, the employer | of the L.C.C. Paddington Junior Technical School ; 


Duty in Mercantile Vessels—Candidates must undertook that the apprentice should be “ properly | the modifications include the addition of a modern 
either possess Board of Trade Certificates or have | taught and fully instructed in the said art or occupation | foreign language, which would be optional during the 


considerable engineering experience. have combin 
Maintenance of Naval Aircraft.—Candidates must | to render this more difficult. The specialisation in in- | 
have recent experience of technical matters con- | 
cerning aircraft or of aircraft design. Maximum | 
age: 40 years, in certain cases 45 years.” 
I should be glad, therefore, if you would cause | 
this more complete information to be published, as 
it affects the recruitment from various circles of | of Engineers and Shipbuilders, Newcastle-on-Tyne, on 
engineers into the Royal Navy. | Friday, January 9, 1942. Abridged. 
Yours faithfully, + Board of Education, Report of Committee on 
J. E. Montcomrey. | “ Education for the Engineering Industry.” London: 


| 


H.M. Stationery Office, 1931. [Price 1s. 3d. net.] | 





|of engine fitter,’ but many factors have combined | last two years at the school. 


The range of the engineering syllabus in operation at 


| dustry, the progress and development of mechanisa-| the Paddington school is wide, but parts of it are 
tion, the keenness of foreign competition, and the | only treated in an elementary manner; the lads 
| consequent necessity to produce goods in the shortest | are trained to think about the materials they use 
| possible time and at the lowest price, have all tended to | and to have some reasonable knowledge of the physi- 
|cal properties of the workshop materials. 
* Paper read before the North-East Coast Institution | been found that boys trained in this manner become 
excellent craftsmen ; many continue the study of this 


It has 





* Society of Naval Architects and Marine Engineers, 


New York, “‘ The Training of Shipyard Personnel.”’ 


t Spens Report (Secondary Education, with special 


The Institution of Mechanical Engineers, t Board of Education, “‘ Trade Schools on the Con-| reference to Grammar Schools and Technical High 


- 
Storey’s-gate, London, S.W.1. 
January 19, 1942. 28.) 


tinent.”” London: H.M. Stationery Office, 1932. [Price | Schools), 1939. London: H.M. Stationery Office. [Price 
3s. 6d. net.) 
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subject in the evening classes and become, at a very | 


early age, shop chargemen, foremen and assistant 
works managers. From their first contact with an 


engineering shop they have been trained to think of | 
of any operation they may | 


the “ how” and “ why” 
have to perform. 

The Committee on Education for the Engineering 
Industry reported on junior technical schools that, 
“We, like all other committees of which we have 
heard, have received almost uniformly favourable 
opinions as to the work of schools of thiskind.” The 
number of junior technical schools in this country is 
far too small, and much greater provision should be 
made for this type of school. 
ing is given in the few junior technical schools of the 
North-East Coast, but, owing to lack of suitable 
workshop and laboratory equipment, they are not 
able to give the same high standard, or even the 
same kind of training as that given in the Midlands 
and in the London area. 

The normal secondary or grammar school boy will 
not have had the advantage of such a training as that 
of the junior technical school, or technical high school 
boy, but his school training will give him many ad- 
vantages over the less favourably placed ex-elemen- 
tary or ex-central school boy. It should, of course, 
be borne in mind that most schoolboys receive a little 
training in a handicraft centre, with possibly a ** metal- 
work shop,” but this cannot be compared with the 
training in the engineering shop of a properly equipped 
technical school. 

The following definition of apprenticeship has been 
approved by the Federal Committee on Apprentice- 
ship and by the United States Office of Education : 
‘** The term * apprentice * shall mean a person at least 16 
years of age who is covered by a written agreement with 
an employer, or with an association of employers or 
employees acting as agent for an employer, and ap- 
proved by the State Apprenticeship Council or other 
established Authority, which apprenticeship agree- 
ment provides for not less than 4,000 hours of reason- 
ably continuous employment for such person, for his 
participation in an approved schedule of works ex- 
perience, and for at least 144 hours per year of related 
supplemental instruction.” 

A two-years’ apprenticeship of fifty weeks per year, 
and forty hours per week, with a properly co-ordinated 
scheme of instruction, and four hours per week for 
thirty-six weeks of related instruction, would be 
accepted under the above definition. The usual period 
of apprenticeship for a craftsman has been reduced 
from seven to five years, and with the present hap- 
hazard methods of “ picking it up” this period of 
five years is pr »bably not too lon but, with a properly 
organised system of training, the period could be con- 
siderably reduced. With a scheme organised on the 
lines adopted in the progressive junior technical 
schools, the period of apprenticeship could be reduced 
to four (or possibly fewer) years. This would also 
the lad to complete his apprenticeship before 


ys 


enable 


being called up for mil.tary service under the 1939 
Act. 
The first three months should be a probationary 


period; if the lad proves satisfactory and wishes to 
continue, his indentures should be signed and the pro- 


bationary period reckoned as part of the apprentice. | 


ship. During this probationary period, he should be 
receiving practical instruction in a properly equipped 
and properly staffed training workshop, preferably 
in a technical college, and not left to pick up hints 
and find his feet by occasionally watching someone 
doing a job.* In this training workshop the lad would 
perform a series of graduated exercises, in which every 
operation would be designed to teach something, and 
would be given under the guidance of a specially chosen 
instructor who should not only be an expert craftsman, 
but one who has the ability to impart his knowledge 
to others. At the same time, his general education 
should be continued by attendance at specially selected 
day classes at the technical college. 

The large firms could arrange for such training in a 
special department of the works, or utilise the local 
technical college, while the smaller firms could send 
their apprentices to the local technical college for this 
special training. During this special course of training 
the lads should gain: (i) some knowledge of the use of 
hand and machine tools; (ii) some knowledge of the 
fundamental principles controlling the operations of 
machine tools; (iii) some knowledge of the physical 
properties of the materials used ; (iv) some skill in the 
ma ipulation of the tools. 

This training under supervision, and under discipline 
and conditions differing in great measure from those 
obtaining in the production shops, without the stress 
and strain of working for output against time, is far 
more effective than any haphazard method. Before 
any work is done in this training shop the instructor 
should give talks to boys on shop discipline, safety- 
first principles, care of clothing, etc., and on the pro- 
cedure to be followed to obtain tools and materials 
from the stores, and their return 


Some very good train- | 
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Boys from the junior technical schools should be 
exempt from this three months’ probation, and the 


three months’ preliminary training. They will already | 


have proved their suitability for the trade and will 
possess some element of skill in the use of hand and 
|machine tools, and also a knowledge of the “ how ” 
jand “why”; they will be able to think quickly, be 
adaptable, and have some knowledge of the operation 
|of the usual machine tools, some knowledge of the 
physical properties of the materials and of the effects 
of heat treatment. In consequence of this training and 
ability, they should also be allowed to count a portion 
(say one-third) of the last two years of their school 
attendance as a part of the shortened apprenticeship 
period ; that is, the apprenticé would be credited with 
eight months of the apprenticeship, immediately 
entry to the works. 


During the remainder of the apprenticeship, the | 


training should be continued under a co-ordinated 


scheme in order that the boy may receive training an 


experience on the varied type of work passing through | 


the shop, and on the various machines and machine 
tools in the factory. In far too many cases, at the 
present time, when a lad proves to be useful on a par- 
ticular operation, he is kept on that job and is con- 
sidered to be (more or less) of great value to the firm : 
he is not being trained as a craftsman, but only as a 
machine minder. j 
marily concerned with producing a stream of skilled 
craftsmen; it should also have a general educational 
and social value, and increase the lad’s possible range of 
occupation and opportunities for promotion, both with 
the firm where he is being trained and elsewhere. 

Close co-operation between the employers and the 
technical colleges throughout the whole period of 
training is essential, in order that works training and 
college training shall be co-ordinated. Too often the 
works training is divorced completely from the tech- 
nical college training, and, conversely, the colleges too 
often neglect to consider the works problems. There 
has been some development in the part-time release of 
apprentices, and it is to be hoped that the 


PORTABLE INSPECTING STAND 
FOR SMALL PARTS. 


THE inspection of large numbers of small machine 
parts for surface and other defects depends largely, 
both for effectiveness and rapidity, on the lighting 
of the work and on any optical device, such as a reading 
lens or a watchmaker's glass, which may be used to 
assist the inspector's vision. Since both these factors 
may be variable, Messrs. Selson Machine Tool Com. 
pany, Limited, Abbey House, London, 8.W.1, h 


ve 





on | 


| 
| 


An apprenticeship scheme is pri-| 


* Fisher | 


Act ” (the Education Act of 1918) will soon be imple- | 


mented in this country—that is, the “ compulsory 


and free attendance of all young persons between the 


ages of fourteen and eighteen " at part-time day classes 
during normal working hours if they are not in full- 
time attendance at schools or colleges. 


An educational scheme based on the following pro- | 


posals would ensure a continuous supply of well- 
trained craftsmen. After elementary education 
the age of 11 +, the boy would attend either: (a) a 
modern school (developed from the central school) ; 
(6) a grammar school (existing secondary-school type) ; 
or (c) a technical high school. The last-mentioned 


engineering industry. In addition to the special 
practical instruction previously outlined, every ap- 
prentice should attend classes at the technical college 
for one day (of 6} or 7 hours) a week for 44 weeks in 
each year, and on one evening (of 2} hours) per week for 
33 weeks each year, with additional optional! attendance 
on a second evening for other subjects (possibly social 
or recreational) in which he may be interested. There 
should be no loss of wages for the time spent at college 
classes. The curriculum of this part-time day and 
evening course would be as shown in the accompanying 


Table IT. 


TABLE II.—Curriculum for Part-Time Course. 


Hours per Subject 


Subject 


ist Year 2nd Year. | 3rd Year. 


Practical Mathematics 
Engineering Drawing 
Engineering Science 
Engineering Materials 
Processes 1 
Electrical Engineering 1 
Applied Mechanics 
Heat Engines 


rotons 
torcese 


and 


On the satisfactory completion of the three years 


course, he should be eligible for the award of an Ordin- | 


ary National Certificate in Engineering (Mechanical, 
Electrical, and with endorsements in Production 
Engineering). Advanced courses will then enable the 
apprentice to specialise in any branch of engineering 
Facilities should be available for the transfer of selected 
apprentices to full-time day courses in preparation for 
Higher National Diplomas, college diplomas or uni- 
versity degrees in engineering, with release from the 
workshops; and sufficient scholarships and main- 
tenance grants should be available in order that any 
apprentice, capable of deriving benefit from the ad- 
vanced course, should not be prevented from doing so 
because of financial barriers 


| 


to |} 


| 


should provide the main stream of entrants to the | 


| be passed rapidly under the lens. 


developed the portable inspecting stand shown in the 
accompanying figure, which has been given the trate 
name of * Selson Spectifier."” The light is provided hy 
a 40-watt lamp at a fixed distance for the surface on 
which the object under examination rests, while 
magnification is provided by a non-focusing lens also at 
a fixed distance and suitable for dealing with work up 


1¢€ 


1] to 3 in. in diameter. 





The arrangement of these two elements and also 
the method of presentation of the work will be clea: 
from the illustration. The hood in which the lens is 
mounted prevents any light from reaching the inspe 
tor’s eyes directly and deflects the light on to the work 
It is attached to the base and back of the instrument in 
such a way that a gap is provided enabling the work to 
The lens is of large 
diameter and is stated to give almost instant focus on 
both large and small fields and flat and curved sur 
faces. Both eyes may be used and critical inspection 
can be made from any angle and at casual distances 


| from the lens, the eyes, therefore, being largely relieved 


| from strain. 


| hole in 


It will be noticed that the surface on 
which the work rests is black. This is primarily to 
reduce glare, but, im practice, it also tends to mak: 
profiles more distinct. When the work has a vertical 
it, however, the interior of the hole not 
sufficiently illuminated and the work is placed on the 
white surface. The equipment includes a cable and 
plug for standard lighting circuits. 


is 








SpectaL Notice: Goops For Export.—The fact 
that goods made of raw materials in short supply, owing 
to war conditions, are advertised in ENGINEERING should 
not be taken as an indication that they are necessaril) 
available for export. 


LECTURES ON X-Ray TECHNIQUE.—A course of three 
Cantor Lectures on ““ X-Ray Technique in the Industrial 
Laboratory " will be delivered by Mr. H. P. Rooksby 
B.Se., F.Inst.P., of the Research Laboratories of th« 
General Electric Company, at 1.45 p.m., Mondays, 
March 16, 23 and 30, at the Royal Society of Arts, John 
Adam-street, London, W.C.2. 


ILLUMINATING RAILWAY STATION NAMES.—Experi- 
ments are in progress on the London and North Easter: 
Railway with a system of station-name illumination 
which can be in use at all times, even during air raids 
Small black nameboards, bearing the station name in 
white letters, 24 in. or 3 in. high, are illuminated by an 
electric lamp contained in a slotted metal box, supported 
by a wall bracket. The slot is designed so that the 
spread of the beam does not exceed 3} in. by 22 in 
(the maximum length of the lettering), and the light 
intensity is within the limits allowed for A.R.P. shelter 
signs. The system is being tried at Finsbury Park 
Peterborough, Stratford and Ipswich, and, if successful 
will be extended to about 200 other L.N.E.R. stations in 
England and Scotland 
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LABOUR NOTES. . canaten ie question of the composition of the | CAN LOCOMOTIVE HAMMER- 
| Man Power Boards, the writer of the editori i 

Durtne December, the home-branch membership of | the Journal says: “ We ore Pages sdbypr ge, BLOW BE ABOLISHED ?* 
the Amalgamated Engineering Union increased from | struggle for freedom that many of our cherished| By Sim Harotp Nugent Coram, B.A., M.Inst.C.E., 
545,670 to 549,672 and the Colonial-branch membership | liberties must of necessity be suspended, but in most and Mayor Joun Doveras Watson, R.E., 
from 54,753 to 55,870. The total membership of the | of the war emergency measures that have been adopted, B.Sc.(Eng.), Assoc.M.Inst.C.E. 
organisation is now, therefore, 605,542. The number | and in connection with which tribunals have been set| Ar the outset it is advisable to reiterate exactly what 
of members in receipt of sick benefit decreased from | up, direct representations of labour and employers | “ hammer-blow ” is, in order to define the terms used 
5,150 to 4,891 and the number of superannuated | have been an integral part. With regard to Man Power |in this paper, which deals with outside-cylinder loco- 
members from 13,316 to 13,278. The number in receipt | Boards, this sound principle is strikingly absent and, | motives only. On page 78 is a diagrammatic represen- 
of donation benefit decreased from 124 to 122, and the | as far as at present can be observed, these Boards will | tation of one side of a six-coupled locomotive. Attached 
total number of unemployed members from 1,172 to | consist of a Labour Supply Officer, a Military Recruit- | to the wheels are crankpins, connecting rods, and coup- 
1,163. is ing Officer, a Deferment Officer, a Woman Power | ling rods rotating at anything up to seven revolutions 
Officer and a Chairman. There is no need to inquire | per second, and developing considerable centrifugal 
too closely as to who is the nominating authority for | forces, which at one point tend to lift the wheels off 


Mr. A. Maloney has been re-elected member of the | 


executive council of the Amalgamated Engineering | the above personnel as it appears quite obvious.”’ the rails, and at another point exert severe downward 
Union for Division No. 1, and Mr. J. R. Scott has been | naititiliate | pressures on the rails. The first object in balancing a 
elected representative of Division No. 7. Messrs. R. | locomotive is to eliminate these effects by introducing 


“From the very circumscribed nature of their | 


’ 


counterweights in the wheels diametrically oppos‘te to 
the crankpins. For the purpose of this paper, the 
counterweights are represented by their equivalent 
masses at crankpin radius, and the masses required 
for this first step in balancing, called “‘ balancing the 
rotating masses,” are shown in the diagram as black 
areas marked R,, R,, R;. The rotating masses ought 
to be completely balanced, and are generally believed 
to be, but very often are not. 

In the diagram, m represents the mass of the piston, 


\rmstrong and W. H. Hutchinson have been re-elected 


National Organisers composition,” the editorial note continues, “‘ we are 


| entitled to express some doubt as to the fitness of the | 
| Boards to arrive at impartial decisions against which | 
there is no appeal. As these Boards will presumably 
be Government employees can we hold any open view 
than that ‘ those who pay the piper will call the tune ’ ? 
Further, what guarantee exists that such a body can 
possibly have a first-hand knowledge on the practical 
side of an industry such as ours and be competent to 
adjudicate on all claims for deferment placed before 
| it by either an employer or employee.” 


Mr. Tanner, the president of the Amalgamated 
Engineering Union, states in the January issue of the 
organisation’s Journal that at the request of the union 
an informal discussion was held with the Eng:neering 
ind Allied Employers National Federation on Decem- 
ber 19 to consider what steps should be taken to 
increase and improve production of war materials 
generally. ‘* The responsibility of the two sides,” Mr. piston rod, crosshead, and part of the connecting rod. 
Tanner said, “* was emphasised in this vital matter and | This mass oscillates rapidly forwards and backwards, 
also the need for consultations between the manage- — and its acceleration and deceleration produce oscillating 
ments and the workpeople. All aspects of the question Unqualified support of the movement to secure a | reactions tending to make the locomotive proceed in 
were reviewed and a useful discussion took place. The | return of women operatives to the cotton industry is jerks. As there is another similar mass on the other 
Federation representatives expressed their agreement | expressed in the latest quarterly report of the Cardroom | side of the locomotive, oscillating out of phase with the 
in principle with the union’s attitude, and it was | Workers’ Amalgamation. It is pointed out that the | one on the near side, an oscillating couple is set up 
understood that the Federation will consider the | spinning industry has now had a full quarter's experi- | about a vertical axis, tending to make the locomotive 
proposals put forward and that further discussions will| ence of the operation of the Essential Work Order “ nose,”’ or strike first one rail and then the other. 
then take place.” : |}and has satisfactorily adjusted itself to the new con- | This is objectionable, and in extreme cases might be 

ditions. The spinning section, however, is not able dangerous. The ideal way to counter it would be to 
to fulfil its huge programme. There is an actual provide equal oscillating masses in opposite phase, but 
shortage of about 10,000 workpeople in the mills now , this is difficult, although not impossible. 
running, and at least half of that number must come The method adopted is to increase the masses R,, 
| back if the minimum production requirements are to R,, and R, by certain amounts, shown diagrammati- 
be met. Last year the Amalgamation lost 7,419, cally as white areas surround'ng them, and labelled 
members under the concentration scheme. |O,, O,, and O,. These are called “ overbalances ” as 
-_——- they are over and above the masses R,, R,, and R, 

It is intimated that the Army requires boys for, required to balance the rotating masses. If m is 
training in the trades of armourers, artificers R.A. | 1,000 lb., and O,, O,, and O, together are 400 Ib., 
after four months, from the date of leaving employment blacksmiths, bricklayer-masons, carpenters, elec- there is said to be an overbalance of 400 lb., or a 
either at sea or on shore until he produces proof of at | ‘clans, fitters (motor vehicle), fitters (general), in- 40-per cent. overbalance. These masses O,, O,, and 
least three months further service as an engineer at sea | StTument mechanics, operators (wireless and line) O, set up centrifugal forces, the horizontal components 
or in a mechanical engineering works on shore. An radio mechanics, sheet-metal workers, turners and of which are equivalent to masses osc’ llating in opposite 
exception, however, may be made, if the candidate can | Wireless mechanics. Candidates, who must be between phase to m. Unfortunately, these centrifugal forces 
produce a medical certificate showing that since leaving | 14 and 154 years on April 7, will be required to pass an have vertical components also, which re‘ntroduce the 
his employment he has been incapacitated from work educational examination to be held on February 24. troubles removed by the balancing of the rotating 
by ilimess. Applications to sit at the examinations must reach | masses, tend‘ng to lift the wheel off the rail at one time 

. recruiting officers not later than February 7. and to increase the pressure on the rail at another time. 

‘stile It is this increase of pressure which is called ‘‘ hammer- 
blow.” It increases the stresses in rails and bridges 

and is in every way objectionable. Evidence is here 


While the war lasts, Mr. Tanner says in another note, | 
it is important that the time occupied solely in prepar- 
ing for Ministry of War Transport Examinations should 
be as short as possible. The Ministry have decided 
therefore, that during the continuance of the war no 
candidate for a certificate of competency as engineer 
may present himself for examination in (1) Part A after 
three months, (2) Part B after two months, and | 
(3) Parts A and B at the same or separate examinations 


The text of the agreement between the Amalgamated 
Engineering Union and the Ministry of Supply, on the In addition to technical training, each apprentice 
subject of the extended employment of women in| will be housed, fed and clothed free, and his general submitted in support of the contention that in modern 
Ministry of Supply industrial establishments, is repro- | education will be continued to a standard approaching Saentaatiente Fram. ar achooe is wamecessary 
duced in the January Journal. It is agreed that women | that of a general schools certificate. During apprentice- | Preliminar Investigations.—Evidence has been 
may be employed on certain work which has hitherto | ship he will receive pay varying from 11d. to ls. 7d. a | Peewee, eat atten which started in 1926 
formed part of a skilled mechanic’s job subject to the | day for each day of the year. During holidays he after the Indien Beldee p, ee od too shadvlnn 
following conditions: (1) An agreed record shall be | will receive a subsistence allowance and free travel. American ex moana on stresses in reilwa aa 
kept of all jobs on which women are substituted for —_—— | The eaten am ent omeaiinenin pater oa - 
men under the agreement. (2) Such employment will Speaking at a luncheon of the Master Builders ' peal ga val ee os obout the balenaen at yee mag 
be temporary for the duration of the war. (3) The} Association in London last week, Mr. George Hicks, hessenations endl tn cell efeeta on the ae 4 of basemen 
provisions of the agreement will not affect the employ- | Parliamentary Secretary to the Ministry of Works and blow. The first step was to determine the values of 
ment of women (a) on work om = by | Buildings, said that in the past, tra‘ning in manage- | R end O in pal benanediens Some surprising 
women in Ministry of Supply establishments, (6) on | ment had not received the attention which the building | oo aa oer am 
work not bihestn gece by women in Ministry of | industry deserved. There was still enormous Senter results were obtained. With metre-gauge locomotives, 
etal . ety Be pata hen od : - : il? : ’ | it was found that the overbalance ranged from +51 per 
Supply establishments provided such work is commonly | to make up, in the standard of organisation applicable to | . On all r cent. In other words. in man 
performed by women in other Government establish- | modern bu'lding, in order to get speed of production. | "wanna SE Ab yd ate. O i atl rt but aie 
ments or in the outside engineering industry, or (c) on| There must be wider recognition of the higher salary | R..R and R together were not sufficient e. balance 
suitable work hitherto performed by boys and youths | scale and also bigger site staff. The Army had taken the siete odin 
under 21 years of age. the cream of the industry’s man-power and it was now| ‘The aan Samm -—3S sor cmt.. wes fend ie 

| left with a labour force of under eighteens and over | fast-running an passenger ange of the Mates 

Clause wrovides that displacement of skilled men | forties. And there were other disabilities. The pro- | . . Si Lh: oe 
by mote | will only aie place to enable such | blem was not only one calling for extremely aa | and. Southern Mehratts Railway, which hed given - 
: : . - A eminently satisfactory service for many years. No one, 
_ to be employed on other work and will be reached | management but also one calling for considerable ‘drivers, foremen, or those responsible for upkeep, 
y agreement with the union representatives ; failing | inventiveness calculated to improve output. This | had any complaints to make aga‘nst them. These 
agreement locally the matter in dispute is to be referred was the time to get ready to meet post-war needs. | discoveries gave rise to the contention that over- 
for consideration to the executive bodies. =i balance was either entirely unnecessary, or at least 

Under an executive order issued by President | could be much smaller than was generally considered 
| Roosevelt a National War Labour Board has been/| necessary. Standard locomotives were then being 

In clause (5) the rates of wages of women workers | set up in the Un‘ted States to take the place of the | designed, and have since been put into service, with 
employed under the agreement are fixed as follows: | Defence Mediation Board and to ensure that “ there | overbalance of 66 per cent. Almost more startling 
a) In any cases in which women carry out the entire | shall be no interruption of any work that contributes | was the discovery that in every one of the large number 
job of a mechanic without special assistance, guidance | to the effective prosecution of the war.”” The new body of locomotives examined, the counterweight on the 
or supervision, the rate will be the standard basic rate | has been invested with broad powers to deal with all} main driving wheels, R, + 0O,, was inadequate to 
and bonus applicable to skilled mechanics of the grade | kinds of labour disputes, including demands by trade balance the rotating masses on that wheel. The result 
concerned. (6) Where women carry out such work | unions for the closed shop. The procedure, as defined | was a heavy hammer-blow under the crankpin; 
either with special assistance, guidance or supervision in the order is as follows: (1) Direct negotiations | usually hammer-blow is on the opposite side of the 
or (c) where work which once formed part of mechanics’ | between employers and employees. (2) Conciliation | wheel. 
duties has been split away from the rest, the rate will! efforts by the Department of Labour’s permanent | 
he from 75 per cent. to 85 per cent. of the men’s basic staff. (3) Consideration by the new Board after a * Paper presented at a joint meeting of the Institution 
rate and bonus according to the degree in which the certificate allowing this to be done has been given | of Civil Engineers and the Institution of Mechanical 
women show themselves able to do the men’s job. by the Secretary for Labour or on the direct inter- | Engineers, held in London, on Tuesday, December 16, 
vithout special assistance, guidance or supervision, vention of the Board itself. 1941. Abridged. 
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Actually, the —15-per cent. case was not the fault 
of the designers or manufacturers. At some date after 
delivery, the method of attaching the tyres had been 
altered, and in the process the outermost and most 
effective part of the counterweight had been machined 
off, without consideration of the consequences. The 
only complaint against these locomotives was that they 
tended to wear their main driving-wheel tyres unduly 
on the crankpin side. The investigation indicated 
that, owing to the failure to balance the rotating 
masses, there was a heavy pressure between tyre and 
rail under the crankpin, reinforced by the vertical 
component of the steam thrust in the connecting-rod. 

Similar investigations on broad-gauge locomotives | 
revealed overbalances ranging from 80 per cent. to| 
13 per cent., but, at that time, no negative over- | 
balances. Failure to balance the rotating masses on the 
main driving-wheels was, however, found in many 
cases. Incidentally, the failure to balance rotating 
masses on main driving-wheels was almost universal | 
in American locomotives, with extremely evil results. | 
The reason was that with the enormous increase in | 
locomotive weights, the values of m had increased | 
greatly; but the wheels had remained at about the | 
same diameter and incapable of accommodating the | 
counterweights required. 

A parallel investigation on the South Indian Railway | 
showed similar results. In one 4-6-0 type passenger | 
locomotive, in no wheel were the rotating masses | 
balanced, and there was a total underbalance of not | 
less than 50 per cent. In other words, far from the 
reciprocating masses being partly balanced, their | 
weight of 403 lb. was virtually increased to 600 Ib. ; 
but there was no evil results. Admittedly, speeds did | 
not normally exceed 40 m.p.h. Again, in not one of 
the three types examined were the rotating masses 
on the main driving-wheel balanced. These results| 
were published in 1928. 

In 1928, one of the authors, in discussing his results | 
with a member of the British Bridge Stress Committee, | 
contended that overbalance was unnecessary in most | 
cases, if not in all. He learned then that the British | 
Bridge Stress Committee had discovered a similar, but 
worse, state of affairs in British locomotives. The | 
“ overbalance ” ranged from +86 per cent. to —19 per | 
cent., and in many cases the hammer-blow of a single | 
wheel exceeded the hammer-blow of the whole loco- | 
motive. These results were entirely unsuspected and | 
revealed an almost unbelievable state of chaos, but | 
the inference was that if there was any virtue in over- | 
balance, the British companies would surely have agreed | 
upon approximately the same value on all railways. | 

In 1930, one of the authors published a paper giving | 
some of the facts discovered up to that time. The} 
argument was, that if U denoted the unbalanced pro- | 
portion of the reciprocating parts R, M denoted the | 
mass of the engine without tender, and L denoted its | 
length, the effect of the unbalanced proportion of R 





| motive was taken into shops for examination ; it was 
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gauge locomotives with no reciprocating parts balanced 
In June, 1935, the chief mechanical engineer of the 
railway reported that ‘“‘ W ” class engine No. 776, which 
had been rebalanced for 20 per cent. reciprocating 
parts, had run 40,000 miles, and that wear on axle- 
boxes and side-rod bushes was perfectly normal. 
**W ” class engine No. 773, which had been rebalanced 
with no reciprocating parts balanced, had been running 
for four months and was reported to ride perfectly 
satisfactorily. This type of locomotive came to be 
known as the “ RO” type; and in this paper “* RO” 
indicates an engine with no reciprocating parts balanced. 
By that time sufficient data were at hand to enable 
the chief mechanical engineer to conclude that there 
was no apparent reason why the proportion of recipro- 
eating parts balanced should not be reduced to a 
maximum of 20 per cent. There were also indications 
that it might be possible to cut out all the reciprocat- 
ing balance, and he was prepared to continue the experi- 
ments on these lines, particularly in the case of the 
metre-gauge engines, in which the existing state of 
balance was in many cases very unsatisfactory. 
Comparative Locomotive Trials.—In September, 1935. 
the junior author took part in a trial of an “ XB” 
class locomotive. The first run was made with the 
engine unmodified, and the second run, on the same 
day, with the engine fitted with temporary counter- 
balance weights calculated to reduce the amount of the 
reciprocating parts balanced to zero. Hallade track- 
records were made during both runs. Speeds of 76 
m.p.h. and 79 m.p.h. were attained on the two runs. 
Unfortunately the engine selected for these tests had 
run 50,000 miles since the last heavy repair, and the 
side-rods, big-ends, and little-ends were knocking badly. 
In the first trial, a pronounced side sway of the tender 
was observed. In the second trial, the fore-and-aft 
forces made themselves felt alarmingly, but there was 
no oscillation; the side sway of the tender was less 


noticeable. At the conclusion of the trials the loco- 
m 
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found that the wedges required adjustment, while 
the big-end and small-end brasses, and also the side-rod 
bushes, needed attention. 

To some extent this trial was a set-back to the con- 





tention that it was unnecessary to balance reciprocat- | 
ing parts; but the junior author considered that too | 
many extraneous factors had affected the issue for 


any definite conclusion to be drawn. The knock was | 
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recorded for the normally-balanced locomotives. [n 
other respects, the diagrams for a pair of locomotives 
that had covered approximately equal mileages since 
overhaul, showed little divergence. Shortly after the 
trial run in September, 1935, “ XB” locomotive 
No. 202, which had been rebalanced for no reciprocating 
parts, had completed 55,000 miles on ordinary passenger 
train service, and came into the shops for light repairs 
The riding of this locomotive was reported to differ jn 
no noticeable manner from other * XBs” with ortho. 
dox balancing, and no defects had developed. The 
chief mechanical engineer reported that, as regari!s 
the condition of the side-rod bushes and draw-gear. 
there was no difference in the wear beyond those 
variations met with in ordinary practice, and that, if 
anything, the condition of the axleboxes of * XB 
No. 2062 was slightly better than was normally found 
As a result of this report, it was decided to rebalance: 
six more “ XB” engines and six more “ W”’ class 
engines, eliminating all overbalance. 

A common criticism of the policy of balancing loc: 
motives without overbalance is that the wear in th« 
horn-cheeks and axleboxes will be excessive. With 
regard to this aspect of the problem, a series of dia 
grams has been made to show the effect of over. 
balance on the forces at horn-cheeks, on the rail, and 
on torque. An indicator-diagram of an “XB 
locomotive taken at a speed of 70 m.p.h. with 15 per 
cent. cut-off was used. From this the steam-pressure 
on the piston was deduced for the out- and in-strokes, 
and this was reproduced as a curve in the force-diagram 
The reciprocating forces for an ordinary engine and 
an * RO” engine were computed and plotted on the 
diagram. The resultant of these forces at the crank- 
pin is resolvable into a horizontal force which must be 
resisted by the axleboxes and horn-cheeks and a vertical 
force which, added to the static wheel-load, constitutes 
the dynamic vertical force on the rails, and the torque 
causing the driving-wheels to rotate. These forces 
and the torque were computed and plotted for both 
* RO” and ordinary engines. It is noticeable that the 
horizontal force on the horn-cheeks, instead of being 
excessive, is actually smaller and more even for an 
“RO” engine than for an ordinary engine. The 
vertical force on the raits for an “ RO” engine is 
practically constant, the slight divergence from the 
straight line being due to steam effect. The torque 
for an ** RO” engine is considerably less variable than 
for the ordinary type. These curves and the actual 
experience with “* RO” engines, should, in the authors’ 
opinion, dispose finally of the contention that without 
overbalance there is bound to be excessive wear. 

Meanwhile, on the metre-gauge section of the Madras 
and Southern Mahratta Railway, considerable progress 
had been made in rebalancing locomotives. In 1936, a 
large number of different types were rebalanced for 
no reciprocating parts. These included the “ M,” 
“ P.’ ~ G,” and“ YC” classes. In both the ** P”’ and 


in causing oscillating variations in drawbar pull was/ very pronounced during the second run at 79 m.p.h.| + G” classes it was found that the driving wheel was 


proportional to U R/M, and the effect tending to 
produce “nosing” was roughly proportional to 
U R/M L? in locomotives of similar type and gauge. | 
In both cases the effect was proportional to U R/M. | 
It was shown that as the weight of locomotives increased, | 
the ratio R/M decreased rapidly and steadily. This | 
being so, U could be increased without the effects | 
being any worse than they had been in the past. Yet | 
the fact was that, owing largely to the state of affairs | 
revealed by the British Bridge Stress Committee, 
designers were paying more attention to balancing 
and U was decreasing instead of increasing. Moreover, 
they ignored American practice which, for many years, 
had been to leave unbalanced reciprocating masses 
equal to 0-25 per cent. of the mass of the locomotive ; | 
which in practice gave effect to the argument advanced 
above. 

Reduction of Overbalance.—By 1930, a large number | 
of new standard locomotives were in use in India with | 
66% per cent. of the reciprocating masses balanced. 
Permission was obtained to fit temporary weights on 
the crankpin side of the wheel, sufficient to cut down | 
the overbalance to 33 per cent., on three of the major | 
railways in India. The object of the experiment was 
not divulged, but drivers and maintainers were asked | 
to report in due course whether any difference was 


with no reciprocating parts balanced. The running | 
was, however, steady and the transverse oscillations 
measured from the Hallade record bore no relation 
to the period of the oscillating forces, which was ap- | 
proximately 4 second. Fortunately, at a later stage it 
was found possible to repeat this trial with a large 
number of ““ XB” class locomotives, including five of 
the “ XB/RO” class. Tests were also made with | 
“ YC” class metre-gauge locomotives. 

In 1938, the Bhita disaster on the East India Rail- 
way focused attention on the * XB” type of engine, 
and the Madras and Southern Mahratta Railway, 
which owned many engines of this type, deputed a 
locomotive officer to make special trials on all ** XB” 
engines available. Of the 21 engines tested, five were 
“RO” engines. Later, the authors examined the 
records to see if data were available for comparing | 
ordinary and * RO” engines. The difficulty was that 
the *“ RO” engines had all been overhauled recently, 
while many of the others had done large mileages 
since the last overhaul. Five, however, were selected | 
which had run as nearly as possible the same mileage | 
as the “ RO” engines, and for comparison * RO” | 
and “non-RO” engines were grouped in pairs of 
approximately equal mileages. 

The authors have come to the conclusion that there | 


underbalanced. 


(To be continued.) 





REPAIRS TO WAR PRODUCTION 
FACTORIES. 


Ix connection with the new regulations for the con 
trol of civil building, which came into force on Janu 
ary 1, 1942, special arrangements have been made for 
the work of repair after enemy action, including first 
aid repairs, to war-production factories. These are 
as follows: the Emergency Service Organisation, 
who act for the Ministry of Aircraft Production, the 
Admiralty and Ministry of Supply, have received 
delegated powers to grant licences on behalf of the 
Ministry of Works and Buildings for the repair and 
reconstruction of war factories. Licences will be 
issued, and assistance in obtaining building materials 
will be given, by the chairman of the Local Recon- 
struction Panel for the district, whose address can be 
obtained from the Local Authority, or from the Emer- 
gency Services Organisation. This Organisation will 
also deal with damage to war factories arising from 
civil fire, explosion or accident, in the same manner as 
if caused by enemy action. The Emergency Services 


noticed in the running or maintenance of the loco-| was little to choose between the two engines of each | Organisation is a department of the Ministry of Air- 


motives. 
were entirely negative—except that one driver main- | 
tained that his locomotive “ started, ran, and stopped | 
better.” As a result of the experiment, the decision 
was taken to cut down the overbalance to 33} per | 
cent. in these and future locomotives of the same 
type. This was a step in the right direction, but there 
was plenty of evidence to suggest that the overbalance 
might be cut out altogether. 





Meanwhile, on the Madras and Southern Mahratta| no “ RO” engine had done more than 69,000 miles ' subject to the issue of licences. 
Railway experimental work had been proceeding | 
cautiously. 
metre-gauge passenger) locomotives were rebalanced 
taking into account 20 per cent. of the reciprocating 
parts. 





Trials were also made with “* W ™ class broad- 


to their state of balance. It should be noted that in| 
none of the runs selected was the running so rough as | 
to result in any comment from the officer on special 
duty who accompanied the trials. In the course of | 
21 runs, three cases of severe oscillation did occur, | 
but in no case was an “ RO” engine involved. It| 
may be added, however, that those three engines had | 


| done between 80,000 miles and 110,000 miles, while 


since the last heavy repair. In April, 1939,.a further 
motives, three of which were of the “RO” type. In| 
this series of tests the sideways oscillation in the case | 
of the * RO” locomotives was distinctly less than that ' 





The reports, which came in for some years, | pair, and what little there was cannot be attributed | craft Production, which provides a common service 


for the three Supply Ministries. 








South WALES STEEL-SHEET TRADE.—The current 
market report of the Incorporated Swansea Exchange 
states that the tin-plate. market is displaying activity. 
The demand from both home and overseas consumers is 
good and a fair amount of business has been done, 
To meet the situation, 
the allocation of steel for the first quarter of the present 


In May, 1932, two “YC” class (heavy series of tests was made on “ YC” metre-gauge loco-| year has been increased and this will make the steel- 


works still busier. Galvanised and other steel sheets 
are in demand, but some works can now accept further 
orders. There is an active market for iron and steel scrap 
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BRANCHED RIDGE STRUCTURE. 


Fie. 4. 


THE LONGITUDINAL RIDGED 
STRUCTURE IN THE TIN COATING 
OF TIN-PLATE.* 


By B. CHaLmers, D.Sc., and W. E. Hoare. B.S« 


[X a previous publication, one of the authorst 
lescribed a structure in the coating of tin-plate con- 
sting of a series of straight or branched ridges lying 
ipproximately parallel to the direction of tinning. 
Some preliminary observations were recorded by 
Macnaughtan in a paper read before the Congrés 
le Chimie Industrielle, at Nancy. 1938. These periodic 
iriations of the thickness of the tin coating affect 

the number of pores present, and their existence is 
thus of practical importance. Observations of the 
tinning process and examination of finished tin-plate 
how that: (a) The ridges arise from runnels of tin 
which are established at the top pair of rolls in the 
grease pot and persist in similar positions on the sheet 
ind on the rolls during the passage of the sheet ; 

4) with thicker coatings the ridges are more widely 
spaced ; those, for example, on a plate carrying 14 Ib. 
per basis box may be over } in. apart, whereas the 
spacing is about 0-1 in. on an ordinary coke plate ; 

provided the coating thickness is reasonably con- 

stant. imcreased speed reduces the spacing of the 
ridges ; (d) the spacing increases as the temperature of 
tinning is raised; (e) with thin coatings the ridges 
have a greater tendency to form branches 
grease lines, when present, are f almost exactly 

‘incident with the ridges. 

The unevenness of the tin coating is found quantita- 
ively by examination of the variation of coating 
thickness across the sheet at right angles to the direc- 

n of tinning by the magnetic method.t The added 
thickness of tin in the ridge appears to be relatively 
ndependent of the mean coating thickness, as is seen 
lable I. 
£ rperime ntal Work with Red Lead Paste and Petroleum 
Jelly.—It was found that a similar ridge structure 
irises when other liquids are spread on solid surfaces 
by means of rollers; this made it possible to examine 
the phenomenon using substances fluid at room tem- 
perature, and, for convenience, on the surfaces of two 
rollers running idle. The first experiments were carried 
ut with a paste of linseed oil and red lead, but later 
rdinary yellow petroleum jelly was preferred. Two 
machines were used ; the first a small tinning machine 


* Communication from the Tin Research Institute, 
Presented to the Iron and Steel Institute for written 
discussion. Abridged. 

* See ENGINEERING, vol. 144, page 700 (1937). 


+ See Jl. Sci. Instruments, vol. 14, page 248 (19 37). 
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of usual design with the steel rollers approximately |the line of closest approach. The structure also 
14-in. body length by 3 in. in diameter, driven by | appears when two plane surfaces inc‘ined to each other 
pinions. The second machine, built specially for the | at a small angle contain a liquid meniscus near the 
investigation, consisted essentially of two steel rollers, | iine of intersection of the two planes, and the angle 
5 in. in body length by 4 in. in diameter, highly polished | between the planes is increased. The common feature 
and chromium-plated. The rolls were driven by means | in these two variations of the process is the tendency 
of a central worm engaging with worm-wheels on each | to produce a negative pressure or triple tensile stress 
roller neck, variable speed being provided by cone | in the liquid. This negative pressure causes a pressure 
pulleys. The distance between the rollers could be | difference between the liquid and the air which is in 
set at any fixed maximum by sliding bearings actuated | contact with it. The movement of liquid resulting 
by graduated fine-pitch screws. from this pressure difference, as will be shown, is 
The most obvious characteristic of the ridged struc- | responsible for the ridged structure. The following 
ture is the spacing of the ridges, and a series of experi- | explanation of the origin and persistence of the ridged 
ments was carried out to ascertain the effect on the | structure is proposed. 
Consider the forces acting on the surface of the liquid 
TABLE I. at a region where a slight irregularity of shape exists 
0 -0000606 in. thickness corresponds to 1 Ib. per basis|in the meniscus between two plane surfaces. The 
box. central section of the meniscus is represented in Fig. 6. 
When a negative pressure is set up by separation of 
the two bounding surfaces, a resultant force will act 


Tin Coating Thickness. 


Base of Ridge Difference 


Summit of Ridge , . . . 
In In In. in a direction perpendicular to the surface at each 
point, because a hydrostatically applied force can only 
. ve act perpendicularly, to the surface. The liquid at each 
0 000102 0 -000047 0 -000055 4% 


point will tend to move in the directions indicated by 
the arrows in Fig. 6, and as a result of the divergence 
from a and the convergence towards 6, the surface will 
~ move more rapidly at a than at b. 
spacing of variation of speed and distance apart of the Now consider the meniscus as viewed from above 
rollers. The rollers were set fairly wide apart and | (Fig. 7). Let the region a be a depression below the 
thickly coated with petroleum jelly. The machine was | undisturbed level of the meniscus, and 4 an elevation. 
started and the rollers were brought slowly together | The horizontal components of the forces are shown by 
until the ridge structure became definite. At this| arrows. These forces come into operation as soon as 
stage the ridges were usually about 4 in. apart. Each| the negative pressure is produced. It will be seen 
structure was allowed to persist for about 5 seconds ; | that the region a will fall more rapidly than the region 
the spacing was then measured and the rollers were | 6, and that lateral movement of liquid will take place. 
moved closer together. Results are plotted in Fig. 1, | Thus, in effect, owing to the proximity of the bounding 
which shows the relation of ridge space to the roller | surfaces, liquid is squeezed out of the regions c and d, 
setting; these results indicate that the spacing} the excess moving towards b and e. The negative 
diminishes as the rollers approach each other. Plotted | pressure is therefore relieved by movement of air 
as ordinates are the spacing of the rollers, each division ! into the region a and of liquid from a to 6 and e. 
representing 4th of fine pitch (0-001 in. approximately).! It ‘s next necessary to consider the origin of the 
The speed of the rollers was also found to affect the : periodic spacing of the ridges, and to show how this 
spacing of the ridges, higher speeds decreasing the depends on the factors operating. The formation of 
spacing. Ridge structures developed in petroleum ; a series of ridges can be represented as follows. Suppose 
jelly are shown in Figs. 2 to 5, on this page. Fig..2! that a chance disturbance causes a hollow in the 
shows the widely-spaced ridge structure and Fig. 3 a‘ meniscus at q (Fig. 8 (a)) as the separation of the surfaces 
decrease of the ridge spacing with the rollers set closer. ; commences. This will cause liquid to move along the 
In Fig. 4 is seen the “ branched” ridge structure, : lines of direction of the forces indicated by arrows. 
natural size, while Fig. 5 is a reproduction of a photo- | The arrows converge in the regions p and r, diverge at 
graph, through a glass plate, on which ridges are | q and are parallel at s and t; the regions p and r will 
forming ; this also is natural size. | therefore not fall as rapidly as s, qg and ¢. The result 
Discussion.—The experiments and observations | will be as shown in Fig. 8 (6). This, in turn, causes a 
described above show that the ridged structure is | divergence of arrows at u and v, with the result in- 
produced when a rolling action takes place between | dicated in Fig. 8 (c). This continues until the process 
two cylindrical surfaces, or one cylindrical and one | has reached the ends of the available space (Fig. 8 (d).) 
plane surface, separated by a liquid which wets both | The spacing of the ridges depends on the lateral distance 
surfaces forming a meniscus in the neighbourhood of | that the liquid can move during the time available 
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Thus an exceedingly slow separation of the solid sur- 
faces with a liquid of low viscosity and large volume 
would permit the stabilising surface tension and 
gravitational forces to maintain a uniform meniscus 
without any lateral flow. As the speed or the viscosity 
ure increased the relative effect of gravity is reduced, 
und a point is reached when the uniform meniscus is 
no longer stable. Lateral movement of the type illus- 
trated above then becomes necessary. It can be seen 
that the spacing of the ridges will depend on the 
distance between the solid surfaces at the meniscus 
(or on the angle and the quantity of liquid present), 
the two increasing together. High viscosity will 
tend to reduce the spacing, and high speed of separa- 
tion will have the same effect. In some cases the 
ridges are formed so far apart that they persist as fully 
independent ridges. In other cases a tendency towards 
coalescence of neighbouring ridges is observed. This 
causes the familiar * branched ’’ appearance. 

rhe theory proposed above is supported by obser 
vation during the process of tinning and examination 
of finished tin-plates. The spacing of the tin ridges 
increases with the coating thickness. In plates tinned 
it high speeds a branched structure of narrowly spaced 
ridges is usually observed. It will be recognised that 
the effect of speed is reduced by the fact that increase 
of speed causes more fluid to pass through the nip.* 
The direct effect of increased to reduce the 
spacing; this may be partly counteracted by the 
associated effects on coating thickness. 
Ridge Structure. 
the liquid fails to wet one or both of the surfaces, the 
conditions are different In this case the movement 
of the meniscus is not opposed by the fact that the 
vddition, the profile of 


speed 1s 


Suppression of the In cases where 


liquid wets the surfaces; in 
the meniscus is convex instead of concave, and so the 
pressure is exerted in such a direction that liquid moves 
towards the centre of the meniscus from one or both 
This does not permit chance depressions of the 
surface to become stabilised. In order to confirm the 
hypothesis that the use of rollers not attacked and 
wetted by molten tin would result in the suppression 
of the longitudinal ridged structure, a pair of chromium 
faced rollerst has installed on an experimental 
tinning machine in these laboratories. The machine 
which has other novel features, will be fully described 
elsewhere. Preliminary show that with 
+ pair of non-wetting rollers fitted in place of the usual 
pair at the top of the grease pot, the longitudinal ridge 
structure is eliminated, with consequent improvement 
of the appearance and continuity of the coating 


sides 


been 


observations 








CONTROL OF PAINT, AND VARNISH An 


Order, entitled the Control of Paint, Lacquer and Varnish 


LACQUER 


No. 1) Order, 1941 (S.R. & O. 1941, No. 2076, price 1d.), 
has been issued by the Minister of Supply It relates 
to the acquisition, disposal, treatment, use and con- 
sumption of paint, lacquer or varnish containing tung 


oll, oiticica oil, stillingia oil, drying oil made from castor 
oil, or thickened or mixed oil of which any one or more 


The Order prohibits the 


of these oils is an ingredient. 

disposal of such paint, lacquer or varnish by the mannu- 
facturer except under licence, or unless the person 
acquiring the paint is party to a Government contract or 


the paint for directly in 


sub-contract. 


and acquires use 


of that 


sub-contract 


the fulfilment Similar 


contract or 


restrictions apply to the treatment, use or consumption 
of such paint, lacquer or varnfsh by the manufacturer 
Applications for licences should be made, by letter, to 
the Raw Materials Department, Ministry of Supply, 
Warwick For the time being, no licences for civil use 
will be issued in respect of paint materials containing 
these oils 

LICENCES FOR NEW MOTOR VEHICLES (iovernment 
ontrol over the acquisition of motor vehicles has been 
tightened up by the issue of a new Order Under the 
original Order, made by the Minister of Transport 
18 months ago, it became an offence to acquire an 
unregistered goods vehicle, private car or omnibus 


without a licence This was done to ensure that the 
few new vehicles now made reached those persons who 
needed them most for work of national importance 

an object which, in the main, has been achieved. The 
new Order, while continuing the licensing system, makes 
several amendments For exampl a manufacturer 
must not dispose of a1 unregistered vehicle to a dealer 
unless a customer or the dealer has a licence to acquire 
it 4 licen granted to acquire a vehicle will laps 
unless the order for the vehicle is placed within one 
month of the date shown on the licence In any case in 
which a vehicle acquired under a licence is taken back 
by a hiring or hire-purchase company, the vehicle must 
not be disposed of except under another licence. The 


new Order is entitled “‘ The Emergency Powers (Defence) 
Acquisition and Dispesal of Motor Vehicles Order, 1942."" 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939 
The number of views given in the Specification Drawings 


ts stated in each case; where none is mentioned, the 
Specification is not illustrated 
Where inventions are communicated from abroad, the 


Names, etc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 
Chancery-lane, London, W'.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “* Sealed’ is appended 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice uw the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 
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HYDRAULIC APPARATUS. 


538,415. Pressure Control System. R. Bennett, of 
London, and A. Ewing, of London. (2 Figs.) Febru 
try 10, 1940.—-The invention is a servo-mechanism for 
maintaining constant pressure in a hydraulic system 
through which the oil is passing at a varying rate. The 
reducing valve has opposed pistons I and 2 and a valv« 
head 2a controlling the pressure in a column of fluid 
in the space 7 4 pipe connects the space to the 
upper end of a cylinder which contains a controlled 
spring-loaded piston 14 When the system is in equili 


brium, a small quantity of oil passes the piston 2 to the 
equal to the amount that leaks from the column 
through a port 9. The of oil that leak 
through the port 9 is adjusted manually by means of a 
When the 14 to be moved 
spring pistons 1 and 2 

of admission of 


space 7, 
quantity can 
piston is 
16, the 


ase the 


needle valve. 


wainst the are 


loading 


incre rate 


downwards to 


moved 
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moved 





14 is to be 





oil to the column When the piston 


in the opposite direction, the pressure in the column is 


reduced by allowing the pistons 1 and 2 to move upwards 
is 


of oil entering the space 7 


the 


so that less 
than the quantity es The 
loading for the pistons 1 and 2 is provided by a diaphragm 


the quantity 


through port 9. 


aping 


10. which closes a pipe 11 leading to a space 4 between 
the pistons 1 and 2 \ pipe connects the space 4 with 
the delivery of a constant-pressure variable-stroke pump. 
If the pump output pressure rises, the pressure increases 
in the pipe 11, the spa 4. and the spa immediately 
above the diaphragm 10. The diaphragm 10 flexes and 
pushes the pistons 1 and 2 down, increasing the pressure 
in the column so that the piston 14 is pushed down. 


The latter controls the position of the piston of a follow-up 


valve 24, the sleeve of this valve being connected by the 
usual link and lever system to the piston 60, the motion 
This piston, in turn, regulates the 


iecepted August 1, 1941. 


of which it controls. 


stroke of the pump 
LIFTING AND HAULING APPLIANCES. 


540,150. Elevating Platform Truck. R. A. Lister 
and Company, Limited, of Dursley, and P. B. Ashworth, 


of Cam, Gloucestershire. (9 Figs.) April 6, 1940.— 
The truck is designed to have a simple load-raising 
mechanism with a uniform and direct action. The U- 


shaped chassis carries a central arched cross-member 16. 
The vertical side limbs of this arch are of channel section 
facing outwards and each has a pair of rollers journalled 


on the inward face of the web. Three inverted hoops 
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forming an elevator frame are equally spaced along tty 
length of the truck, the middle hoop being taller than thy 
two end ones 30, 32, which are of equal height and are 
tied by slanting braces 34 to the middle one. The low 
ends of these three vertical hoops connected by 
inward facing angle irons 36 with their lower horizontal] 
limbs level with the top of the chassis when the frame js 
The sides of the central ho 


are 


in the lowered position. 











of the elevator frame are of channel section and ar 
guided by the guide rollers on the arch 16 Four ja 
#4, 45. are arranged in pairs at opposite sides of 
\ 
\C 
— 8 
vas J 
I a 
? 
arch 16 between the chassis longitudinal and brack 


on the central hoop. When the elevator frame is in 
lowest position the load can be wheeled or slid on to the 
angle irons 36, or a plate welded between them, and t} 
elevated by the jacks which give a direct almost vertica 
tpward thrust to the elevator frame The advantages 
of the construction are that a minimum amount of power 
is required to raise the elevator frame owing to the direct 
thrust and that when the surface on which the truck is 
travelling or standing is uneven the frame accommodates 
itself by floating the pivoted jacks 
October 7, 1941.) 
STEAM ENGINES, BOILERS, ETC 

537,527. Steam Superheater. T. Sugden, Limited, of 
London, and A. Hall, of London. (4 Figs.) February | 
1940.—The drawing is a section of a combustion chamber 
of a two-furnace “ Economic 


on fecepted 


"type boiler equipped witt 
a superheater and with means for adjusting the gas flow 
the superheater to maintain the desired degree 
superheat The back tube plate of the boilet 


it 1 together with return smoke tubes 2 and one 


over! 
is sho 
of the 


furnace flues 3, 4 being the rear wall of the combustior 


chamber. Loop-type superheater elements are 
suspended in the space between the wall 4 and a pig« 

holed wall 6 forming with its supporting arches 7 a trans- 
verse vertical baffle. Another arch 8 is provided at the 


The lower portion o 
longitudinally by 


flue 3. 
divided 


gas exit from the furnace 


the combustion chamber is 


nis 
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537,527) 


refractory wall, this wall and the side walls of the « 

bustion chamber supporting the refractory arches 7 and * 
loose refractory tiles 11 which form a 
To 


| These arches carry 
horizontal partition across the combustion chamber. 
obtain the maximum degree of superheat, sufficient t 
are mounted to form a closed horizontal partition across 
the combustion chamber. Thus all the flue gases issuing 

from the furnace flues 3 are constrained to pass over the 

If the temperature 


or more of the 


superheater elements 5. steam 


excessive tiles is removed a 


becomes one 
the remainder are spaced apart, leaving apertures in the 
partition through which some of the gases pass to the 
return tubes 2 without sweeping the superheater elements 
The arch 8 at the gas exit of each flue 3 preferably has its 
| lower face inclined to deflect the gases downwards, the 
corresponding arch 7 being lowered in a similar manne! 

| order to permit superheater elements of maximum lengt! 

25, 1941.) 


to be employed. (Accepted June 25, 
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SMALL ARMS AND THE 
CROWN. 


By Bricaprer O. F. G. Hose, p.a.c. 
(Concluded from page 74.) 


THE connection of the Board of Ordnance with 
the small-arms trade in this country dates from 
June, 1631. In that month, a Commission was 
issued by Charles I to certain armourers, gunmakers 
ind bandaliers of the City of London, appointing 
them Commissioners for certain purposes in connec- 
tion with their trade and the small arms of the 
country. They agreed to supply the Tower stores, 
on seven days’ notice, with 1,500 armourers and as 
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The remainder of the warrant forbade, under | 


severe penalty, the selling of, and trafficking in, 
}arms, and ordered that district marks were to be 
| stamped on the weapons of each company and band ; 
| the officers of the Ordnance, Lords-Lieutenant and 
| Deputy-Lieutenants being made responsible for the 
order being carried out. As a result, a standard 
of uniform pattern was established at the Ordnance 
Office ; and all the arms of the trained bands were 
to be made conformable to it. A fixed tariff of 
prices was also added for the supply and repair of 


arms, a monopoly being thus given to the Com-j|on a similar errand in 1794-5 and 1800. 


missioners. 

In March, 1637, the present Gunmakers’ Company 
was established under charter, with powers for 
searching, viewing, proving and marking all manner 





| Such means of supply were totally inadequate for 
| the country’s requirements, and, therefore, by the 
j end of the Eighteenth Century, the armed forces of 
| the Crown depended principally on the trade for 
| their complement of arms. When this source proved 
| insufficient, the Government: was compelled to 
purchase its supplies from abroad. Mr. J. Colegate, 
an officer of the Ordnance, was sent to Liége in 
| 1779 to supervise the setting up of 40,000 stands 
|of arms for the British Government, while Major- 
|General Miller was ordered to Liége and Hamburg 
In 1802 
a public statement was made to the effect that 
|the art of making military fire-arms in England 
/had well-nigh vanished. Such @ state of affairs 


‘could not be described as happy in view of the 
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many muskets every month, and to train up appren- 
tices to their trade so that the realm might be sup- 
plied by their means, and not be dependent on 
foreign Princes and States. 

Four years earlier a warrant* “given at His 
Majestie’s Court at Whitehall, this 9th day of 
March 1627” stated that, owing to the frequent 
abuses complained of by officers of His Majesty's 
armoury and stores, as well as in the purloining of 
and the chopping and changing of arms issued from 
store for the Land and Sea Services, and likewise 
owing to the abuse of divisions and counties borrow- 
ing arms from each other, ““ His Majestie therefore, 
for a timely remedy thereof, and for the preventing 
of the like in future, hath, by the advice of his 
Privy Council, thought fit and appointed that all 
muskets and other arms, to be henceforth issued out 
of His Majestie’s stores for Land Service, shall be 
marked with the mark C.R., and for Sea Service 
with a mark C.R. and an anchor.” 





* Thomas Rymer: Federa, vol. 18, page 978. 


LEwIsHaM District tn 1809, showrmna RoyaL ARMOURY. 


of hand-guns, daggers and pistols whether made in, 
or within ten miles of, London, or imported or 
brought there for sale. A scale of proof was estab- 
lished and a proof stamp was to be placed on the 
weapon accepted. 
to be subjected and obedient to all orders and direc- 


tions of the Privy Council touching and concerning | 
The small-arms trade at | 
Birmingham originated in the Eighteenth Century, | 
a proof house being established there by the Board | 
of Ordnance to facilitate supplies from that town. | 
The business of the Small Arms Department at | 
the Tower was carried on by civilians,* deputed by | 


all manner of hand-guns. 


the Surveyor-General of Ordnance and the Principal 


Storekeeper, assisted as necessary by the Master | 


Furbisher. They received their orders either directly 
from the Master-General and the Board, or through 
the Principal Storekeeper. 





* Keepers of the Small Arms at various dates were :-— 
1655, John Hooker; 1664, Richard Batchler; 1678, 
Charles Beaumont. Bayonets were introduced on April 2, 

' 1672. 


The company was, and still is, | 


malaise existing in Europe at the dawn of the 
Nineteenth Century. It presumably alarmed the 
executive of the day, for, by a Royal Warrant 
dated April 1, 1804, the Small Arms Department, 
so far as provision, inspection and maintenance was 
concerned, was committed to the care of a new 
official, styled the Inspector of Small Arms, stationed 
at Birmingham. He was given a staff of one 
Assistant Inspector at 3001. per annum (his own 
salary being 400/. per annum) and several subor- 
dinate officers, the whole to be defrayed out of 
public funds at an annual cost of 1,170/. The first 
holder of this appointment was a military officer, 
Major (afterwards Major-General) James Miller, 
R.A. He died at Charlton on March 24, 1825. The 
assistant inspector was a civilian. In 1804, also, 
the Government commenced the manufacture of 
small arms under an assistant inspector at the 
Tower. The work was confined at first to rough 
stocking and the assembling of arms with the 
materials supplied from Birmingham, but, accom- 
modation proving insufficient when operations 
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became extended, a factory for the supply of gun | 
barrels and locks was started at Lewisham in 1807, | 
under the superintendence of Mr. J. Colegate. For | 
this purpose the Board of Ordnance proceeded to | 
extend the Armoury Mills, situated on the Ravens- | 
bourne, a small stream entering the Thames at 
Deptford. Such an enterprise necessitated consider- 
able building activities, including two foremen’s 
houses and six cottages. The layout of the new 
works is clearly indicated on the map* dated 1809, 
which is reproduced in Fig. 1, on page 81. The 
site was, and is, at the junction of the present 
Conington-road and Morden Hill, the Greenwich- 
Lewisham boundary running just outside 
surrounding wall. 

The original mill on this site is described in the 
rental of the manor, 44 Edward III, 1371, as one 
for grinding steel and valued at 3s. 4d. a year; 
being connected with the armoury of the old palace 
at Greenwich, it passed with the latter into the 
possession of the Board. An extract from Parlia- 
mentary Survey No. 30, February, 1649, runs as 
follows :—‘“ The Armoury mill consisted of two 
little rooms, and one large room, wherein stood 
two mills, then lately altered, and employed by 
potters for grinding colours for their earthenware. 
The mill, with stables, stood within one acre of 
ground abutting on Lewisham Common, and was 
used, till about twelve years before 1649, for grinding 
armour for the late King’s Tilt Yard; it had since 
been suffered to go to ruin. Mr. Anthony Nichols, 
M.P., in 1646, demised the same, by what right 
unknown, and the lessees had expended 250l. in 
new-making the mill and repairing the banks of 
the pond. One, Captain Edward Woodford, claimed 
the mill and ground by virtue of a deed, dated 
13th April 14 Jas., 1616, under the title of a water- 
mill running beyond a parcel of ground called Boy- 
land, within the manor of Shrofield, called by the 
name of Teddersmill, but this mill was within the 
manor of East Greenwich, and the Captain was 
discharged attendance. The rent was I17/. a year, 
to which was added 8/. as.improved rent.” The 
trustees of Morden College once claimed it as part 
of their demesne, and threatened an action of 
ejectment against Hatch, the tenant. 

Under the threat of war, work increased and 
Lewisham, in addition, took over the assembling of 
“ Brown Bess’ muskets. Lewisham, at this date, 
was a pleasant village situated almost in the heart 
of the country. An old cash-book of 1810 gives the 
wages paid to the employees at the Royal Manu- 
factory of the Office of Ordnance, Lewisham, from 
August to December of that year. Three foremen 
and viewers were employed at 7s. a day, and 
24 artificers at 3s. to 4s. 6d. per day. In addition, 
there were apparently on the books 82 lock filers ; 
4 barrel filers; 4 barrel borers; 7 barrel grinders ; 
10 barrel forgers, who, incidentally, had to pay 
for the fuel they consumed ; 13 other workers, and 
9 labourers earning from 2s. to 2s. 6d. a day. In 
all, the establishment consisted of 156 persons and 
the wages bill totalled 3601. a week. One curious 
recurring item in the book shows the trouble and 
expense involved when the superintendent inter- 
viewed his immediate chiefs in London. This item 
is “2l. for chair hire to the Tower of London.” 
Such a journey was not only expensive, but must 
have been tedious in the extreme. 


8. 


About 1816, principally owing to transport diffi- 
culties and insufficiency of water power at Lewisham, 
the barrel branch was transferred to Enfield Lock, 
and additional buildings were erected on the latter 
site. As this date coincided approximately with the 
termination of the Napoleonic wars, it was deter- 
mined to retain only a nucleus of a small arms 
factory at Enfield. Later on the locks and finishing 
sections were removed from Lewisham, and the | 
whole of the work concentrated at Enfield. There- 
after, the factory at Lewisham was closed down, 
and the property with some adjoining land, together 
with the upper mill field, purchased from Morden 
College under the Defence Act of 1809, was sold by 
the Board of Ordnance. 

On passing into private hands the factory soon 
became known as the Silk Mills, though the high 





* Reproduced by courtesy of the Chief Librarian, | 
Greenwich Central Library. | 
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brick walls and massive gates, flanked by sunken 
cannon, still gave an air of Government ownership. 
The name served to cloak the real nature of the 
industry carried on, namely, the manufacture of 
gold and silver lace for the Army and abroad. Much 
of the gold cloth and gorgeous brocade worn by the 
princes of India came from this source. To-day, 
except for a new workshop built and owned by 
Messrs. Warp Knitters, Limited, ruin has invaded 
the erstwhile small-arms factory. The remains of 
the substantial gateway, shown in Fig. 2, herewith, 
testify the glories of the past, but the gates are gone. 
Most of the cottages and houses still stand and are 
inhabited. Soon, no doubt, these relics will be 
swept away and then nothing will remain, except 
the name of a lane, Silk Mills Path, running from 
Lewisham High-street to Connington-road, to mark 
the spot whereon once stood a domain which be- 
longed to the Board of Ordnance for over 300 years. 

About 1804, the factory at Enfield Lock was built 


ENTRANCE TO FormeR RoyaL ARMOURY 
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under the supervision of Major By, R.E., who after- | 


wards constructed the Rideau canal in Canada. He 
also founded in Canada a small village called By- 
Town, which afterwards developed into Ottawa— 
the present capital of the Dominion. Utilisation of 
the waters of the river Lea as a source of power was 
the primary object in establishing the factory at 
Enfield Lock and, in 1811, the Board of Ordnance 
purchased the site, together with an additional 
25 acres of surrounding land. Five years later, as 
stated, the Lewisham factory ceased work, and its 
activities were transferred to Enfield. The cessation 
of the Napoleonic campaigns, however, curtailed the 
original Enfield scheme to a considerable degree. 
Work became confined to assembling the Brown 
Bess, repairing arms generally and manufacturing 
a limited number of swords and lances. 
the factory, then known as The Royal Armoury 
Mills, had a staff of only six foremen, two viewers, 
one millwright, 28 artificers, one warder, three 
labourers and an odd man; figures which prove 
that at that date the Crown’s production of small 
arms had, indeed, reached a very low ebb. 


| March, 


By 1823, | 


aT Present Day. 


of mercury, followed 11 years later by Colonel Peter 
Hawker’s percussion cap, revolutionised the gun 
maker's outlook. Eventually a percussion musket 
was evolved in 1842, and on its introduction, 
matters at Enfield Lock improved to a certain 
extent. A small number of these weapons were 
made there, but even then not in their entirety. 
Output commenced at about 7,000 per annum, in 
addition to 1,500 swords. These figures gradually 
increased until 1853, when the annual capacity 
of the factory reached 50,000 muskets and 5,000 
swords—the greatest number of arms ever produced 
in a single year prior to 1857-8. It appears that 
a good proportion of this produce was actually 
manufactured for export, the remainder being 
appropriated for Government use. 

On October 7, 1853, Mr. (afterwards Sir) John 
Anderson, Chief Engineer of the Royal Arsenal, was 
sent to Enfield Lock to report on the capabilities of 
that establishment in regard to the manufacture 
of bayonets by machinery. A further report was 
also furnished to the Board of Ordnance, recom- 
mending the erection of an additional factory at 
Woolwich to give a daily output of 500 muskets, 
Woolwich being selected as offering a more extensive 
field for the supply of suitable labour. These two 
questions, apparently, then became merged in the 
larger one of expanding Enfield to undertake by 
machinery the manufacture of muskets both for the 
Home Government and the Honourable East India 
Company. Opposition to this latter proposal being 
encountered in Parliament, the Government, in 
1854, set up a Select Committee of the 
House of Commons, under the chairmanship of Sir 
William Molesworth, to inquire into the matter, 
and to consider the cheapest, most expeditious and 
most efficient manner of providing small-arms for 
Her Majesty’s Service. The committee consisted 
of 14 members, and their labours were prodigious, 


| the report occupying two volumes of some 570 pages. 


Many witnesses were called including engineers 


lof eminence, such as Nasmyth, Whitworth and 


Matters | Anderson. 


Among others who gave evidence were 


became worse in 1841, when the Small Arms Depart- | Field Marshal Lord Raglan, Master-General of the 
| Ordnance; Captain Sir ‘Thomas Hasting, R.N., 
| Principal Storekeeper to the Board ; Colonel Chal- 


ment at the Tower, together with its stock of flint- 
locks, was completely destroyed by fire. 

During these somewhat depressing years of English 
small arms history, however, genius had been busy, 
and the discovery in 1807 by the Reverend Alexan- 
der Forsyth of ignition by the percussion of fulminate 


| mer, 





president of the Small Arms Committee ; 
Lieut. Colonel Alexander Gordon, member of the 
Small Arms Committee ; Lieut.-Colonel Alexander 
Tulloh, R.A., Inspector of the Royal Carriage 
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Department; Mr. R. W. Gunner, Inspector of 
Small Arms; Mr. J. Gunner, Superintendent, 
Enfield Lock ; Colonel J. G. Bonner, Inspector of 
Stores to the East India Company; and Lieut.- 
Colonel Sam Colt, of American pistol fame. It 
appears from the evidence that, at that date, the 
normal method of procuring the bulk of the muskets 
required for the Services was to purchase, by open 


contract, all the separate components of the weapon | 


and, after examination, to pass them into store. 


Issues of these were then made both to the factory | 


at Enfield Lock and, in a greater degree, to con- 
tractors for the purpose of assembling them into 
muskets. A further inspection of the completed 
articles followed, upon the result of which they were 
either accepted or rejected for service. 

In a return intending to show the cause of rejection 
of barrels the following statement 
* Another and very potent element of difference 
arises out of the system under which the manufac- 
ture is carried on in the two places (i.e., Enfield and 
Birmingham). At Enfield no workman is admitted 
unless he be of the first class in his trade, and of 
sober, moral and regular habits. He has the assist- 
ance of the best machinery and works under the 


occurred : | 
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and Mr. John Anderson, therefore, visited the prin- 


machinery ; and their report, together with the 
facts and opinions elicited from the Select Com- 
mittee, resulted in the re-organisation of the Enfield 
establishment and its adaption as a factory for the 
|manufacture of small arms on the principle of 
interchangeability. In February, 1855, Colonel 
(afterwards Major-General) Manly Dixon, R.A., 
was gazetted as Superintendent, Royal Small 
|Arms Factory, being the first military officer 
entrusted with the entire control of this important 
branch of the War Department’s activities. The 
work of reconstruction at Enfield, commencing in 
| the latter part of 1854, was completed at the end of 
1857-8 at an outlay of 202,880/., including the 
value of such portions of the original works as 
were adapted to, or necessary for, the require- 
ments of the new factory. 

The first rifle manufactured in its entirety at the 


| 
| 


was the 1853 pattern Enfield, the average rate of 
production in 1858 being 850 a week. This weapon 
| is said to have played a very important part in the 


cipal Government factories in the United States 
where the fabrication of small arms was effected by 


Royal Small Arms Factory, as it was now called, | 


became necessary. After the conversions were 
completed, a number of new Snider rifles were 
made; these were fitted with steel barrels in lieu 
of the wrought-iron ones previously used in Enfield 
manufacture. After this period of high pressure, a 
decline set in, and in 1869 the Royal Small Arms 
Factory fell upon evil days, many of its employees 
emigrating to Canada. In April of that same year, 
the Royal Small Arms Factory at Pimlico was 
closed, owing to lack of work. 

The conversion of the Enfield rifle into a breech- 
loader was expressly a temporary expedient and in 
October, 1866, a special committee was convened 
to produce a breech-loading arm. After examining 
the merits of many different types and carrying 
out a series of experiments, the Martini action, as 
modified at Enfield, was adopted in 1871. Manu- 
facture commenced in 1872, and in 1874 the Martini- 
Henry rifle Mark I was issued to troops. In 1883, 
a further committee was set up with a view to 
improving the performance of the Martini-Henry. 
| It reported in 1886, and its labours resulted in the 
| Martini-Enfield rifle with a bore of 0-402 in. 
| In common with all Government factories, a 
|separate Inspection Department under a Chief 





immediate eye of the viewer, who corrects any | suppression of the Indian Mutiny. By 1860, no| Inspector of Small Arms, divorced from manu- 


errors of work as they arise. 


He has a comfortable | less than 250 skilled and 1,000 semi-skilled or un- | facture, was set up in 1887 at Enfield Lock. 


In 


home and receives his wages in full at a certain hour | skilled men were employed at Enfield, a number | 1894, the Royal Small Arms Factory, Bagot-street, 


every week. Whereas at Birmingham, the first and 
ruling question is price ; the man who will work at 
the lowest rate is entrusted with it, without much 
care as to capability or character; there is little 


which was increased by a further 350 employees 
during the next twelve months. Output had 
| advanced by 1861 to nearly 2,000 rifles a week. 

The 1853 pattern was not the original rifle issued 





| Birmingham, which had existed for at least a 
| century, terminated its career. On closing down, 
| the work was transferred to the Sparkbrook factory, 
|which had been purchased by the Government 


or no tie between him and his master ; he is mulcted | to British troops, nor was it the first type with | some ten years previously for the manufacture and 


for the millpower that he uses and for toois, and he | 
receives his wages often very irregularly. 
sequence is, that his workmanship is inferior, and 
the men resort to all sorts of shifts and tricks to 
evade the viewer's eye. The master complains of 
the injustice of the inspection, when it is his own 


| 


fault for employing inferior workmen and screwing | Whitworth rifles, though issued to certain specified | history. 


them down in price.” 

Colonel Chalmer and Lieut.-Colonel Tulloh put | 
in a statement reviewing the then present state a 
small-arms manufacture. They showed the im- | 
possibility of exercising proper Government control | 
of price and quality, and drew a picture of under- | 
paid men working with ill-equipped machinery | 
in wretched garrets and dark cellars. Such con- | 


which Enfield had been concerned. The Rifle 
and the Brunswick muzzle-loading percussion rifle 
in 1838. The Minié was adopted in 1851. Of 
these, the two latter have been assembled at Enfield 
in 1843 and 1850, respectively. Lancaster and 


regiments for trial, were never introduced into the 
Service. 

In March, 1863, the Ordnance Select Committee 
issued a report upon the question whether the 
Enfield rifle was manufactured on the best prin- 
ciple. They came to the conclusion that the ex- 
penditure of 3,000,000/. on this weapon could hardly 
be considered to have been wise. Before drawing 


|repair of Martini-Henry rifles. From this time 


The con-| Brigade was armed with Baker's rifle in 1800,| onwards, the factory at Enfield has had its ups 


| and downs, its busy periods and its times of retrench- 
| ment, but its subsequent story and that of the later 
| rifles manufactured there, Lee-Metford, long Lee- 
| Enfield and short Lee-Enfield are matters of current 
During the 1914-18 war, output rose to 
| 10,000 new and 2,000 “ peddled”’ rifles a week, 
a blaze of industry which had never been equalled 
before. After the Armistice, production dwindled, 
|and its establishment dropped below that of 1860. 
| Once again, however, the wheel commenced to 
| turn full circle. For some time before the present 
war, production was on the increase, and a funda- 
mental change had been made, whereby small- 
arms research, development and design, becoming 


ditions seem fantastic to modern minds, but it is| up this report, the Committee had carried out | Ign, 
quite conceivable that, where these existed, work- | extensive trials, particularly in regard to the form @ common concern of the three Services, were 
manship and accuracy were bound to suffer. Finally, | of rifling, as a result of which they had come to vested = the Ordnance Board. Once before, on 
they pressed for an up-to-date Government factory, | the conclusion that the elliptical system was the | June 27, 1859, a similar change occurred, when the 
sufficiently large to cope with the quantity of arms} best. They also considered that the small bore Ordnance Select Committee took over the functions 
required. recommended by Whitworth was the most suitable. | Of the Small Arms Committee. — 

A memorandum dated February 18, 1884, | Some of the views, however, were not accepted by | In conclusion, the author wishes to acknowledge 
attached to the report, stated that an 1803. when | the Government, who claimed that little difference his indebtedness to the Notes on the History of 
existed between the Enfield and Whitworth rifles | the Royal Small Arms Factory, Enfield Lock, 
from the point of view of service, and it was decided | compiled by Mr. G. H. Roberts and summarised in 









the war with France was renewed, the scarcity of | 





arms was so great and the want of them so urgent | 
that the Government had recourse to foreign | 
markets, and bought up all the weapons that 
could be obtained. These were bad in quality, 
cumbrous and heavy in pattern, and comparatively 
few in number. At the peace in 1815, after Water- 
loo, the manufacture of small arms for the Govern- 
ment ceased and the workmen were dispersed, a small 
nucleus being retained at Enfield. In 1840, when an | 
attempt was made to produce weapons sufficient 
in quantity to equip the Army, great difficulties were 
experienced in collecting sufficiently trained men. 
In 1851, a similar state of affairs was again dis- 
closed. Finally, on May 12, 1854, the Committee 
recommended that the existing system of con- 
tracting for the supply of small arms should be 
continued. It considered, however, that the Board | 
of Ordnance should undertake manufacture to a/| 
limited extent. Such a manufactory would serve 
as an experimental plant wherein the advantages 
of a more extended application of machinery could 
be observed ; it would also act as a check upon 
contractors’ prices and as a nucleus ready for ex- 
pansion in times of national emergency. 
Independently, apparently, of the Select Com- 
mittee’s recommendation, the Board of Ordnance, | 
owing to delays in the fulfilment of contracts and 
to strikes among London and Birminghsm gun- | 
makers during the Crimean War, decided in the 
same year to take over completely the manufacture 
of small arms. A mission consisting of Lieut.-Colonel 
Burn, R.A., Major Turbeville, Lieut. Warlow, R.A.. 


| 
| 


| 


| 





to place some 2,000 rifles of the Westley Richards 
type in t 
the world. Thus began the serious consideration 


stitution for the: rifled muzzle-loaders which had 
been the Service weapon since the disappearance of 
the smooth-bore musket. 

Thereupon, the War Office set up a committee 


| of scientific men and officers to explore the practi- 


ability of converting some 800,000 Enfield rifles 


he hands of troops serving in all parts of | 


| 
of manufacturing breech-loading rifles in sub- | 


| the Journal of the Army Historical Research Society* 
| by Lord Cottesloe, on which he has drawn freely in 
reviewing small-arms policy during the Nineteenth 
Century. 








DISTRIBUTION OF ROSIN, TURPENTINE AND PINE 
Om.—Arrangements have been made by the Ministry 
of Supply for the distribution of rosin, turpentine and 
pine oil for certain approved uses. Persons desiring to 
purchase these products from the Ministry must make 





into breech-loaders. As a result, an invitation was 
sent out in 1864 to various gunmakers and inventors | 
to submit designs for the proposed conversion, the | 
main conditions imposed being that the alterations | 
were not to cost more than ll. per arm and that the 
converted rifle was to shoot at least as well as its | 
prototype. The proposals eventually adopted for | 
trial were those submitted by Messrs. Mont-Storm, | 
Westley Richards, Wilson, Green, Snider, Jocelyn, | 
and Shepherd. During the subsequent tests, most 
of the converted rifles gave improved results over | 
the Enfield pattern. Finally, the Ordnance Select | 
Committee selected Mr. Jacob Snider’s horizontally- | 
hinged breech block, and, in 1866, the conversion | 
of the Enfield rifle to the breech-loading principle | 
began. In 1867, great activity reigned at the Royal | 
Small Arms Factory. The experimental weapons | 
were very successful in accuracy and rate of fire, | 
but when the alterations were carried out on a/| 
large scale results were not so satisfactory and | 
considerable changes in the type of ammunition 


a written application on an approved form which can 
be obtained from the Ministry’s Agents, the United 
Kingdom Naval Stores Association, Limited, 106, 
Fenchurch-street, London, E.C.3. Buyers of quantities 
of less than one drum or barrel, as imported, should 
apply to their usual supplier. Maximum prices for these 
three commodities have already been announced. 





PHOTOGRAPHY IN DETECTION AND MEASUREMENT OF 
RADIATION.—A joint meeting of the London and Home 
Counties’ Branch of the Institute of Physics and the 
Royal Photographic Society of Great Britain will be 
held in the rooms of the Royal Photographic Society, at 
16, Princes Gate, Kensington, London, 8.W.7, at 5 p.m., 
on Tuesday, February 24, when a lecture will be given 
by Mr. E. R. Davies, B.Sc., F.Inst.P., Director of the 
Research Laboratories of Messrs. Kodak, Limited. 
The subject of the lecture will be “‘ The Role of Photo- 
graphy in the Detection and Measurement of Radia- 
tion.”” The meeting is open to members of the Institute 
of Physics and their friends. 





* Vol. xii, page 197 (1933), 
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ENGINEERING OUTLOOK. 


I.—Economic Retrospect For 1941 anp 
PROSPECT FOR 1942. 
(Concluded from page 65.) 

SrvE by side with the upgrading of men employees, 
there has been during the past year a substantial 
absorption of women into the engineering industry. 
Opinions as to the suitability of women for engineer- 
ing work appear to vary ; in some cases, employers 
have found them capable of taking on repetition 
work with satisfactory results after as little as two 
weeks’ training, while in others complaints have 
been made of the extreme difficulty of training 
women to do the work. Apart from the question 
of natural aptitude for engineering work in general, 
which is also an important factor in the case of male 
employees, there has certainly been very little time 
to study the type of work which can best be per- 
formed by women. Training for women is provided 
both in industrial establishments and in the Govern- 
ment training centres, the rate of pay during training 
for women aged 21 and over being 38s. a week, as 
compared with 60s. 6d. a week for men. Bonuses 
are paid to trainees who pass certain regular tests. 

In April, 1941, some examples of the work done 
by women in the engineering industries were col- 
lected and published by the Ministry of Labour. 
It was stated that women were then commonly 
employed on capstan lathes, milling and drilling 
machines and on inspection and light assembly 
work. Many firms, however, had considerably 
extended this range and were successfully using 
women on precision work. Examples given included 
the operation of internal grinders for sleeve valves 
for aero engines and on thread-grinding machines to 
close limits. Other work in connection with aircraft 
construction included pneumatic riveting of the 
main spars, and the riveting of exhaust manifolds. 
Women were also being extensively employed in 
welding steel and aluminium. In one factory, 
women under the control of woman supervisor and 
forewoman, operated heavy machine tools in all the 
operations for the production of 25-lb. shells, except 
that of roughing. Other examples included instru- 
ment making, where women were engaged on optical | 
grinding and polishing to very fine limits. It was 
found that, after three months’ experience, they 
were able to work to drawings and to set up their 
own jobs. In another instance, a firm engaged in 
tool and gauge making and other high-precision work 
was employing women on capstan setting, internal 
and external grinding, grinding screw gauges and 
inspecting them. In a locomotive-building firm, 
250 women were employed on non-repetitive work, 
the company having its own training scheme. 

In August, 1941, a claim was put forward by the 
Transport and General Workers’ Union and the 
Municipal Workers’ Union for an immediate increase 
in the basic wages of women war workers in the 
engineering industry. It was claimed that, at the 
end of her training, a woman trainee received 47s. 
a week provided she passed all the regular tests, 
but when beginning work in an engineering shop, 
she was paid only 38s. Earlier in the year, a 
resolution had been carried at the annual conference | 
of the Amalgamated engineering Union at Llan- 
dudno, declaring that, under the existing wage 
scales, women were being employed in the industry 
with the object of cheapening production. The 
resolution instructed the executive, in conjunction 
with the other unions concerned, to open negotia- 
tions immediately with the Employers’ Federation 
for the amendment of the agreement of May, 1940, 
so that the qualifying periods should be considerably 
reduced and the principle of equal pay for equal 
work be definitely established. 

In November, an increase of 5s. a week in women’s | 
wages was agreed to, but the decision was accepted | 
with a good deal of dissatisfaction. It was pointed | 
out that this still left the starting wage in industry 
4s. a week below the rate at which women pass out 
of the Government training centres; that the 
increase was quite insufficient to provide any | 
substantial stimulus to women to enter the industry ; 
and that the disparity between men’s and women’s | 
wage rates would probably be accentuated in view 
of the claim then pending, for an increase of 4d. per 
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hour in the men’s rates. The whole question of 
equal pay for women has received a good deal of 
attention during the past year, particularly in con- 
nection with the health of the working population. 
It has been pointed out that the idea of girls 
and women living at home and working to provide 
a supplement to the family’s income, derived mainly 
from the wages of husband or father, or alternatively 
working merely for pocket money, no longer holds. 
With large numbers of women conscripted for 
industry and compelled to live away from home, it 
is claimed that there is no reason to expect such 
women to be able to live on a lower income than 
that required by single men in similar circumstances. 
Although other factors were undoubtedly involved, 
some confirmation of this view was provided by a 
review of the health of the working population, which 


| showed that malnutrition was more prevalent among 


young women than young men. 

Apart from the special case of women’s wages, 
wage negotiations in the engineering industry have 
been conducted during the past year on rather a 
different basis than in previous years. Following 
the award in January, 1941, by the National Arbitra- 


|tion Tribunal, of an increase of 3s. 6d. a week, a 


resolution was passed by the National Committee 
of the A.E.U. at Llandudno, in June, expressing 
disgust at the inadequacy of this award and instruct- 


| ing the executive to make application immediately 


for an increase of 4d. an hour. It was claimed that 


the highest district basic rate for fitters was| 
4l. 1s. 5d., and that the 3s. 6d. increase awarded by | 


the Arbitration Tribunal had been absorbed by the 
Purchase Tax alone. It was agreed that, failing a 
satisfactory settlement by September 1, the National 


Committee should be recalled to decide the policy to | 
| be adopted. The claim was formally presented to 


the employers in August, and was rejected by them 
at the end of October. 
on an advertising campaign to enlist public support, 
but this apparently achieved little success. In 
December, both sides argued their case before the 
National Arbitration Tribunal, which awarded a 
flat-rate increase of 5s. a week to all adult male 
workers in the industry, equivalent to rather less 
than one-third of the increase originally claimed. 
The arguments advanced before the Tribunal are 
of considerable interest, and show that the question 
of wage regulation in war time is still far from having 
been solved. The employees based their case on 
the fact that the wage rates of fitters and turners 
in many districts were below 4/. a week, and that, 
on the existing rates, the men could not maintain 
even a moderate standard of comfort, that their 
efficiency was impaired, and that they were com- 
pelled to depend on excessive overtime to meet the 
increased costs of living. 
employers were basing their case on the Govern- 
ment White Paper on wage stabilisation, and that 
the deduction of income tax had reduced many 
shipyard workers to penury. The employers replied 
that they were not relying entirely on the White 
Paper, but they felt that an important statement 
by the Government dealing with the war economy 
must be taken into account. They stated that 
figures for July showed that, over the whole range 
of the engineering, shipbuilding and metal industries 
group, the average wage was 5l. Ills. (including 
overtime pay and bonusés) and in motor vehicle 
and aircraft work it ranged up to 61. 7s. 5d. These 
figures were based on an inquiry made by the 
Ministry of Labour and National Service into 
average weekly earnings of workpeople in the 
principal industries at July, 1941. This inquiry 
showed the average earnings in the week ended 
July 12, 1941, to be 5/. 6s. 8d. in general engineering, 


| 5l. 7s. 4d. in electrical engineering, 51. 8s. 2d. in 


marine engineering, and 61. 7s. 5d. in motor-vehicle, 
cycle and aircraft manufacture. 

There can be little doubt that the claim of penury 
advanced by the unions was an exaggeration, 
particularly in view of the faet that the country 
as a whole must accept a reduced standard of living, 
at least for the duration of the war. In addition, 
the claim to an increase in wages in order to meet 
increased taxation certainly cannot be upheld in 
war time. Mr. J. M. Keynes stated recently that 
the total value of the goods and services made 
available to the public at the present time amounts 


The A.E.U. then embarked | 


They claimed that the | 
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to about 12,000,000/. a day, while the total of 
wages and salaries is estimated at 16,000,000). 
Unless the gap is bridged by rising prices, this 
|means that there is already a surplus spending 
| power of about 4,000,0001. a day (reduced, of course, 
by savings, which amount to about 2,000,000/. a 
day) and that any increase in wages for a substantial 
number of workpeople can only increase this surplus, 
| All that an increase in wages for one section of the 
}community can do, therefore, is to increase the 
| power of that section to purchase non-rationed 
| goods at the expense of the rest of the community. 
| Viewed from this aspect, the engineers undoubtedly 
| had a fairly strong case for the increase in wages. 
| Owing to the increases which have been granted 
|in other sections of industry, and particularly to 
|the high earnings of much unskilled labour, the 
employees had, perhaps, a genuine complaint that 
the standard of life represented by their prevailing 
wage rates was not commensurate with the standard 
of skill which they represented. From the national 
point of view, however, the increase in the engineers’ 
| wages can only be counterbalanced by increased 
| savings (whether voluntary or compulsory), increased 
| taxation, or a general rise in prices. Any of these 
| courses will give rise to renewed attempts to achieve 
|increased wages in other industries. The only 
(solution appears to be some definite co-ordination 
of wage rates in various industries, having regard 
to the degree of skill in each case. 

The Government did, in fact, announce a national 
wages policy in June, 1941, in the White Paper 
previously referred to, but this did little more than 
suggest certain general principles. After stressing 
the necessity for a reduction in the civilian con- 
sumption of goods, and pointing out that the 
available supplies must, in the future, be still further 
reduced, the White Paper proceeded to summarise 
the principal measures—additional direct taxation, 
rationing and price control—adopted to prevent 
the excess of spendable money leading to inflation. 
After admitting that there might be, in certain 
cases, proper grounds for the adjustment of wages, 
particularly among comparatively low-paid grades 
and categories, it went on to issue a warning that 
the policy of price stabilisation would be made 
impossible, and increases of wage rates would defeat 
their own object, unless such increases were regulated 
in a manner that made it possible to keep prices 
and tendencies to inflation under control. The 
statement referred to the practice of the principal 
|industries to regulate wages through the joint 
voluntary machinery for wage negotiations, and 
recommended that this should continue to operate 
subject to the Conditions of Employment and 
National Arbitration Order. 

The Trade Union Council issued a rejoinder to 
the White Paper, in which they stated that, in their 
view, any attempt to control movements for increases 
in wages was impracticable and undesirable. They 
also drew particular attention to one statement in 
the White Paper, that “ maintenance of wages and 
employers’ remuneration at a reasonable level 
should be achieved so far as possible by improve- 
ment in the efficiency of production by the joint 
efforts of employers and workpeople.” They claimed 
that this meant that applicants for increased wages 
would be required to show that output had actually 
increased, while the general tone of the White Paper 
would mean that employers would automatically 
refuse increases, and arbitrators would be “ bound 
to take note of such a pronouncement.” It must 
be admitted that the operation of the existing 
machinery, up to the present, has obviated any 
serious industrial disputes on the wages question, 
and, in view of the attitude of the T.U.C., there are 
obvious dangers in any attempt to control wages 
too strictly. There is already, however, considerable 
anxiety at the widening gap between income and 
the available supplies of goods, and it is felt that 
there is not a great deal of time in which to imple- 
ment a national wages policy. It is hoped that the 
Lord Privy Seal’s recent announcement in the 
debate on service pay and allowances, that the 
Government were considering the matter of wages, 
meant that they were prepared to formulate such 
a policy. If this is so, a good deal of further publicity 
is likely to be required to convince the employees of 
the necessity for such a policy. 
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‘SOME ASPECTS OF POST-WAR 
RECONSTRUCTION.* 


By W. Gorvon Legs, B.Sc., M.Inst.C.E. 


(Concluded from page 48.) 


As to local government and administration, this 
presumably will remain, in much the same form, the 


means by which the life of the country will be most | 


intimately directed. For all its limitations, it was 
deemed adequate, though not without protest, to 
assume the additional burden of civil defence. We are 
assured, moreover, that local government is bearing 
that burden and discharging the additional duties 
efficiently. That I doubt. As engineers we know 
that efficiency is the ratio of output to input. 
no one can assess the input of work in Local Govern- 
ment to-day, and therefore its efficiency is indeter- 
minate—it is possibly very bad. It may be sufficient, 
though a cynical Yorkshireman might be tempted to say, 
‘Nobbut just.” But, with regional administration 


to assist, direct and drive, a prodigious task is being | 


done. The experiment of regional administration, begun 
before the war in respect of some Government depart- 


ments and services, is being developed under abnormal | 


Its adversaries see in it a potentially 
dangerous extension of bureaucracy ; even its sup- 
porters do not claim for it perfection. Whether the 
greatest fault lies in the primary direction from White- 
hall, or in the transmission through region, or in 
execution by local authorities, is not important. We 
can learn from the experiment, and the fact that 
departmental control has come downy from its pedestal 
in Whitehall and has assumed a more human and less 
statuesque appearance in the provinces is generally 
welcomed. These outposts of central Government 
form foci of local government in the regions. The 
advantages are immediately apparent at a time when 
new duties and responsibilities are thrust on local 
authorities. The central departmental representa- 
tives obtain a knowledge of regional conditions, local 
difticulties and personal idiosyncracies, which must be 
extremely useful. Local authorities are greatly helped 
by their presence, and undoubtedly there is a readiness 
to accept this change as permanent. 

But let us be careful—the experiment is young and 
uur impressions are correspondingly youthful. We 
think well of the change, or ill, according to the latest 
instance of its operation on our work, whether it has 
been helpful and permissive, or obstructive and for- 
bidding. We should do well to remember that the paths 
that are smoothed for us are those along which we are 
expected to travel and to travel quickly. Let us, there- | 
fore, be careful how we make up our minds on this 
subject, there are questions which should be answered. 

Is the setting up of another permanent link in the 
chain of Government desirable ? Would it not be 
better to improve and strengthen the system of local 
government, and is there not danger that regional 
control will do the reverse ? What are to be the peace 
time advantages to set against the heavy additional 
expense ? There is undoubtedly a readiness to accept 
some form of regional control and administration as a 
permanency, but it would seem that there are at least 
some arguments against such a course. Within these | 
administrative regions, what other changes are to be 
found ? The grouping of small authorities for purposes 
of civil defence. Here is perhaps the beginning of a 
greater reform. These are revolutionary ideas and 
they have their roots in common sense and a spirit of 
neighbourliness. They are welcome, and work well in 
wccordance with the good will of those taking part. 
Further reform is needed to make their continuance 
more certain—as, for instance, a greater degree of 
standardisation both in administration and in materials. 


conditions. 





But | 


jand public utilities. 


| boards and the like. 
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| 
|machinery of the department, regional or divisional 
boards through which to act. 

To engineers, however, there is an aspect of this 
report which is disappointing, and that is the apparent 
neglect of, or failure to secure, civil engineering evi- 
dence. There was no chartered engineer upon the 
|Commission. Only four of the witnesses who appeared 
| before it were members of the Institution of Civil 
Engineers, and they appeared by virtue of their office 
in one of the large corporations. Further, although 
the recommendations include proposals for the con- 
stitution of the central authority and regional boards, 


| no suggestion is made that engineers of suitable experi- 


ence should have a place thereon because of their | 
profession, though they would, presumably, be required | 
as servants of the authority. It is, therefore, a matter of | 


great importance that the Institution’s Committee on | 
Post-War National Reconstruction were invited to con- 

sider the report of the Royal Commission and put their 

views before the Minister of Works and Buildings. The 

report was considered in the light of war conditions. 

I have had the privilege of access to the Interim Report | 
| of the Committee and propose to give briefly some of 
the recommendations. 

On the subject of the proposed national authority 
and regional boards, the Committee recommend that 
the authority should be responsible to a Minister of 
Planning and Reconstruction, and should “ take the 
form of a board comprising a chairman and not less 
than three or more than five. other members. The 
chairman, or the vice-chairman, should be a person 
possessing wide engineering as well as industrial experi- 
ence. Among the members of the board should be 
persons representing, in some measure, the interests of 
labour and agriculture respectively. It is also desir- 
able that one member of the board should be a person 
in sympathy with esthetic considerations.” 

‘** Regional Industrial Development Boards to be 
established throughout the country. These Regional 
Boards (eight is the number suggested in Section 6 of 
this memorandum) to comprise, in each area, a chair- 
man and four or more persons possessing amongst them 
experience of industrial undertakings, labour conditions 
At least one member of the 
Regional Board should be an engineer, one should be 
representative of rural amenities, and a majority of 
the members should preferably possess local know- 
ledge in addition.” 

“ The engineers at the head of the technical branches 
of the National and Regional] Boards to be qualified 
and experienced persons possessing knowledge and 
experience of industrial conditions and of public utility 
services (e.g., land drainage, power distribution, trans- 
port, water resources, sewage disposal, etc.).”” 

As to the multiplicity of Local Authorities, the report 
says :—‘‘ The multiplicity of Local Authorities consti- 
tutes one factor which may hinder the planned re-distri- 
bution of industry, particularly in England. The 
inevitable result of the present system is that a large 
proportion of local urban and rural authorities are so 
smallin area and contain such small populations that they 
are unable to support a strong and vigorous administra- 
tion on the small financial resources available to them.” | 

“The union of many of these small administrative | 
units is desirable, and indeed a necessity, if planning for 
industrial redistribution and the further development | 
of town and country planning are to be successfully 
achieved in the post-war period.” 

“The multiplicity of separate local government | 
administrations on Tyneside and on the Clyde hampers 


| 
| 


| 
| 
| 
| 
| 
| 


| the efficiency of existing Regional or areas administra- | 


tive authorities such as sewage, drainage and water 
Unless the union of some of these | 
existing individualistic civic areas is brought about, | 
the policy of post-war industrial development and 


| before war was declared. 


NOTES FROM NORTH AMERICA. 


America’s formal entrance into the war brought 
many changes of importance to the engineering indus- 
try, as might be expected. Foremost is the aban- 
donment of the plan to reduce defence construction 
during 1942. Preliminary estimates by the Office of 
Production Management indicate that the volume of 
construction for all purposes this year will be consider- 
ably greater than the 11,000 million dols. record total of 
1941. During the present year, more than 8,500 
million dols. is to be expended for defence building 
alone, with large increases in the expenditures on 
industrial plants and military facilities. Typical of 
the American plans to increase production of war goods 
is that to manufacture 1,000 heavy bombers a month 


| during 1943, instead of 500 a month, as was planned 


This will involve the 


construction of from six to ten more big plants 


|sinilar to those already built, of which the Fort 
| Worth plant in Texas is typical. This will provide 


2,000,000 sq. ft. of floor space for the assembly of 
bombers, in a building 4,000 ft. long, 320 ft. wide, 
and 65 ft. high ; one of the largest industrial buildings 
ever built in the United States, and perhaps in the 
world. Not all of the new plants are likely to be of 
this size, but some extremely large construction pro- 
jects can be expected. All this new construction 
means that there will continue to be a scarcity of steel, 
copper, and many other building materials. It means, 
too, that there will be a shortage in some districts of 
civil engineers and skilled workmen, and subsequently 
of engineers capable of operating certain types of 
plant; but, in general, the immediate difficulty is 
obtaining materials, since, in the United States as a 
whole, there has been no nation-wide shortage of 
skilled craftsmen. 

Another outcome of the declaration of war has been 
a stabilisation of the labour situation. Before war 
was declared, much valuable time was lost in strikes, 
shutdowns, and union activities on the construction and 
operation of defence factories. This caused, at times, 
a severe retardation of certain phases of the defence 
programme. All this has been changed since repre- 
sentatives of the Federal Government and industrial 
employers and employees met in Washington on 
December 17, at the request of President Roosevelt. 
Three basic points agreed upon were :—(1) the elimina- 
tion of strikes and lock-outs for the duration of the 
war; (2) peaceful settlement of all industrial disputes ; 
and (3) uninterrupted production, to be assured by 
President Roosevelt appointing a War Labour Board 
with official power to deal with all disputes. Repre- 
sentatives of the American Federation of Labour 
(A.F. of L.) and the Congress of Industrial Organisation 
(C.1.0.), America’s two strongest unions, each having 
about 5,000,000 members, signed the agreement. 

Many important engineering works are now under the 
protection of the United States Army. Previously, 
either city, county, or State organisations had guarded 
bridges, tunnels, airfields, transportation facilities, city 
water supplies, and utility systems, including electric- 
power dams. Now, the Army are guarding many of 
these utilities, and many factories producing defence 
goods ; and the public are excluded from undertakings 
such as pumping and filtration plants for city water 
supplies, to which, formerly, they had ready access. 
Already there has been a great speed-up of munitions 
production. Many defence building projects where 
work was previously carried on for eight hours a day, 
and five days or six days a week, have been placed 
on a 16-hour day basis for six days a week, and on 
the more important construction jobs 24 hours a day 
and seven days a week are being worked. Supplies 
of rubber have been causing some concern. About a 


year’s supply, or 600,000 tons, was already in stock in 
the United States, and to help this out it is planned to 
increase the output of synthetic rubber. Originally, 
30,000 tons were expected to be produced in 1942, 
| and plants now under construction have a total capacity 
| of 40,000 tons. New plants, since planned, will bring 


distribution may be hindered.” 

The Committee state that “there is some basis for 
the opinion . . . that the desirable maximum popula- 
| tion of a healthy industrial community is round about 
half a million people.” Such a “community... 
affords sufficient background to support all the forms 


The latter will probably be forced upon us by reason of 
the need for economy; the former will need careful 
planning and perhaps permanent regrouping and 
merging of identities. 

It is difficult to relate the findings of the Royal | 


Commission to post-war re-construction and develop- 
ment because, firstly, the problems reported upon 
were pre-war problems and are now only a shadow 
of the task that lies ahead ; and secondly, the findings | 
are in four parts, namely, a majority report, reserva- | 


| economically professional talent of a high order.” 


of cultural and educational activity ” and “ can utilise | 
My | 


the total up to 120,000 tons a year. 


Municipal construction of buildings primarily for 


final reference to the report is to those parts which | air-raid shelters had not been started by any city 


draw attention to the need for “‘ re-examination and | 


by the end of last year, although air-raid warnings had 





tions on the majority report, a minority report and a | strengthening of the statutory powers relative to town | been experienced at San Francisco and other Pacific 
dissentient memorandum. All reports have this in| and country planning.” | Coast cities, while New York, Boston, and other cities 
common—that a national authority, or a new ministry,| Engineers, I believe, have a very definite contribu-| on the Atlantic coast have had warnings due to false 
with regional boards or councils, would be required for | tion to make to post-war re-construction, not merely alarms, or for drill purposes. The nearest approach 
the immense task of controlling the location of industry | from the purely technical side. We quote so freely | to a city air-raid shelter in the United States is a new 
and the spread of urbanisation. The chief variations | from the Charter of the Institution that we are perhaps garage for parking 1,700 automobiles below street 
come into the report on the question of driving power. | in danger of missing the widest application of the words | level, in the business district in San Francisco. It 
The majority favoured an authority of limited power, | “ use and convenience of man.” Because an engineer | covers an area of 275 ft. by 412 ft. and extends four 
charged principally with advisory and non-executive | deals with inanimate matters, it does not mean that | stories below street level. It is considered to be of 
duties and certain rights of negative control. The | he cannot and does not appreciate the living implica- | value as a protection against incendiary bombs and 
minority recommend a new ministry with full executive | tions of his profession, and I believe that because so | falling building fragments, but it is not scheduled for 
powers, together with, and as an integral part of the | often he makes dead things appear to live, he is to a| completion until June ; its reinforced-concrete roof is 
— __——— | degree peculiarly fitted to contribute to the planning | only a foot thick, and its floors, of similar construction, 
iation of | of our post-war life. It is the very negation of engineer- | are only 10 in. thick. American cities are keenly studying 
the problems of civilian protection. In San Francisco, a 
' committee of structural engineers have selected some 
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250 existing buildings as being serviceable for air-raid 
protection, and a civilian air-raid emergency organisa 
tion is well established and is carrying out many pre 
Similar organisations have been 


York and other munici 


cautionary measures 


established in Boston and New 


palities on the eastern coast The Federal Govern 
ment have announced their intention not to take over 
the railroads, as was done during the 1914-1918 war. 


but some central authority for controlling operations is 
expected to be set up, to co-ordinate all railway trans 
portation. The Office of Defence Transportation has 
established, the maximum 
utilisation of domestic transport facilities. Mr. Joseph 
B. Eastman, chairman of the Interstate Commerce Com 
mission, is director of the agency Many of the 
leading engineering colleges and in the 
United States have announced plans whereby engineer 
ing students can complete their courses in considerably 
less than the normal time By eliminating vacations 
ind continuing work during the summer, some schools 


heen however, to ensure 


new 
universities 


are compressing the usual four-year course into three 


years. A similar practice was followed during the war 
of 1914-18 

At Moffett Field, California, the National Advisory 
Commission for Aeronautics are building a wind tunnel 
which it is claimed will be the largest in the world. It is 
to be completed in 1944, and will enable full-siz 
sireraft to be tested The structure will be 200 ft 
high, 900 ft. long, and 400 ft. wide, and will cover 
10 acres; the present largest wind tunnel is that at the 
Army's Langley Field, in Virginia \ 5,000,000-dols 


contract has already been awarded for construction of 


the new tunnel, in which wind velocities of 600 miles 
per hour are « xp cted to be dev loped by fans 50 ft. in 
liameter 

The Sectional-Steel Construction Committee of the 
Canadian Engineering Standards Association have 


suggested that allowable maximum design stresses 


might be increased 25 per cent. on new buildings, pro 
ir 


vided that experienced engineers responsible tor 


the design rhe provision is intended to apply to 
structures used for war purposes and only during 
the present emergency, and is estimated to permit 


a possi ble saving of over 4,000 tons of steel a year 


The committee which acted upon the request ot 
Canada’s steel controller, Mr. F. B. Kilbourn, recom 
mend, however, that no change be allowed for the 
maximum allowable design stresses for railway and 
highway bridges, and that in no case may the total 
stress in a temporary structure exceed 33,000 Ib. per 
square inch for medium steel 

The first heavy tank to be built in the United States 


handed over to the 
United States Army in the middle of December by the 
Baldwin Locomotive Works, at Eddystone, Pennsy! 
It is the first of a fleet of 0) to be built by the 
Baldwin firm, and requires a crew of six or seven men, 
depending upon the work it is to do. It is not as fast 
is the 134-ton light tank now being built, but has about 
the same speed as the 30-ton medium-weight tank being 
produced for the Army, and is equipped with a 3-in 
high-velocity gun that is considered to make it superior 
to the German 9-ton tanks \ few days previously, 
the American Locomotive Works, Schenectady, New 
York, completed the first pilot model of the American 


all-welded 57-ton machine 
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medium tank to be built with a cast-steel hull By 
eliminating riveting in the superstructure, this con 
struction saves much manufacturing time and, with 
its rounded corners, the hull is expected to deflect 
enemy shells more effectively The new tank is 
known as the M-3Al model 
ARC WELDING AND POSTAG! STAMI DESIGN. 

The important part played by arc welding in the war 
effort of the Union of South Africa has been recognised 
by the issue of a special postage stamp As is the case 
with all stamps issued in South Africa. those of the 6d. 
value are in duplicate, being printed in English and in 
\frikaans. The stamp shows a welder using modern 
shielded electric-arec equipment and dressed in protective 


head shield, gloves and other special clothing 


By a scheme which 


of ground-thread 


THREAD Tap CONTROL. 
January 8, 


(rk 





UND 


came into force on users 


taps longer able to purchase such taps from any 
market 


exclusively 


are no 
Manufacturers are now confining their attention 
to a definite range of taps. and purchasers will 

to obtain supplies from firms nominated by 
Those not 
notice of the change advised to apply 
to the of Jigs, Tools 
Tool Old Queen-street, 


only be able 


users who have received 
for particulars 
Machine 


S.W.1, 


an allocation centre 
are 
and Gauges, 


London, 


Controller 


Control 5 or 


to the Manager, Ground-Thread Tap Allocation Centre, 
101, Beechwood-avenue, Earisdon, Coventry Although 
the scheme has been instituted with the object of 
increasing the output of taps by the prevention of over- 


will also serve 
of the 


Standard Speci 


lapping and gaps in manufacture, it 


standardisation most taps 


le to Brit 


1 step towards us 


on use will be ‘ 
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ENGINEERING. 


SIGNAL LAMPS FOR 








LAMPS FOR NIGHT 
SURVEYING. 


SIGNAL 


Tue bas precision surveys vering the whole 
country, which are being made by the United States 
Coast and Geodetic Survey, are being carried out, to a 
considerable extent, at night,with the object of securing 
the high degree of iracy which is being aimed at. 
In the daytime, refraction due to heat may cause 
considerable ce ition in a line of sight passing close 
to a hillside or building. Some information about the 
type lamp used for night surveying operations 1s 
given in a recent artic! mtributed to the Engineering 
Vews-Re i by Mr. Douglas L. Parkhurst, Chief of the 
Instrument Division of the United States Coast and 
Geodetic Survey 

This body has been using surveyors’ signal lamps for 
some years. One of the early models employed a 


burning ribbon of magnesium fed forward by clockwork. 
t were soon replaced 
fitted with a motor 
rrangement is still used, 
ous modifications in 
days of the 


Acetylene lamps were also used, | 


by battery operated electri imps 
ear headlight reflector Thi 


but experience has suggested vari 





the original design. In the early change- 
over to electric lamps, bulb was devised having the 
filament in the form of a very small coil, located at 
the focal point of the reflector and with the axis of 
the coil coincident with the reflector axis. This 


arrangement provided a powerful ray with a very small 
angle of dispersion, and lamps were produced which 


could be observed at distances up to 75 miles; obser 
vation at a distance of 152-7 miles in Arizona is on 
record 

At the preSent time, three sizes of lamp are in general 
use. One is employed for short lines of a few miles 
only ; the second, which has a 5-in. diameter motor-car 
reflector, covers longer distances and is suitable for 
most of the work carried out ; the third, with a 7-in. 


very long distances. Basically, 
The bulb and reflector are 
that the reflector may be 
und the entire lamp may be 
ixis passing through the 


reflector, is employed for 
all three lamps are alike 
mounted on a frame, 
tilted in the vertical plane, 
swung horizontally around ar 


focal point. The lamp frame, which is generally made 
of mahogany, carries centring plate t the top and 
bottom. These allow two or more lamps to be stacked 
one above the other, illustrated in Fig. 1. As the 
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NIGHT SURVEYING. 








Fie. 2. 


lamps are properly centred, the arrangement enables 
than one theodolite to be sighted on a station at 
the same time When stacked, the lamps are held 
together by a stud and wing nut. A pointer is provided 
to assist in directing the ray of the lamp towards the 
observing station. Fig. 2 shows the arrangement of the 
lamps at an observation point. As some difficulty is 
being experienced in obtaining the larger size of reflec- 
tor, experiments are being carried out with lamps of 
higher candle-power. These indicate that, with more 
powerful bulbs, the 5-in. reflector will be suitable for 
signal lamps for the l#igest distances required. 


morte 








SLOTTED-SKIRT INTERNAL-COM- 
BUSTION ENGINE PISTONS. 


\ SLOTTED-SKIRT piston designed primarily for the 
engines of and light-weight commercial 
vehicles has been recently introduced, after a 
silerable amount of research and testing under service 
conditions, by Messrs. Specialloid, Limited, North 
Finchley, London, N.12. It is made of the alloy with 
which the firm’s name is associated, and is known as 


motor-cars 
con- 


the Specialloid ** Easy-Start ” slotted-skirt piston ; the 
range at present manufactured covers 52 sizes and 


types for 17 different makes of car and commercial 
vehicle. The design departs from ordinary split- 
skirt practice in a number of ways. In the first place, 
it was realised that the overhung part of the piston 
crown, that is, the area above the circumferential slot, 
being unsupported, tends to deform under load with 
consequent loss of efficiency of the piston-ring seal, 


this loss having deleterious effects on both the oil 
consumption and the compression. The usual rib 
from the gudgeon pin bosses to the piston crown is 


therefore supplemented by a second rib forming a 
chord across the piston top in the region of the circum- 
ferential slot. Apart from the stiffening effect of this 
udditional rib, it provides a path for the dissipation of 
heat from the overhung area, which otherwise, from 
the interruption of the connection with the piston 
skirt due to the slot, is liable to become hotter than 
the rest of the crown. It is claimed that cooler running 
and a more even temperature gradient result from the 
additional rib 
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GEAR NEARING COMPLETION. 





Fic. 2. FLamMe-HarRpeENING oF GEAR TEETH. ‘ 
The circumferential slot is cut at the top of the; no doubt, also contributing to. easy starting and 
vertical slot which is situated in a plane at right| smooth running. The surface provided by the tin, 
ingles, in plan, to the gudgeon-pin axis. The area | it is claimed, is not only resistant to petrol * scruffing,” 


on each side of the vertical slot and the corresponding 
opposite area are thus those which take the resolved 
connecting-rod thrust on the cylinder wall These 
two areas are, therefore, left in the Specialloid piston 
bearing surfaces, but, there always 
noticeable degree of flexibility in a slotted skirt piston, 
it is usual to cast or machine away part of the bearing 
surface. In the Specialloid piston this relief area is 
formed when the piston is cast and consists of two 
trapezoidal-shaped clearance areas surrounding the 
gudgeon pins where there is no resolved thrust to be 
taken. The peculiar contour of these relief areas 
results in a very satisfactory distribution of bearing 
surface on the turned portions of the skirt, which 
no doubt contributes to the characteristic referred 
to in the term “ Easy Start.” At,the time, 
the maximum bearing surface under working condi- 
tions is provided and the risk of heavy and localised 
pressures, which might lead to seizure of the piston 
in the cylinder, is eliminated. 

All the pistons are plated with tin, this finish, 


as since Is 


a 


same 


but, since the tin is soft it flows round the skirt of the 
piston when in operation, thus levelling off any uneven 
surfaces which are often caused by expansion of the 
cylinder block and filling in any tool marks left by the 
boring bar or other reconditioning plant. This filling 
in of depressions, small as they may be, plays a not 
unimportant part in the distribution of the lubricating 
oil to the best advantage. All the Specialloid slotted- 
skirt type pistons are fitted standard practice 
with a medium high-pressure ring, Specification D.26, 
this practice having been arrived at from the Yesults 
of tests. This type of ring gives improved efficiency 


as 


MACHINE. 


as regards the compression seal, while the oil con- | 


sumption is reduced and any tendency to ring flutter 
corrected. Wherever the design permits, the pistons 
are fitted with a skirt scraper ring. As regards size, 
all that can be said here is that the range extends 


from 2-2 in. to 3,4 in. in diameter, the former being 
pistons for an Austin 7 h.p., 2) ewt. and 5 ewt. 
van, and the latter for a Bedford 3-ton van of 
1935-38 
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PRODUCTION AND USE OF LARGE 
SPIRAL-BEVEL GEARS. 


Tue illustrated article on machines for generating 
bevel gears with curved teeth given in ENGINEERING, 
vol. 149, page 82 (1940), may now be supplemented 
by a reference to a machine for cutting the teeth of 
large spiral-bevel wheels up to 60 in. in diameter, the 
machines previously described being of smaller capacity. 
The machine to which we now propose to refer is a 
Gleason 60-in. spiral-bevel generating machine, the 
other machines being also manufactured by this firm. 
It is installed at one of the works of Messrs. David 
grown and Sons (Hudd.), Limited, Huddersfield, and 
is, we understand, the only one of its size at present 
in this country. From the illustrations of the machine 
and some of the work done on it given in Figs. 1 to 4, 
on this page and on page 90, it might appear that the 
gear teeth are of the * skew” type, i.e., oblique and 
straight, but ectually they are of the “ spiral” type, 
being oblique and curved. Small gears of this type 
are extensively used on motor vehicles and for other 
purposes, the curvature of the teeth of the wheels 
and pinions, owing to their short length, being usually 
pronounced. This will be obvious from several of the 
i lustrations in our previous article, and it will als« 
there be clear that the teeth are cut by what is virtually 
a face miller, that is, a machine in which the cutting 
tool consists of a rotating disc fitted with a number of 
periphera] blades on the face. 

Large spiral-bevel gears are not cut in this way, the 
machine shown in Fig. 1 employing a reciprocating 
tool in conjunction with a rotating movement of the 
work, the teeth being, therefore, formed by a plano- 
generating process. The crank-operated reciprocating 
slide may be identified by its connecting rod, though 
the crank itself is covered by a guard. The slide can 
be set at any angle in the vertical plane to give the 
desired obliquity of tooth. The work is held on the 
faceplate of an indexing head which can be set at any 
angle in the horizontal plane according to the * cone ” 
of the gear desired. Thus, in Fig. 1, where a compara- 
tively steep coned gear is being cut, the work head is 
set so as to make a wide angle with the axis of the 
tool head, while, in Fig. 4, where the gear has a flat 
cone, the axis of the work head is inclined but slightly 
from that of the tool head. In Fig. 3, which shows the 
pinion that meshes with the wheel in Fig. 4, a steep 
cone is involved and the angle between the two axes 
is large. It should be noted here that the pinion is 
mounted on the faceplate spindle and not on the face- 
plate itself, the work head being reversed on its 
swinging base as will be evident from a comparison of 
Fig. 1 with Fig. 3. It may be pointed out that the 
apparently solid rods above the tool in the latter figure 
are merely jets of cutting lubricant, while it may be 
mentioned that this particular wheel and pinion form 
part of a combined bevel-gear and helical-gear reduc- 
tion unit, transmitting 1,300 h.p., with a speed reduc- 
tion from 5,100 r.p.m. to 264 r.p.m. 

The faceplate of the machine with its indexing 
mechanism is employed for the process of heat treating 
the tooth surfaces. This process is shown in operation 
in Fig. 2, and is employed for certain purposes in which 
high powers are transmitted, the wheels being then 
made of medium or high carbon steel. It will be recog- 
nised that a flame-hardening equipment mounted on a 
travelling carriage is employed. The wheel is rotated 
by the indexing mechanism of the machine to bring 
each tooth successively into position and the burner 
is traversed by hand along the tooth. The primary 
claim among the advantages obtained by using a spiral- 
bevel gear is that the amount of lengthwise contact 
between the meshing teeth can be accurately controlled. 
This characteristic was fully discussed in our previous 
article, but it may be briefly pointed out that by 
varying the curvature of the tooth in the wheel and 
its meshing pinion the load is distributed over the 
central, or strongest, part of the tooth. With a 
straight tooth, such as is employed in a skew gear, the 
conditions cannot be predicted. Theoretically, the 
contact area should extend for the full length of the 
tooth, with a consequent even distribution of the load, 
but any slight displacement of either wheel or pinion 
may cause concentration of the load at one corner 
of the tooth, when breakage may result or difficulties 
may occur with lubrication. 

In general, it would appear that the advantages 
of large spiral-bevel gears are not so widely recognised 
as they are with the smaller sizes, but it may be of 

| interest to mention some applications of the larger 
}gears. One of the first applications was to the table 
drive of vertical turning and boring mills, where 
it was found to effect a noticeable improvement in the 
smoothness of finish on turned surfaces. Extensions 
of this practice are possible in the machine-tool in- 
dustry, as, for example, in vertical type surface grinding 
machines. The gear has been used successfully in a 
textile mill for transmitting the power from a water 
turbine to line shafting, and in rod mills, where it is 
necessary to transmit power to a number of closely- 
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pitched shafts at right angle to a common driving | 


shaft, the resultant layout being more compact than was 
the case with the helical gears on parallel shafts pre- 
viously employed. 
neering, the spiral-bevel wheel drive having been 
fitted to vessels having the Voith-Schneider propeller, 
in which system, as will be obvious from the accounts 
given in ENGINEERING, vol. 145, page 650 (1938), 
and vol. 147, page 402 (1939), the axis of the pro- 
peller is vertical while that of the main driving shaft 
is horizontal. Another marine application of right- 
angle drive employing spiral-bevel gears is in ships’ 
steering gear. Pumping and oil well plant and ore- 
crushing machinery are other applications. 

Apart from smooth running, it is claimed that spiral- 
bevel gears involve lower first cost; not that the 
actual wheels can be produced more cheaply than 
bevel wheels with straight teeth, but that the smaller 
casings required for the spiral-bevel wheels are less 
expensive. It is necessary, however, to take certain 
precautions in the mounting of spiral-bevel gears. 
The thrust reaction, for example, is different from 
that of a straight-toothed bevel gear, and provision 
should be made so that the initial setting’ can be 
adjusted to give the best distribution of contact area 


between the meshing teeth since this influences both the | 


life of the gears and their smoothness of running. Some 
engines may have facilities for producing their own 
blanks, but it is generally better to consult the 
specialists who will have to cut the teeth regarding the 
most suitable diameters and face angles and as to the 
method by which the blank is to be held during the 
cutting operation. The gear-cutting firm may well 
be consulted before the final lay-out of the drive is 
decided upon. 








INSTITUTION OF ENGINEERING 
INSPECTION. 


Ix order to commemorate the coming of age of the | 


Institution of Engineering Inspection, which occurred 


during the 1940-41 session, it has been decided to} 


institute an annual award, to be known as the “* Presi- 
dent’s Award,” which will be made to the member, 
associate member, or graduate member who submits 
the best paper relevant to matters connected with 
engineering inspection during each session. The 
scheme was inaugurated in September, 1941, at a 
meeting of past-presidents, who all welcomed the 
project and accorded it their unqualified support. 
At a meeting of the Council of the Institution, held 
subsequently, the terms of the award were agreed to, 
and they have now been published in the current issue 
of Engineering Inspection, the official organ of the 
Institution. The award will be made to the author 
of the most meritorious contribution submitted for 
presentation, or publication, between July 1 in any 
year and June 30 in the following year. The value 
of the award will be announced in advance and, in 
general, will not be less than 5/. If, however, none 
of the papers submitted during a session is of sufficient 
merit, the award may be withheld; alternatively, if 
two papers are of equal merit, the award may be 
divided. The award will not take the form of a 
cash prize; it will be in the form of books or 
scientific instruments and will be accompanied by 
a diploma. 

In the adjudication of the papers, the qualities which 
will be considered will include the originality of the 
subject or the advance demonstrated in the technology 
of inspection. Moreover, the extent to which the 
paper treats of the subject in a logical, comprehensive 
and sound manner and its arrangement to show readily 
the subject in its proper perspective will also be given 
due consideration. The award will be adjudicated by 
a committee appointed by the president, whose decision, | 
it is pointed out, shall be taken as final. Papers read | 
before the Institution during the course of a session | 
and not specially prepared for consideration by the 
award committee will be eligible. The Council retain 
the right to publish the winning paper in the journal | 
of the Institution, but it is emphasised that it must 
be the sole work of the competitor, acknowledgment 
being made of any outside source of information 
employed by the author. Finally, the Council reserve 
the power to alter any of the conditions outlined above 
should such be deemed advisable in the future. 

We feel convinced that the decision to establish 
the President’s Award will be welcomed by all the 
members of the Institution. Similar awards founded 
by other technical institutions have almost invariably 
served to encourage the members, and more par- | 
ticularly the younger members, to contribute papers, | 
many of which have shown latent talent and, on pre- 
sentation, have given rise to informative discussions. 
Further details of the Award may be obtained on| 
application to the Secretary of the Institution, 5, | 
Pierrepont-street, Bath. 





Another field is in marine engi- | 


} Truro, Cornwall ; 
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INSTITUTION ELECTIONS. 


INSTITUTE OF TRANSPORT. 


Member.—W. T. Christie, Pretoria, S. Africa; A. C. 
Lisle; W. E. Maeve, Belfast; D. M. Sinclair, Bir- 
mingham; R. Veitch, Argentina; J. S. Wills, Lon- 
don. 


| Associate Member.—T. E. Peet, Durban, 8. Africa : 


J. F.E. Pye; D. A. F. Quekett ; C. R. Wreathall. 


INSTITUTE OF MARINE ENGINEERS. 
Member.—J. J. W. Middlemiss, South Shields. 


Belgian Congo, Central Africa. 


INSTITUTION OF CIviIL ENGINEERS. 


Raworth, Cobham, Surrey. 


Associate Member.— Richard Adams, 
S.W.13; 
Thomas Bedford, London, N.W.4. ; 
| Boyce, London, S.E.27 ; 
|(Lond.), Penisarwaen, Caernarvon; William Buckle, 
Greenford, Middlesex ; James Busby, B.Sc. (B’ham.), 
| Sheffield; Kaikhushru Behramshaw Carnac, B.E. 
| (Bombay), Dadar, Bombay ; Alfred George Davenport, 
Sideup, Kent; Balaji Narasingha Rao Desai, B.E. 
(Mysore), Calcutta; Hugh Ford, PhD., B.Sc. (Eng.) 
(Lond.), Hartford, Cheshire; Edward Enos Fraser, 
B.Se. (Eng.) (Lond.), Kingston, Jamaica, B.W.I.; 
| John Baptiste Giusto, Port of Spain, Trinidad, B.W4l. ; 
| George Bernard Godfrey, Dagenham ; John Ferdinand 
| Greinig, New Malden, Surrey ; George Ernest Higgins, 
| Horwich, Bolton ; Hugh Columba Hill, B.Sc. (Belfast), 
London, 8.W.1; Edward Frederick Hope-Jones, M.A. 
(Cantab.), Southport, Lancs.; Paul Dion Jansz, 
Colombo, Ceylon; Geoffrey Miles Johnson, B.A. 
(Cantab.), Cambridge ; 
B.E. (Bombay), Nagpur, India; Govind 
Kulkarni, B.E. (Bombay), Poona, India; Ranjit 
| Kumar, B.Sc. (Eng.) (Lond.), Port of Spain, Trinidad, 
| B.W.1.; James McCusker, B.Sc. (Glasgow), Glasgow ; 
| Michael James McEntee, B.E. (National), Dover; 
| James Geoffrey MacLellan, London, N.4; Archibald 
| Vernon McQuarrie, B.Eng. (Liverpool), Pontefract ; 
| Birendra Nath Majumdar, B.Sc. (Calcutta), Salkia 
|(Howrah), India; Donald Brendan Murphy, B.E., 
B.Sc. (N.U.I1.), Cork ; Cyril Wilfred Pugh, B.Sc. (Eng.) 
(Lond.), Plymouth; James Griffith Abiathar Pugh, 
B.Sc. (Wales), Blaenavon, Mon.; Arthur Philip 
| aichesasion, B.Sc. (B’ham.), Chepstow, Mon.; Colin 
| Hugh Steven, B.Sc. (Bristol), St. Buryan, Cornwall ; 
| David Ivor Williams, B.Sc. (Wales), Abertridwr, 
|'Glam.; Jackson McLaren Wint, B.Sc. (Eng.) (Lond.), 
| Jamaica, B.W.I. 

| Student to Associate Member.—George Kent Arm- 
| strong, B.E. (N.Z.), Dunedin, N.Z.; Kenneth Alan 
| Ballinger, Dunedin, N.Z.; Charles Bernard Barlow, 
| B.Se. (Eng.) (Lond.), Birmingham ; Kenneth Matthew 
Beer, Southall, Middlesex ; Peter Francis Carter, B.Sc. 


| Darukhanavala, B.E. (Bombay), Parel, Bombay ; 
| George Davie, Glasgow; Lancelot Smith Dodd, B.Sc. 
(Eng.) (Lond.), Singapore; Desmond Durkin, B.Sc. 
|(Manch.), Bath; John Christopher Guinness du Toit, 
| B.Se. (Cape Town); Cecil Dutton, B.Sc. (Manch.), 
| Bury, Lancs. ; Eric Blakeley Glover, Lichfield, Staffs. ; 
Norman Holmes, Preston; Guy Ashford Laurence, 
| Barnet, Herts.; William Gordon Martin, Neston, 
| Wirrall, Cheshire; Frederick Donald Peacock, B.Sc. 
(Eng.) (Lond.), Radlett, Herts.; Wilfrid Alan Rendle, 
| London, S8.W.19; John Victor Garland Shilston, 
| Dagenham ; Andrew Sim, B.Sc. (Edinburgh) ; Nicholas 
| Stathe, Minehead, Somerset; John Alwyn Thrall, 
Norman Frederick Truscott, Lon- 
don, N.21; Douglas Walpole, Coulsdon, Surrey ; 
Stanley Macdonald Wilkinson, B.Sc. (Eng.) (Lond.), 
Bradford ; Philip George Worley, Deal. 








BOOKS RECEIVED. 


United States National Bureau of Standards. 
H32. 
of Electric Supply and Communication Lines. 
by the American Standards Association, August 
1941. Washington: Superintendent of Documents. 
[Price 65 cents.} 


Handbook 


Approved 
9 


The Institution of Heating and Ventilating Engineers. | 


Recommendations for the Computation of Heat Require- 
menis for Buildings. As Embodied in the Guide to 
Current Practice Issued to its Members by the Institution. 
London: Offices of the Institution, 21, Tothill-street, 
Westminster, S.W.1. [Price ls. 9d. net.] 

Post-War Questions. No. 12. Looking Back to See 
Straight. By VAUGHAN WILKINS. London: The 
Individualist Bookshop, Limited, 154, Fleet-street, 
E.C.4. [Price 6d.) 


Associate Member to Member.—K. F. Lilauwala, | 
Bombay. 
Associate to Member.—J. B. Norris, Leverville, 


Member.—James Percy Hallam, Manchester; Alfred Conse 


London, 
Emile Henry Newell Augier, Edinburgh ; 
Lindsay Barratt 
Colin Brown, B.Sc. (Eng.) | 


Jamshedji Cawasji Karkaria, 
Jeevaji | 


| great demand. 
| (Eng.) (Lond.), Newport, Mon. ; Pestonjji Jehangirji | in this area report that the prospects of the forthcoming 
|} season are good ; 


PERSONAL. 


DR. ALEXANDER Harvey, B.Sc., Ph.D., F.Inst.p,, 
head of the Physics Department, Wigan and District 
Mining and Technical College, Lancashire, has 
| appointed Principal of the Scunthorpe Modern 
Technical School, Lincolnshire. 

Mr. ERNEST TURNER, chief inspector, 
Southern Railway, has retired after 50 fears’ service. pH. 
| has been awarded the Company's Gold Medal. 


been 
and 


| 
locomotive 


Mr. W. S. Puticox, D.F.C., M.A., has been appointed 
| vice-chairman of Messrs. Telephone Manufacturing Co. 
pany, Limited, and joint managing director of Messrs 


Rentals, Limited, West ‘Dulwich, | 


| Telephone 
S.E.21. 
Messrs. H. G. BENNETT AND COMPANY 

LimirepD, makers of industrial gloves, 2 Coronat 


ndon 


di r 
Lo s 


road, 


Liverpool, 23, have appointed Messrs. GUNN Th ping 
ANY, Limirep, Swinton House, 324, Gray's In vad 
London, W.C.1, to be their London Agents. 
Mr. H. T. Broap, assistant examinations office, 
Royal Society of Arts, has been appointed examinations 


officer of the Society in succession to Mr. C. D. C\s<ipy 
who retiring next monthi Mr: Cassidy 
| appointed examinations adviser as from the dat 
his retirement. 

Mr. A. E. Crisp, M.A., who, as stated on page 48, ants 


has been 


of 


is 


has been appointed general manager and secretary 
Chatham and District Water Company, is now a 
member of the Institution of Civil Engineers. He is, in 


| addition, F.G.S., M.Inst.W.E., and A.M.I.Mech.E 

Mr. J. ALLEN Howe, B.Sc., has been elected president 

of the Institution of Mining and Metallurgy for thx 
1942-43. He will take office in May. 

| Masor-GeneraL K. C. APPLEYARD, C.B.E., D.L 

M.1.Mech.E., Director of Emergency Works, Ministry of 
Works and Buildings, has resigned that position as from 
February 28. Mr. J. M. WILsoNn has been appointed to 
succeed General Appleyard. 


year 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday 
Tron and Steel.—The production of steeb is steadily 
increasing. Though melting plant has been extended 
considerably during the past few years, the demand 
tends to exceed production in certain types of material- 
Government requirements are such that only a limited 
amount of steel can be supplied to commercial users 
The demand for raw and semi-finished materials is of 
Supplies of hematites, pig iron, and 
Business is parti 


record dimensions. 
scrap are reported to be adequate. 
cularly brisk in all types of the high-grade steels for 
which Sheffield is noted. Special tool and die steels 
|are in strong request, and a larger tonnage of cutting 
steels being supplied. There also an increased 
| demand for composite steel, or steel-faced iron. 
less steel, and heat- and acid-resisting materials are in 
Makers of agricultural machinery parts 


is is 
Stain 


and that the market is already mor 
active. The medium branches are exceptionally 
Electfical plant is a progressive line, and local works 
producing high-efficiency steels used in the manufacture 
of generators, transformers, and similar plant, ar 
delivering increased tonnages to various parts of the 
country. Great activity continues in the heavy machi 
nery and engineering trades. Steelworks and ironworks 
machinery, and related equipment, are in strong demand 
and several works have important orders in hand. Thes« 
include rolling mills, furnaces, forging plant, foundry 
equipment, hydraulic presses, and plant required by the 
tool-making industries. 

South Yorkshire Coal Trade.—The export 
shows little change, only a limited amount of business 
being transacted. The inland market is active, and al! 
classes of industrial fuel are moving freely. Steams are 
in strong demand, while smalls and slacks are being 
supplied to power stations and gasworks in larger 
quantities. Locomotive coal is also a progressive section 
The house-coal market is also firm. 


busy 


position 








Safety Rules for the Installation and Maintenance ' 


MACHINE-TOOL PRODUCTION IN THE UNITED STATES. 
The production of machine tools in the United State- 
during 1941 was estimated, at the end of the year, to 
amount to a value of 765,000,000 dols. The output for 
1940 was only 450,000,000 dols. Machine-tool require- 
ments in 1942 are estimated at 1,500,000,000 dols., bu’ 
leaders of the industry consider that the maximum pro- 
duction to be expected is about 1,300,000,000 dols. For 
certain machine tools, there is a long list of orders to be 
completed before 1942 orders can be dealt with. To assist 
the industry to expedite production, Mr. George Brainard, 
president of the General Fireproofing Company, Youngs- 
town, Ohio, has been appointed head of the tools section 
the Office of Production Management. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—The output at the Welsh | 
mines remained at a level below that maintained in the 
weeks before Christmas. As a result, there was again an 
acute shortage of coals of practically all descriptions. 
There was a sustained demand from both home and 
foreign users, but little business could be handled for 
delivery for some little time to come as the collieries’ 
productions were almost entirely required for the public- 
utility undertakings and the essential war industries. 
Stem lists were also well filled ahead. There was a good 
demand for the best large qualities, which were not easy 
to secure for delivery over some time ahead, and the 
searcity of the sized classes was again acute. What 
occasional odd lots were on offer were taken up at the 
recent high prices. The demand for the bituminous 
small sorts was fully maintained, but these coals were 
almost unobtainable. Some of the better quality dry 
steam smalls were busier, but the inferior dry steam coals 
were still in ample supply for early delivery and were 
dull. 


NOTES FROM THE NORTH. 


GLasGcow, Wednesday. 

Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade during the week. 
Although munitions, ships, boilers, etc., absorb a large 
percentage of the output, a heavy tonnage is also required 
for other work of an essential character. Local steel 
makers are able to meet all demands fairly promptly. 
Plates are being delivered regularly to shipbuilders and 
boilermakers, as both have many important orders in 
hand. There is a strong demand for special and alloy 
steels, and the production is being increased. Makers 
of black-steel sheets have well filled order books and 
although Government restrictions on the use of steel 
have reduced the inquiry to a certain extent, licences 
for limited tonnages are being granted for commercial 
purposes, where a reasonable case can be put forward. 
The following are the current quotations :—Boiler plates, | 
171. 2s. 6d. per ton ; ship plates, 16/1. 3s. perton ; sections, 
151. 88. per ton ; medium plates, | in. and thicker, rolled 
in sheet mills, 217. 158. per ton ; black-steel sheets, No. 24 
gauge, 221. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for home 
delivery. 

Malleable-Iron Trade.—In the West of Scotland malle- 
able-iron trade the works are all fairly well employed, | 
but more business could be undertaken if the raw| 
material position were more satisfactory. Wrought-iron | 
scrap is still rather scarce, but it is anticipated that 
collections will show considerable improvement before 
long. The demand for re-rolled steel bars is not very 
brisk at present and makers would be able to meet a 
larger demand for prompt delivery. Prices are steady | 
and are as follows :—Crown bars, 151. 12s. 6d. per ton ; | 
No. 3 bars, 131. 12s. 6d. perton; No. 4 bars, 131. 178. 6d. 
per ton; and re-rolled steel bars, 171. 15s. per ton, all 
for home delivery. 








| 
Scottish Pig-Iron Trade.—Active conditions continue | 
in the Scottish pig-iron trade and the output of both | 
hematite and basic iron is quickly taken up. Steelmakers 
are pressing for basic iron. and hematite iron is also in | 
strong demand. There has been little improvement in 
foundry grades, which move rather slowly. Stocks of 
raw materials are satisfactory. To-day’s market quota- | 
tions are as follows :—Hematite, 61. 18s. 6d. per ton, and 
basic iron, 61. 0s. 6d. per ton, both delivered at the steel 
works ; foundry iron, No. 1, 6l. 5s. 6d. per ton, and 
No. 3, 61. 3s. per ton, both on trucks at makers’ yards. 





ARSENIC IMPORTER-DISTRIBUTORS.—An Association of | 
Importer-Distributors of Arsenic is being formed to | 
regulate the distribution of all supplies of this material. 
Persons who, either purchased arsenic from an overseas 
source of supply, or distributed arsenic—either directly 
or indirectly—to consumers, in any part of the period 
January 1, 1938, to June 30, 1941, are eligible for member- 
ship of the Association. Supplies will be allotted for | 
distribution on a quota basis and all communications 
should be addressed to Messrs. Thomson McLintock and 
Company, Granite House, 97, Cannon-street, London, | 
E.C.4. 


CONTROL OF TIMBER.—The Ministerof Supply has issued | 
the Control of Timber (No. 21) Order (S.R. and O. 1941, 
No. 2088, price 1s. 6d.), and Directions Nos. 1-6 (3.R. | 
and O. 1941, No. 2089, price 1d.). These provide for | 
uniform prices for national-stock imported timber ex 
wharfinger’s yard, in place of prices varying with the | 
cost of transport from the port to these yards. The | 
Timber (Charges) (No. 5) Order, 1942 (S.R. and O. 1942, | 
No. 3, price 3d.), issued by the Treasury has also recently 


NOTES FROM CLEVELAND AND 


| THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The prospects of a resumption of 
normal trading are remote, but iron and steel producers 
are able to meet the heavy demands of the munition 
works and war-equipment manufacturers. The volume 
of business passing this month has been considerably 
larger than is usual in January. At the close of 1941, 
the carry over of work was light, leaving producers in a 
position to accept orders for early delivery as acquisition 
licences were obtained. 

Cleveland Iron Trade.—Conditions at the foundries 
vary, but these establishments, generally, are more fully 
employed and are consuming larger quantities of pig iron 
notwithstanding the liberal use of scrap. The fixed 
prices of Cleveland pig remain at the level of No. 3 
quality at 128s., delivered within the Tees-side zone. 

Basic Iron.—The nominal figure for basic iron remains 
at 120s. 6d. Makers are still retaining the whole of the 
output, but although they are not yet in a position to 
spare parcels for the market after carrying the heavy 
requirements of their own consuming departments, they 
are able to add occasional small lots to stocks. 

Hematite.—The shortage of hematite still necessitates 
the enforcement of the control of distribution regulations, 
and delivery allocations continue to be confined to 
consumers who are unable to use substitutes for carrying 
out the work they have in hand. The steadily increasing 
use of refined iron and of scrap, instead of hematite, is 
gradually easing the pressure for supplies. Official 
quotations are ruled by No. 1 grade of hematite at 
138s. 6d., delivered to areas in the North of England. 

Foreign Ore.—Imports of foreign ore are better than 
was anticipated, and, apart from the qualities used in 
hematite production, supplies are adequate for all 
requirements. 

Blast-Furnace Coke.—Transactions in Durham blast- 
furnace coke are few. Market values are at the equiva- 
lent of good medium qualities at 37s. 6d., f.o.r. at the 
ovens. 

Manufactured Iron and Steel.—The maintenance of 
substantial stocks of semi-finished iron and steel ensures 
full activity at the re-rolling plants. In the finished-iron 
industry the output of light commodities is increasing, 


| and production of heavy descriptions of material remains 


at a high level. The ability of steelmakers to shorten 
the time of delivery is due to the rigid exclusion of orders 
for civil purposes rather than to any increase in output. 
A fairly free issue of specifications for heavy joists and 
sections is reported, and steel departments generally are 
assured of full activity for some time. Satisfaction is 


| expressed with the handling of the unabated demand for 
ship and boiler plates. Sheets are in rather less urgent 


request than has been the case recently, but makers have 
a good deal of work to complete. Producers of special 
alloy steels are experiencing a heavy demand for supplies. 








EXPorRT CONTROL IN THE UNITED STATES.—The Board 


lof Trade has received information from H.M. Repre- 


sentative in Washington that all exports from the 


| United States were made subject to export licence as 


from December 23, 1941. 

Export CREDITS GUARANTEE DEPARTMENT.—During 
the quarter ended December 31, the Export Credits 
Guarantee Department assumed liability up to a maxi- 
mum of 11,723,4331., in respect of contracts, policies 
and guarantees amounting to 23,218,5711., under Section 
1 of the Export Guarantees Act, 1939. 

SUPPLIES OF OFFICE MACHINERY.—The Board of 
Trade has issued the Supply of Office Machinery (Re- 
striction) Order (S.R. & O., 1942, No. 29) to cover 
dictating, accounting, adding, calculating and punched- 
card machines, whether new, reconditioned or second- 
hand. As from January 21 no person may supply or 
acquire any such machinery, without permission. Per- 


isons wishing to acquire office machinery of the above 


kinds for their own use should submit their requirements 
to their suppliers. The suppliers will notify the Direc- 


torate of Office Machinery of these requirements, and the 


Directorate will then authorise the release of machines, 
in approved cases, as far as supplies will allow. Persons 
wishing to acquire used machines either for immediate 
re-sale or for reconditioning and re-sale may apply to the 
Directorate of Office Machinery, Board of Trade, Mill- 
bank, London, S.W.1, for a general licence authorising 
them to acquire such machines. The Directorate will 
not normally be prepared to issue licences to persons 
who were not regularly engaged in buying and selling 
machines of this kind before September 1, 1939, and who 


come into force. This Order consolidates the provisions | are not in possession of adequate facilities for recon- 
of previous Timber (Charges) Orders and makes a number 
of minor adjustments consequential to the Control of 
Timber (No. 21) Order, 1941. 





NOTICES OF MEETINGS. 





| 
It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF PRODUCTION ENGINEERS.—North- 
Eastern Section: To-night, 6.15 p.m., The County Hotel, 
Newcastle-upon-Tyne. Lecture: ‘“‘ Turbine Blade Pro- 
duction,’’ by Mr. J. Henderson. London Section: Satur- 
day, January 31, 2.30 p.m., 36, Portman-square, W.1. 
Informal Discussion on “‘ Production Control.” 

KEIGHLEY ASSOCIATION OF ENGINEERS.—To-night, 
7 p.m., The Victoria Hotel, Keighley. ‘“‘ The Design 
and Application of Gearing,”’ by Mr. W. A. Tuplin. 

INSTITUTION OF MECHANICAL ENGINEERS.—Yorkshire 
Branch: Saturday, January 31, 2 p.m., The Hotel 
Metropole, Leeds. Annual General Meeting. . Mr. W. A. 
Stanier’s Presidential Address, “The Position of the 
Locomotive in Mechanical Engineering.” (To be pre- 
ceded by a luncheon at the Hotel Metropole at 1 p.m.) 
North-Eastern Branch: Monday, February 2, 6 p.m., 
The Mining Institute, Neville Hall; Newcastle-upon-Tyne. 
The Thomas Lowe Gray Lecture: “ The Propelling 
Machinery of Cross-Channel Packets,”’ by Major William 
Gregson. 

JUNIOR INSTITUTION OF ENGINEERS.—Saturday, Janu- 
ary 31, 2.30 p.m., 39, Victoria-street, Westminster, S.W.1. . 
Informal Meeting. Lecturette : ‘Some Notes on Build- 
ing Problems After the War,” by Mr. S. Bylander. 

Royal SocteTty ofr ARTS.—Monday, February 2, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. Cantor Lec- 
ture III. ‘“‘ Soil Physics: Theory and Practice,’’ by Dr. 
B. A. Keen. Wednesday, February 4, 1.45 p.m. 
*“* Fluorescent Lighting,” by Mr. H. G. Jenkins. 

INSTITUTION OF ELECTRICAL ENGINEERS.—WVireless 
Section: Wednesday, February 4, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “‘ Time Bases,” by Mr. 
O. S. Puckle. Meter and Instrument Section: Friday, 
February 6, 6 p.m., Savoy-place, Victoria-embankment. 
W.C.2. Joint Meeting with the Transmission Section. 
*“ Field Measurements of Insulation,’”’ by Messrs. E. A. 
Burton, J. S. Forrest and T. R. Warren. North Midland 
Students’ Section : Saturday, February 7, 2.30 p.m., The 
Hotel Metropole, Leeds. Problems Afternoon. 

NortTuH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, February 6, 6 p.m., The Mining 
Institute, Neville Hall, Newcastle-upon-Tyne. ‘“‘ Screw 
Propeller Theory,” by Dr. J. Lockwood Taylor. 

STOKE-ON-TRENT ASSOCIATION OF ENGINEERS.- 
Saturday, February 7, 6 p.m., at Messrs. Robert Hyde 
and Son, Limited, Stoke-on-Trent. ‘‘ Hosiery Machin- 
ery : Its Development and Maintenance,” by Mr. J. C. 
Hollinshead. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, February 8, 3 p.m., 12, 
Hobart-place, Westminster, S.W.1. ‘“‘ Power Plants in 
Prospect: A Twenty Years’ Prophecy,” by Mr. F. H. 
Bothamley. 








LONG-DISTANCE POWER TRANSMISSION BY ALTER- 
NATING CURRENT: ERRaTA.—Our attention has been 
drawn to three errors which occurred in the concluding 
portion of the article by Dr.-Ing. E. Friedlander and 
Mr. C. J. O. Garrard on the above subject, which was 
published in our issue of January 16 last. In the fourth 
paragraph of the left-hand column, on page 42, the 
words “ static or,”” which appear in the first line, should 
be omitted. The opening sentence should thus commence 
as follows :—‘ The stabilising effect of synchronous 
condensers,”” etc. In the same column, 11 lines from 
the bottom, the word “* decreases ”’ should be substituted 
for “ increases”’; and in the middle column, 19 lines 
from the top, the date of D R P 592.510 should be 1934 
and not 1931. 





INSTITUTE OF METALS MEDAL.—The Platinum Medal 
of the Institute of Metals for 1942 has been awarded to 
Mr. W. Murray Morrison, vice-chairman and managing 
director of the British Aluminium Company, Limited, 
in recognition of his outstanding services to the non- 
ferrous metals industries. Mr. Morrison is an original 
member and a Fellow of the Institute of Metals, on the 
Council of which he served for 16 years—in the last 
two as vice-president. Mr. Morrison has been concerned 
with the development of the aluminium industry since 
the inception of the British Aluminium Company in 1894. 
He is also a pioneer of the great developments of Highland 
water power upon which depend the electro-metallurgical 
operations for the production of aluminium by his com- 
pany. This constitutes the fifth award of the Platinum 
Medal, previous recipients having been Sir William 





Bragg, 1938; the late Sir Harold Carpenter, 1939 ; 
Dr. Paul Merica, 1940; and Dr. C. H. Desch, 1941. It 


ditioning and servicing. The approval of the Directorate | is expected that the Medal will be presented to Mr. 
of Office Machinery will be required before any machines | Morrison on the occasion of the annual general meeting 


so acquired are disposed of or are broken up. 





of the Institute, to be held in London in March. 
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RAW MATERIALS AND SALVAGE.* 


RECENT events in the Pacific threaten North America 
not only on the military and naval fronts. 
corner of South-eastern Asia most directly involved in 
war with Japan comes 99 per cent. of the world’s rubber 

53 per cent. from British Malaya, India, Burma, and 
other British possessions, 39 per cent. from the Nether- 
lands East Indies and 7 per cent. from Indo-China and 
Thailand. Approximately 75 per cent. of the world’s 
tin comes from the same area, which also possesses rich 
petroleum resources. In addition, Japanese naval 
activity in the Pacific may well interfere with deliveries 
of Australian wool, Indian jute and hemp, Philippine 
and Hawaiian sugar and other products of vital import- 
ance. The serious nature of the economic situation was 
immediately brought home to the people of Canada and 
the United States by the prompt actions of their 
Governments in restricting the sale and processing of 
rubber. Few modern means of transportation can 
function efficiently without rubber, and available 
resources must be conserved for the Forces and essential 
industrial transportation. 

Reduction of consumption is not the only contribu- 
tion that can be made by the ordinary citizen. He can 
contribute in a more direct manner by increased activity 
in the important work of salvage. The collection of 
waste materials, in this emergency, must replace, rather 
than supplement, ordinary sources of supply. In 1939, 
some 170,000 tons of reclaimed rubber, the equivalent 
of 85,000 tons of crude rubber, were produced in the 
United States, and it is estimated that their available 
equipment, at full capacity, could almost 
double that amount. The annual volume of business 
done by waste-metal dealers in the United States is 
estimated at 1,000 million dollars and, as early as last 
September, ways and means of increasing this by 20 
per cent. were under discussion in Washington. At 
that time it was reported that, during 1941, about 
25 per cent. of all new steel produced would come from 
scrap; likewise, scrap contributed 34 per cent. of the 
copper supply, 29 per cent. of the tin, 22 per cent. of 
the aluminium, 20 per cent. of the lead, and 16 per cent. 
of the rubber. It 
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* From the Monthly Letter, for January, 1942, 
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iron and steel scrap are resting in the basements, 
dump heaps and automobile graveyards of Canada. 
An intensive campaign is now under way to restore a 
large part of this scrap to valuable use in machinery 
and tools of war. The collection of iron and steel scrap 
is at present the principal objective of the National 
Salvage Committee of the Department of National War 
Services, but it is not the only objective. A nation- 
wide campaign for the collection of secondary materials 
of many kinds was in progress throughout 1941 and 
will continue until the end of the war. A special drive 
for aluminium was successfully undertaken in Septem- 
ber and the collection of copper, brass, lead, zinc and 
other non-ferrous metals is continuous. It is estimated 
that 1 lb. of scrap aluminium recovered means 11 kWh 
of electricity saved. 

One question arises in connection with the salvage of 
secondary materials. When metals are scarce, and 
particularly now that tin supplies are dangerously 
threatened, why not save the millions of tin cans that 
are thrown away every year? This question has been 
carefully studied both in Ottawa and Washington, and 
in both cases the answer has been that it is not 
econ »mical to collect tin cans, ** unless and until an 
emergency in the supply of tin renders it imperative to 
conserve tin without regard to its cost. At present the 
cost of collection and shipment to detinning plants in 
the United States is prohibitive, and Canada would 
have to build such plants before collection would be 
even worth considering. Furthermore, 100 Ib. of tin | 
cans yield only 1-2 lb. of tin, and the residual tin which 
cannot be removed reduces the value of the steel scrap 
to the lowest level. 

The National Salvage Committee also urge industrial 
establishments, business houses and individuals to 
collect and recover paper and cardboard, rags and 
fibres, oils and fats. It may seem unnecessary for the | 
largest pulp and paper producing country in the world 
to collect waste paper, but here another factor is 

Every ton of waste paper employed in the 
manufacture of paperboard pat cardboard in Canada 
releases an equivalent amount of wood pulp and paper 
for export, to secure valuable foreign exchange. During 
a period of 16 months, the people of Great Britain 
saved waste paper valued at 35,600,000 dols., and great | 
enough in volume to fill 40 cargo ships, which were 
thus released for the carriage of other materials. They 


| of them were imported. 


WHEEL FoR 1,300-H.p. RepuctTION GEAR. 
are now intensifying their paper-salvage campaign 
Available supplies of waste paper in Canada are 


enormous; the head office of the Royal Bank of 
Canada, for example, recovers over 2 tons of 
paper per week. Wool can be used again in combina 
tion with virgin wool for new products, and rags are 
essential in every machine shop and factory. In 
norma! times, Canada used nearly 4,000,000 dols. worth 
of rags in keeping machinery clean, and about one-third 
Bones are necessary for glue 
and fats for the manufacture of glycerine for explosives 
Of these materials, too, Canada is ordinarily a large 
importer. 

All these products can be collected in small amounts 
by individuals, but an elaborate organisation is neces- 
sary to ensure that these small parcels are accumulated, 
sorted and distributed to the industries in need of them. 
In 2,400 communities in Canada voluntary salvage 
committees have taken on these tasks. Many ingenious 


waste 


methods are being employed and the total volume of 


waste material being returned to industry is growing 
every month. The campaign has the active support 
and co-operation of a unique war organisation, the 
Canadian Institute of Secondary Materials. Through 
this institute the “junk dealers’ of Canada freely 
contribute technical assistance to the voluntary com- 
mittees. It advises on methods of collection, of sorting 
and packing, acts as agent between the collectors and 
the ultimate users, and ensures that materials are 
prepared according to proper specifications. All these 
efforts must be continued and expanded. As long as a 
single newspaper, rag or metal article that can be 
salvaged is burned or thrown away, our effort lacks 
that much of being complete. 








COLLISION BETWEEN M.S. “ RICHMOND CASTLE" AND 
** BANGALORE.”’—The Ministry of War Transport 
have given notice, under the General Rules for Formal 
Investigations into Shipping Casualties and Appeals and 
Rehearings, 1923, that, during the month of December, 
1941, they received a report of a Formal Investigation 
held by a Court in H.M. Dominions, into the circumstances 
attending a collision between the M.S. Richmond Castle 
and the S.S. Bangalore. 
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ENGINEERING ASTHETICS. 


Ir is not uncommon to find an architect associated 
with the engineer responsible for an important 
constructional work. The procedure is most 
common in connection with bridges, but is not 
| exclusive to them. A consulting architect was 
engaged when the elevation of Battersea Power 
Station was determined on, and the same practice 
was followed in the design of the main towers for 
|the grid transmission lines. This method of re- 
inforcing the artistic ability of engineers is modern. 
Telford did not consult an architect when he con- 
structed the Menai Suspension Bridge, neither did 
Brunel when he built the Saltash Railway Bridge. 
This latter structure was some thirty years nearer 
to our time than the former, but, apart from the 
fact that Brunel was not the kind of individual to 
consult anybody, even then the practice of associat- 
|ing science and art in the persons of the engineer 
and the architect had not been introduced. In a 
still earlier age, say that of Sir Christopher Wren, 
such a procedure would have been meaningless, the 
Bf anor ee and architect being the same person. A 
hundred years later, when Rennie built Waterloo 
| Bridge, the professions had become differentiated, 
| but the company which financed the work did not 
|suggest that Rennie required architectural aid. 
| Sir Christopher Wren and John Rennie form illus- 
| trative examples of the gradual specialisation of 
the engineering profession. Wren was an architect 
who was also an engineer ; Rennie was an engineer 
who was also an architect. Must it now be said 
that engineers have lost their architectural ability 
and can produce beautiful structures only with 
extraneous aid ? 

The present practice of associating architects with 
engineers in constructional works may be traced 
to an awakening public consciousness of the im- 
portance of seemliness in prominent structures. ‘In 
a Royal Institution lecture on January 22, Professor 
C. E. Inglis suggested that such seemliness was a 
social obligation, although he did not employ the 
particular abstract noun which we have chosen. 
The fact that this matter has now become one of 
general public interest is probably to be traced to 
the improving educational standard of the country 


The pages are 12 in. deep and 9 in. | 








| example : 


the better things of life are the birthright of all. 
This public opinion, on what is a very specialised 
question, is necessarily uninstructed and safety is 
sometimes sought in the tacit assumption that the 
architect, as against the engineer, will be right. 
The former is, however, not accorded complete 
immunity, and his works are frequently subjected 
to criticism when they are supposed not to con- 
form to’ some public canon which is itself entirely 
indefinite. 

Professor Inglis, whose lecture was entitled 
“ Aesthetics in Bridge Design,” did not attempt 
to define what constituted artistic merit in a bridge 
or other structure. He suggested, however, that 
| artistic perception could be cultivated by anyone 
and that recent years had shown a growing artistic 
sense in engineering practice. That he did not 
attempt to define the nature of beauty is no matter 
for criticism. The subject has been discussed 
unavailingly since the days of Greek civilisation. It 
was discouraging, however, that he was inclined 
to reject the only available hypothesis on which 
jan attempt can be made to specify what constitutes 
| beauty. This postulates that beauty is an attri- 
bute of fitness. As far as the dimensions and 
arrangement of the members of a bridge conform 
to the stresses they have to carry and the purpose 
they serve the bridge will be beautiful. If some 
members are redundant or ill-designed for their 
particular purpose, the artistic merit of the bridge 
will be reduced. The classic statement of this 
hypothesis is due to Keats—‘‘ Beauty is truth, 
truth beauty.’ Like other generalisations, it should 


not be pushed to extremes, but that it has a 
basis in actuality is shown by considering its 
converse. If the members of a bridge are geo- 


metrically ill-arranged and wrongly dimensioned, 
it may safely be said that the structure will lack 
artistic merit. 

Professor Inglis called this doctrine a half truth. 
|That it is not the whole truth may be granted, 
but it is a valuable aid to the engineer who is told 
|to combine artistic merit with technical efficiency 
in his designs. There is another attribute of 
beauty, much less specific but none the less capable 
of acting as a useful guide in practice ; it is as old 
as the doctrine of fitness and is expressed in the 
word “unity.” Its application in the case of a 
bridge may be illustrated by considering an ex- 
ample of a structure with prominent approach 
viaducts at each end. The doctrine of unity 
specifies that the main lines of the elevation of 
the approaches shall have proper relation to the 
main lines of the bridge itself. To take a crude 
if the bridge consists of a circular arch 
a satisfactory general effect is not likely to be 
obtained, if pointed arches are adopted for the 
approach roads. Unity of this type is clearly more 
easily achieved when the bridge and its approaches 
are constructed of the same material. Up to about 
the end of the 18th Century, when arches were of 
stone, this unity was not difficult to accomplish, 
but the advent of steel, frequently employed in 
conjunction with masonry or brick approaches, 
presented problems on which the fitness for purpose 
theory afforded little assistance. The advent of 
reinforced concrete re-introduced unity of material, 
but unfortunately not always unity of form. 

It has been said frequently that for satisfactory 
appearance a multi-arch bridge should have an 
uneven number of spans. This contention con- 
cerns an aspect of the argument for unity. Our 
illustration of the necessity for proper relation 
between the approaches and the bridge touches only 
one aspect of the question of unity. What is 
further meant by this requirement is that the com- 
plete structure shall form a satisfactory unit, no 
part of which introduces a jarring note ; this unity 
necessitates a centre of interest in the structure as 
a whole to which the other parts are suitably 
related. This is the basis of the argument in favour 
of an odd number of arches, the centre one forming 
the point of interest to which the rest is subordinate. 
An uneven number of arches is usual, but not 
universal, and the principle which lies at the base 
of this contention would probably be better stated by 
saying that the bridge should have some main 











| as a whole and to the altering social outlook which, 
‘reacting from pure commercialism, holds that 





feature forming a centre point of the design. As 
Professor Inglis pointed out, Stephenson’s tubular 
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bridge over the Menai Straits is of four spans, but 
zsthetically it is an entirely satisfactory structure. 
A central feature has been attained by making the 
middle tower taller and more massive than the 
others. The monumental effect of this bridge is 
certainly augmented by carrying the masonry 
towers far above the level of the tubes. The pro- 


cedure appears to have no functional significance. | Mechanical Engineers, dealt with a subject which is 
Actually it was done to enable suspension chains to | oytward!l 
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tween geared turbines and Diesel engines had bee, 
made before the present war, and it appeared that 
the Diesel engine was gradually gaining ground. |p 
the Channel, although some motorships were jp 
| service, the comparison was hardly so direct, ang 
it is difficult to draw any dependable conclusions 
from such particulars as are available. Broadly. 
however, it may be said that the possibilities of 
improving the performance of steam machinery, in 


THE MACHINERY OF 
CHANNEL PACKETS. 
Tue fourteenth Thomas Lowe Gray Lecture, 
which was delivered on Friday last by Major 
William Gregson, M.Sc., before the Institution of 





y so familiar that many of the members 


be added if it should be found that the tubes were | must have wondered, when the title was first | the light of the advances made in other directions, 


not strong enough. It may be hoped, however, 


that Stephenson’s artistic realisation of the value of | jt that was not already common knowledge. In 
a marked centre of interest also had weight, and that | fact, however, the familiarity belongs much more | 


| 


are more promising than the corresponding pro. 
spects with Diesel engines. 
Unfortunately for all such comparisons, however, 


announced, what the lecturer could find to say about | 
' 


his large central tower was not entirely dictated by | to the subject than to the details of it ; for, although | the eventual selection for any particular route jx 


uncertainty regarding the tubes. 


The towers of the Britannia Tubular Bridge are | 
of masonry and the same material was used for the | 


towers of the Brooklyn Suspension Bridge. 


In both | 


cases the combination of stone and steel is generally | 


admired, but it is doubtful if similar appreciation | 


would have been exhibited if masonry towers had 
been adopted for the Golden Gate Bridge at San 
Francisco. Actually such a procedure would have 
been structurally impossible, but the steel towers 
could have been shrouded in stonework, as in 
the Tower Bridge. The fact that steel towers 
for this great suspension bridge are generally 
accepted as artistically satisfying is an illustration 


of the basic soundness of the fitness for purpose | 


doctrine. The towers look right because they are 
right. It is in combinations of masonry and steel 
that the artistic difficulties of the bridge builder 
arise. His main spans may fill all conditions of 
truth constituting beauty, but unity between them 
and the masonry approaches or other adjuncts may 
not be easy to achieve. Professor Inglis said that 
the introduction of the triangulated truss marked 
the period when engineers lost their manners. 


This matter is to some extent one of historic | be , ; . 
| but few are likely to be so extensive or so compactly | tions still obtain to a great extent so far as super 


perspective. De gustibus non est disputandum is a 
very ancient remark, but even taste is conditioned 
byitsage. William Morris criticised the appearance 
of the Forth Bridge in very strong terms. It 
may safely be said that this was merely because he 
had not adjusted his artistic ideas to the qualities of 
the material of which it constructed. His 
interests were essentially in the art of the past. 


is 


Nowadays few would not admit that the Forth | 


Bridge is a great work of art as well as a great work 
of engineering. Even it, however, is of its own time. 
As Professor Inglis pointed out, the Forth Bridge 
is a hand-made structure. The main cantilevers 
taper in plan as well as in elevation, which, in con- 
junction with their curved lower chords, involved 
the special formation of individual members. 
Labour costs at the time the bridge was built 
justified this procedure but it is not likely to be 
repeated under modern conditions. The Quebec 
Bridge, which followed it, is a much more rectangular 
type of structure, lending itself to the utilisation of 
modern manufacturing methods. Public taste has 
not condemned it on that score, but it is quite 
possible that it would have done so 50 years earlier. 

As a general proposition it may be said that form 
is conditioned by material. 
followed by the cast-iron bridge which, however, 
had but a short reign, being quickly ousted by the 
steel bridge. This passed through a long period of 
development as new steels and new methods of 
working them were introduced. Parallel with the 
later stage, reinforced concrete came into 
Each of these materials has its own style and 
it is fortunate that taste, lagging behind a little, 
has shown itself willing to follow the development 
of form which this sequence necessitated. 
evolution of taste is clearly illustrated in the 
ready acceptance of reinforced-concrete buildings 
of a severity which, even 30 years ago, would have 
raised a public outcry. That taste may develop, 
however, is no reason for taking advantage of 
it and it may be hoped that Professor Inglis’ 


English technical periodicals, and the transactions | unlikely to depend solely, or even mainly, upon 
of those institutions which treat of maritime affairs, | considerations of thermal efficiency. The time that 
are plentifully besprinkled with references to channel | the average channel packet spends in port is s 
steamers, and, to a less extent, motorships, there | large a proportion of the useful life of the ship that 
have been surprisingly few attempts to review as a| overhead charges are a much more important 
whole, even from the popular standpoint, the | factor, relatively to actual running costs, than they 
development of this peculiarly British department | are in the case of a deep-sea vessel ; this is one of 
of the science of naval architecture. This is borne | the principal reasons for the apparent reluctance of 
out by the bibliography appended to the printed | packet owners in the past to adopt improvements, 
lecture, which contained no more than six references, | such as superheating, which had already justified 
only one of which—Burtt’s book on Cross-Channel | themselves in the machinery of other classes of 
and Coastal Paddle Steamers—can be regarded as a| ship. In our issue of February 14, 1936, in dis. 
comprehensive survey, and then of only a part of | cussing Sir Maurice Denny’s presidential address 
the subject, as the limited scope of its title indicates. | to the Institute of Marine Engineers, which dealt 
Major Gregson’s lecture, therefore, with its profusion | in some detail with the general principles of the 
of technical detail regarding the propelling machi- | design of channel steamers, we quoted some figures 
nery of cross-channel ships, not only worthily| given by Mr. G. S. Szlumper, then assistant 
commemorates the late Thomas Gray of the Marine | general manager of the Southern Railway, bearing 
Department of the Board of Trade, but is a contri-| upon this point. The installation of superheaters 
bution of permanent value to all who are or may be | to increase the steam temperature by 200 deg. F., 
concerned with the design and operation of such | Mr. Szlumper had stated, would add some 3} per 
vessels. Most of those who are already so engaged, | cent. to the cost of a channel steamer and would 
no doubt, have their own stores of data—several | save over £800 a year ; but this would be outweighed 
such, indeed, were acknowledged to have been drawn | by additional overhead and maintenance charges, 
upon in the preparation of the technical matter ;| and the need to use distilled water. These condi 








| heating is concerned, although, as the examples 
A bare twelve years ago, the term channel | cited in the lecture indicate, there have been a few 
* packet’ was an anachronism, surviving only in | recent and notable exceptions ; but similar objec. 
the names of one or two of the older concerns | tions still apply to other developments which would 
operating such ships—for example, the City of | add materially to the first cost, and may operate 
Dublin and the Isle of Man “Steam Packet ” | against the use of mechanical stokers in some cases 
Companies ; “ channel steamer” had become the | where, it might appear, & promising field would 
accepted usage. In 1929, however, there went into | ©x/8t for their w ider adoption. 
service the first British cross-channel motorship.| It is so very difficult to forecast the economic 


arranged for reference. 


‘the Ulster Monarch. Since then, Diesel propulsion | conditions that are likely to exist after the present 


The stone bridge was | 


use, | 


This | 


has been adopted for a number of other vessels of | war that prophecy, as distinct from mere guesswork, 
this type and the need has arisen for a generic name | is practically impossible: it is not even safe to 
of less restricted applicability. The revival of the | assert that future traffic demands, coupled with 
old term “ packet’ is, perhaps, as satisfactory a| the questions of financial] outlay that are involved, 
solution to the problem of nomenclature as is likely will justify the extensive programme of new channel 
to be achieved, and we should not be surprised | packet construction that Major Gregson anticipates 
to find it generally employed in the future, whether | For some few years, at all events, we should rather 
or not the economic conditions of the years to come | expect to see the present services maintained by the 
favour an increase in the present small proportion | survivors of the pre-war fleets. Just as the indi 
of motor-driven tonnage. At the moment, the indi- | vidual taxpayer is likely to be obliged to make his 
cations rather suggest that, immediately after the | old clothes serve longer than he was accustomed t 
war, steam prime movers will stand a better chance | require of them, so may the industrial taxpayer b« 
of adoption than they appeared to enjoy just before | obliged to forgo all capital expenditure that is not 
hostilities broke out. If the resumed services| absolutely unavoidable, lest his business should be 
perpetuate the pre-war tendency to favour night | crippled by excessive overhead charges. In such 
passages, most cross-channel travellers are likely to | circumstances, a type of machinery installation that 
approve such a selection, for vibration, though much | can be kept in service with the minimum of skilled 
reduced in the later motorships by comparision with | nursing, may prove more attractive to the user than 
their forerunners, was still more noticeable than in| a plant of greater potential efficiency, but which 
the majority of turbine-propelled vessels. lalso more elaborate and more sensitive to th 
In his concluding summary, the lecturer distin- | quality of its handling. 
guished three main categories for the classification| The “ Pullman sea coach ” 
of modern installations of propelling machinery for | Gregson as a possible development, with 
channel packets ; namely, (a) geared turbines with latively light machinery and maintaining a sea 
oil-fired water-tube boilers ; (6) geared turbines with | speed of (say) 40 knots,”’ does not appeal to us as 
coal-fired water-tube boilers and mechanical stokers ;|a type which is likely to be evolved for many 
and (c) the direct Diesel drive. Whether the com-| years to come, if at all. The suggestion of turbo- 
parative advantages of these three systems can be | electric drive appears to be more promising, though 
properly assessed on the basis of the whole range of | here again the barrier of first cost may prove too 
services reviewed in the lecture is, perhaps, open | great to surmount. It is right, however, that such 
to doubt, for considerable differences in operating | ideas should be brought to notice from time to 


suggested by Major 
™ super: 











plea for more careful consideration of the artistic | conditions are represented by the additional few 
merits of these structures will not go unheeded by | hours per trip of, say, the Irish mail runs over those 
engineers. This applies particularly to construc- | of the Dover-Calais or Folkestone-Boulogne services, 
tions in reinforced concrete, the adaptability of which | quite apart from the differences between the ter- 
makes almost any form possible. Fundamentally it | minal facilities, and the fact that the latter routes 


is an easier material to handle artistically than is | have had to contend with air competition in recent 
steel ; in practice it has frequently been made the | years and are likely to have to do so again in the 
vehicle of eccentricity. 


future. On the Irish Sea, direct comparisons be- 





time. Despite all the limitations to which the 
design of channel packets is subject, there can be 
no finality in this field, or in any other ; and the 
channel services have been such a valuable testing 
ground in the past that, when the time comes to 
try out other new developments, it is only to be 
expected that a channel packet will again provide 
the opportunity. 
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NOTES. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


{Nn ordinary general meeting of the Institution of 
Mechanical Engineers was held on Friday, January 


Dy S ays. » S§ z 28's Jork | . . ° , 
23, at Storey's-gate, St. James's Park, London, technique to permit of a greatly increased mileage | 


S.W.1, the chair being occupied first by Professor 


F. C. Lea (vice-president) and subsequently by the 
After transaction of 


President, Mr. W. A. Stanier. 
the formal business, the secretary announced the 


names of the officers retiring by rotation at the next lon the bench up to 5,000 r.p.m., though it was 


annual general meeting. These were the President, 
Mr. W. A. Stanier ; Vice-presidents, Engineer Vice- 
\dmiral Sir George Preece, K.C.B., and Colonel 
8. J. Thompson, D.S.O.; Members of Council, Dr. 
S. F. Dorey, Mr. Claude D. Gibb, M.E., Mr. 
Arthur H. Lloyd, B.Sc. (Lond.), Dr. D. R. Pye, 
C.B., M.A., F.R.S., Mr. H. R. Ricardo, B.A., F.R.S., 
Major-General Albert R. Valon, O.B.E., 


ma! gente: ae Se (Eng.), ae |the mechanical efficiency of the engine, while the | 
ven cancies created by these retirements the | amount of fuel burned and the mean indicated 


Council made the following nominations :—Presi- 
dent, Colonel 8. J. Thompson ; Vice-presidents, En- 
gineer Vice-Admiral Sir George Preece and Mr. H. R. 
Ricardo ; 


Valon, Dr. R. 
Mr. Victor W. Bone, Mr. George E. Folkes, Mr. 
Arthur H. Hall, C.B., C.B.E., Major Percy L. Jones, 
M.C., B.Se., and Mr. Richard A. Robbins (associate 
mem ber). 


to make further nominaticns it would ke in orJer 
for them to do so. In response to this invitation, 


Mr. John F. Sutton, M.Sc. ( Eng.)( associate member), with the advantage of twice the number of working 
The chairman stated | strokes 


wes propos d and seconded. 
that Mr. Sutton’s name would be added to the 
ballot list. Professor Lea extended a welcome on 


behalf of the Institution to Mr. de Jeude, President | employing welded construction for the cylinders, 
of the Royal Netherlands Institute of Engineers, and | «rankcase and underbed. the dry weight of the six- 
to Mr. M. J. Barcikowski, President of the Associa- |cylinder M.A.N. engine, which gave 1,050 brake 


tion of Polish Engineers in Great Britain, both o 
whom were accompanied by a number of fellow 
members. The chairman then announced the deli- 


her A pe Por © Beanery ae hd Lecture, and} America and Siam, was being successfully accom- 
iced the lecturer, Major William Gregson, late | plished by carrying a fitter on the train to do light 


R.E., M.Sc. (Member of Council). The lecture, 
which was entitled “ The Propelling Machinery of 
Cross-Channel Packets’ and was fully 
with slides, traced the development of this class of 
marine machinery down to the outbreak of the 
present war. 


was accorded with acclamation. We 
reprint the lecture in a subsequent issue. 


propose to 


THE Raitway O11 ENGINE. 


An informative survey of the extent to which | Rangoon during recent years. The Commissioners’ 
heavy-oil engines are now in use for railway traction, | Report for the year ended March 31, 1941, reveals 
of their possibilities and limitations, and of the |an excess of income over expenditure comparing 
directions in which further improvements may be | favourably with even the previous year’s prosperous 


sought, was given by Mr. Brian Reed in a paper 
entitled “ The Future of the Railway Oil Engine,” 
which he delivered on January 23 in Newcastle-on- 
Tyne, at a meeting of the North-East Coast Institu- 
tion of Engineers and Shipbuilders. Taking the 
lower limits of power as 100 h.p. for locomotives 
and 65 h.p. for railcars, Mr. Reed estimated that, on 
the public railways of the world, some 8,000 vehicles, 
powered by about 10,000 oil engines, were in use by 
the end of 1939. After the introduction of a few 
isolated examples in Russia and elsewhere, he stated, 
the large Diesel locomotive had passed into the 
background for a time, but latterly it had experi- 
enced a revival of interest, mainly as a result of the 
perfecting of the exhaust-gas pressure-charging 
system. There had been signs, however, that a 
widespread change might be pending in the type of 
engine used for railcars and high-speed trains, in the 
development of designs which would require less 
floor-space in the vehicle and thereby would free 
more space for profitable freight. The principal 
advantage of the oil engine for railway work lay in 
the favourable power-weight and power-bulk ratios, 
by comparison with other forms of prime mover 
available at present. Future improvements must 


M.C., | of these, and the least significant, was to increase 


Members of Council, Dr. S. F. Dorey, | tion 
Mr. C. D. Gibb, + “ian gag A. R. charging. In his opinion, too little attention had 
: iley, Mr. Cecil Bentham, | peen given to the importance of air in improving 


The President explained that, in order | 
to ensure a contested election, the number of Mem- | cerned, the most promising method of increasing the 
bers of Council nominated was greater than the | mean niente omg a : -ared to be the adoption 
number of vacancies, though if any members desired | of the sre ssineiaiin Pvbich he stated, brought 


illustrated | annual mileages could be obtained, many instances 


A vote of thanks, proposed by Dr. | 
S. F. Dorey and seconded by Colonel S. J. Thompson, | 


| 





fall into one or another of three categories : namely, 





the evolution of an engine that would enable trans- 
| mission systems to be eliminated ; increased speed 
and mean effective pressure, with consequent reduc- 
tions in weight and bulk; or by progress in con- 
struction, better understanding of power limits, 
| and advance in the general standard of maintenance 





between repairs. The limitations to the rotational 
speed of the railway types of oil engine were the 
| result of mechanical considerations and had nothing 


rto do with combustion ; a test engine had been run 





doubtful whether speeds in service would ever 
exceed two-thirds of this figure, whatever the type 
| of transmission. The range of operating speed and 
the maximum revolutions per minute were governed 
| by two considerations—critical speeds, and mainten- 


was successfully concluded with the completion of 
No. 3 Berth, which was brought into use during 
the year, though two of the four 3-ton cranes re- 
quired to equip this berth were lost in transit to 
Rangoon. A new traffic office was built to serve 
the whole Sule Pagoda Wharf; and, unless work 
proceeding on the other two berths has been unduly 
impeded by the latest extension of the war, they, 
too, should now be in service. Out of the Rs. 71-5 
lacs that this work was estimated to cost, Rs. 
30,38,850 had been expended at the end of the 
financial year. Sundry improvements to the ap- 
proaches to Brooking-street Wharf were put in 
hand, and, in pursuance of the Commissioners’ 
reconstruction policy, four more small jetties were 
replaced by reinforced-concrete, or screw-pile, 
structures. Hydrographic surveys were conducted 





|ance cost. There were three possible methods of 
| increasing the mean effective pressure. The first 


| pressure remained the same. The second was to 
| make better use of the air entering the cylinder and 
| to increase the quantity inducted by natural aspira- 
The third method was to adopt pressure- 


| engine performance and too much to the attainment 
| of low fuel consumptions, and the exploration of 
|the more efficient use of air should yield fruitful 


results. So far as two-stroke engines were con- 


| the two-stroke single-acting engine up to the level 
|of the best four-stroke engines of the present day, 


Weight reduction by making better use 
| of materials offered some scope, but not much in the 
case of the best types of railway oil engine. By 


| horse-power at 700 r.p.m., had been reduced to 
| 14 lb. per brake horse-power. The maintenance of 
oil-engined locomotives which made long runs, as in 


running repairs en route and report any trouble which 
| might require shop treatment. By this means, big 


being known of engines which ran over 300,000 miles 
|a year for two, four and even six ycars. 


Tue Port or Rancoon. 


Japanese penetration into Burma threatens a 
future in distinctly undesirable contrast with the 
progressively successful record of the Port of 


working, even though there was a substantial decline 
in the volume of exports. This, however, was 
partly offset by a rise in imports, and the Port 
Commissioners found themselves in a position to 
contribute 20,0001. to the Burma War Donation, a 
sum which was taken out of unanticipated income 
built up by abnormal traffic conditions, chiefly by 
unavoidable demurrage charges, resulting from the 
war. The total of seaborne trade declined during 
the year, by 457,410 tons to 4,973,855 tons. Simi- 
larly, the number of passengers by sea was reduced 
considerably ; while the total number of vessels 
(1,487) using the port was the smallest recorded in 
the past ten years. Once again, those of the 
British India Steam Navigation Company were the 
most numerous, totalling 477. Japanese ships 
numbered 160. Congestion at the Brooking-street 
Wharf led to the erection of a temporary godown 
at that site, and a certain amount of new building 
was also undertaken at Lanmadaw, where, however 
a scheme for re-aligning and improving the fore- 
shore had to be postponed on account of shortage 
of essential steel supplies. Delays in the receipt of 
materials also hindered the larger work of recon- 
structing Berths Nos. 1, 2 and 3 at Sule Pagoda 


| appropriate form will be sent to him. 


as usual, and the dredger Cormorant removed 
1,135,000 tons of sand and silt from the fairways 
in the course of 245 working days. The dredger 
Hastings and the grab dredger together removed 
147,000 tons of spoil from the neighbourhood of 
shipping berths. As no Calcutta ship-repairing firm 
was able to submit an estimate for the triennial 
survey, the dredger Cormorant was overhauled 
locally. Within the past few weeks, the port has 
become a target for Japanese bombing raids, but 
we hope to learn from the next report that it has 
been no less successful in carrying on under these 
difficulties than the British ports with which its 
trade is so closely linked. 


CENsus OF CONTRACTORS’ PLANT. 


The Minister of Works and Buildings has made an 
Order, entitled the Owners of Contractors’ Plant 
(Returns) Order (S.R. and O, 1942, No. 57), under 
which all persons and undertakings, including local 
authorities and public utility undertakings, who own 
certain items of contractors’ plant, are required to 
furnish information about it. The main items 
affected by the Order are excavators, with their 
equipment (for example, draglines, shovels, back- 
acters and skimmers); mechanical trenchers ; 
mobile cranes mounted on road wheels; tractors, 
with their equipment (e.g., bulldozers, angledozers 
and scrapers); portable compressors; dumpers, 
mounted on road wheel ; concrete mixers; and 
road rollers. Requests for information covering 
these items are now being sent out by the Ministry 
to owners of such plant. If, by January 26, any 
owner of the plant described has not received a 
copy of this request, he is asked to inform the 
Director of Plant, Ministry of Works and Buildings, 
Lambeth Bridge House, London, 8.E.1, when the 
All forms 
must be returned to the address mentioned by 
February 8, 1942. Failure to make the return 
renders the person or undertaking liable to the 
penalties prescribed by Defence Regulation No. 29. 


STANDARDISATION IN HovstnGc MATERIALS. 


In 1939, it was estimated that there was a shortage 
of about halfa million small houses or flats, according 
to Mr. F. R. Yerbury, director of the Building 
Centre ; and the subsequent cessation of building, 
coupled with the destruction of houses by enemy 
action, indicated that the shortage which would 
follow the present war would exceed anything 
previously experienced. Mr. Yerbury, who was 
delivering a paper on “ Adaptation of Design to 
Standardisation and Mass Production ’’ before the 
Royal Society of Arts on January 28, with special 
reference to housing components, expressed the 
view that much might be done by careful stan- 
dardisation to expedite the building of new houses 
after the war, without doing violence to any esthetic 
considerations. There was no reason, he stated, 
why the capacity of hot-water systems should not 
be standardised, to suit given sizes of houses, and 
the same principle might be applied to equipment for 
heating, lighting and cooking. The standardisation 
of metal windows, shortly after the last war, had 
resulted in a great improvement in the average 
suburban house. The committee, under Mr. Thomas 
Tait, had been set up by the Ministry of Works and 
Buildings to consider the standardisation of housing 
materials ; already, however, a good deal of stan- 


dardisation had been achieved, and considerable 











Wharf; nevertheless, the first stage of this work 


economy of materials had resulted. 
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| year, he was appointed lecturer in engineering at the 


LETTER TO THE EDITOR. | OBITUARY. | Birkenhead School of Science and Art, and, in 1885, 


| lecturer in electrical engineering at the Liverpool 





es et eae School of Science and Technology, where he had 

THE REGENERATIVE STEAM CYCLE : 5 : 
. . . | previously been a student under Sloan, with whom 
To THe Eprror or ENGINEERING. MR. W. F. PETTIGREW. | he went into practice as consulting engineer and 


We record with regret the death of Mr. William | patent agent in 1887. He continued to teach in the 
Frank Pettigrew, which occurred at his home in evening classes, however, as did Sloan, and, in 1912, 
Redhill, Surrey, on January 22. Mr. Pettigrew, | became principal of the Holt School, Higher ‘Tran. 

| who was a former chief mechanical engineer of the} mere, now the Birkenhead Technical College, a 
Furness Railway, which now forms part of the | position which he held for nearly 25 years. In 
xis : ; ; : ‘| London Midland and Scottish system, was the son | 1929, the degree of M.Eng., honoris causa, was con. 
report was “in he an abstract pos ye a ~~ Greenock, and was born at Glasgow x January 24, | Mr. Lloyd Barnes was a Fellow of the Chartered 
embodiment of the results of discussions following | 1858. He was educated at Wolvesey Palace School, Institute of Patent Agents, of which he was president 
on the many useful suggestions made at the Joint Ww inchester, and afterw ards attended Finsbury | in 1927-28, and had been a member of the Institution 
Meeting ” on December 11, 1924, at which Captain | Technical College and University College, London. of Mechanical Engineers for more than 50 years, 
Sankey’s paper was read. There is no evidence In 1874, Mr. Pettigrew entered upon & pupilage of having been elected in 1891. He was also a member 
that Captain Sankey was responsible even for the five years at the Great Eastern Railway ompanys8|of long standing of the Liverpool Engineering 
suggested ideal cycle with an infinity of small feed Weems, of Sraetteed, under the tate Mr. Ww. Adams. | Society, and, after many years on the Council, was 
neahers tm the entumetedetesss seman. The secende In April, 1879, on the completion of his apprentice- | elected to the presidency in 1926-27. 

7: ; " ee. "| ship, he worked at the Millwall Works of the East | 
indicate that Hirshfeld and Ellenwood were before Ferry Road Engineering Company on the design of | 


Sankey with this idea, i y i § . - . ; ? ‘ . 
satel — his idea, and it only applied to satu hydraulic cranes, and also, at various times, assisted MR. GEORGE TILSTONE. 
F - th “am text of Mellanby and Kerr's 1927 his father in the construction of steamers and 
- ¥* : yr a ‘a oe $4 ane errs «**' | marine steam engines on the Clyde. In December, 
~ . i ry fs epee " ‘ ‘ ; sane pa — 1879, Mr. Pettigrew returned to the Stratford Works 
IPLleEc > « y y ° ° 
- PI plenary egy @ PORSNee OCI, | os © draughtsman, and, later, as assistant, in the : 
after the manner of the Gétaverken compressor , : engineer of the Instrument Department of the 
, ; : works manager's office, under Mr. Bromley, loco-| ,”)..) we ay ee * ; 
system, on triple-expansion marine engines. It had i. English Electric Company, Limited, Siemens Works, 
Ame > : ; motive superintendent. In March, 1883, he was) q, . pen sede 
nothing to do with the establishment of an ideal ; . 4 Stafford. Except for 2} years’ military service 
appointed assistant manager at the Stratford Works, , Fd : 
cycle and the context does not support your sugges- : ~ a” tox Gan during the last war, Mr. Tilstone had spent the 
: : - : acting first under Mr. T. W. Worsdell and subse- | : : ; - 
tion that Mr. Martin had an ideal cycle and an voor whole of his engineering career at the Siemens 
as ie ., | quently under Mr. James Holden. Mr. Pettigrew) y- 1 ' Re A 
infinite number of compressors in mind. He did cokiaiih th, Miibn eoamatier weet Chand. SUNN: aiieen Works, and his long association with the switchgear 
not even mention whether the compression “was to : regret ee Aereay* side of electric power generation and distribution 
er . : he was made manager of the London and South : ; ig: (gale gg ae — 
be adia‘atic or isothermal. It is true that the | yw , ; oe = made him widely known in the British Isles and 
eslenes of thammedn ta Tey alll Western Railway Works, at Nine Elms, London. shamans : 
science of thermodynamics is very largely due to} py. took full charge of these i. : r F " 
; “to. 2 : ge of these works for the following Mr. Ti re , ;, 
, >» . . Mr. Tilstone received his general education at the 
Rudolf . lausius, but the application of thermo ten years, and, in addition, superintended the : .s gs ' , 
dynamic principles could not very well be applied | ; ae . - ; > Hanley municipal secondary school, which he left 
. : ; £5 installation of all machinery, engines and boilers at | - y : ; Vic 
before the idea of bleeding had been introduced as a . . — in 1914 to become a student-teacher at the Victoria 
. — . the Company’s new carriage and wagon works at | 7 . T — 
practical proposition. The first proposal for bleed- Fastleigh. H hi Technical Institute, Tunstall, Stoke-on-Trent ; but 
: . »% -» - Lastieign, ampshire. ° “ ¢ “Rae 
; ridently . > ; : in the early part of 1916 he joined the Army, 
yn Bes beg ide ntly du to James Weir in 1876, and| yr. Pettigrew was appointed locomotive, carriage : Batt } : ae 
Augustin Normand used it with considerable effect i i f the F Rail and it was not until October, 1918, that he entered 
and wagon superintendent of the Furness al'way,| what was then Messrs. Siemens Brothers’ Dynamo 


from 1889 onwards i > dev aC , ; : . : 

in } . ‘ " ‘om ™ = ee eee at Barrow, in 1896, and later became chief mechani- cies oh Gintient tn tees Gam tee eenee, bo hal 
s torpedo q > use r > ste: : f - - ; : Ste , : : 3. é 

. mm — © use of superheated steam | .4) engineer, which position he occupied until his 


on pe sogper . my the — <ime, a re retirement, under the age limit, soon after the amal- 
Pa ie tee” POSE HUASETES was: installed bY | samation of the railways took place on January |, 
“The ‘id t ‘ , vor 1923. He was elected an associate member of the 
oy oo a? ee we @ ain the | Institution of Civil Engineers in 1884 and was trans- 
ee conditions required for feed heating in an | ferred to the class of member in 1894. He was joint 
ideal ro, epeguertes cycle working with superheated | author, with Mr. W. Adams, of a paper, “ Trials of 
ee ny “ — rage og the —— an Express Locomotive,’ presented during the 
of Carnot, Meyer, Joule, nkine, Clausius and the x ital hin na , * 
rest, but this does not alter the fact that neither + at a ae for we ee yg eter y Naame establishment of a department for that purpose at 
, . ° reorge Stephenson *edais and a eliorc =m 1. . . ° " i : ° 2 
Sankey nor his collaborators tumbled to it. The Mr Potions ann che the antes of A Emad of Stafford. On his return, this extension was put 
oar fone = ipo ae — = 1926 and Locomotive Engineering, published by Messrs. Charles 
Y2i Keports. ne reason may be that its justi- Gp, . ’ > of ic ree editions were ; 
fication requires a good deal of hard thinking, as ae ‘ae va ge : = othe I he own design, production, research and testing depart- 
0 Will see f Dr. Ke le ‘buti ‘ printec ; © was ¢ ected a member of the Institu- ments, for the whole of which he was responsible. 
you will see Irom Dr. Kearton s contribution to My | tion of Mechanical Engineers in 1898, and was a “ 
1938 paper. The calibre of the men concerned is sid ; f th i we f Rail * Loo Mr. Tilstone was a member of the Meter and Instru- 
such that ae ly hev could find past-president of the Association of hallway Loco- | ent Section of the Institution of Electrical Engin- 
such that one can only assume they could not finc |motive Engineers of Great Britain and Ireland 
time to sit down and think the matter out. In- | f the B : n ‘ati f Engi = f the eers, and had taken out a number of patents for 
. . of the Barrow Association of Engineers, and of the ae . : get aren a8 
cidentally, I am at a loss to understand why you Retired Railwav Officers’ Society developments in this field, including several for 
5 iii aha ai super-sensitive relays and for prepayment meters. 


should wish to absolve Captain Sankey from having iy cats eta cheneetes ee ta oo ae 
ball bearings used in meter work, and had served on 


Str,—I was astonished to see your comment, 
following my letter published in your issue of 
January 16, that Captain Sankey had no hand in 
the preparation of the theoretical portion of the 
1926 (Provisional) Report. If you have read that 


A FEW hours too late for mention in last week's 
issue, we received notice of the death on January 15, 
at the early age of 47, of Mr. George Tilstone, chief 


become chief assistant in the switchgear test 
department and, in 1925, was appointed head of the 
department and of relay design. In October, 1932, 
he was made chief meter engineer, and was sent 
to the United States by the English Electric Com- 
pany (of which the Stafford works had become a 
branch) to study American practice in the manu- 
facture of watt-hour meters, preparatory to the 


in hand under his supervision, and eventually 
developed into a self-contained factory, with its 


played any part in the 1926 Report. It was a 





much more worthy effort than that of 1927, which, : 
of course, Sankey had no part in. MR. J. E. LLOYD BARNES. |the Instrument Bearing Sub-Committee of the 
With regard to the point about the feed-pump| In our issue of January 19, 1940, we recorded the ee Electrical and Allied Industries Research 
Jommittee. 


work, I have learned that a supplement to the steam | death of Mr. R. A. Sloan, a Whitworth Scholar of | 
tables was issued in January, 1940. The authors | 1874 and founder of the Liverpool firm of Messrs. | 
would hardly have bothered to have this table| Sloan and Lioyd Barnes, consulting engineers and | 

printed unless they had been convinced of the} patent agents. We have learned recently, with | MR. A. E. G. RICHARDS, C.B.E. 
scientific necessity for it, and I do not think that | much regret, of the sudden death on January 15| Iw addition to the foregoing, we have to record 
most engineers would be content to ignore the effect | of his partner, Mr. J. E. Lloyd Barnes, also a/| the death, at the age of 86, of Mr. A. E. G. Richards, 
of feed-pump work since the cycle is not completely | Whitworth Scholar and for more than half a century | C.B.E., formerly an Assistant Director of Naval 
reversible without considering it. Why should|a prominent figure in Merseyside engineering and | Construction. Mr. Richards entered the service of 
they be content to ignore it when they can now | educational circles. He was in his 79th year. 'the Admiralty as a shipwright apprentice at H.M. 
just as easily obtain all the figures from the 1939 John Edward Lloyd Barnes was educated at| Dockyard, Sheerness, and subsequently studied 
tables and supplement to calculate a completely | Liverpool Institute, and served his apprenticeship in | naval architecture at the Royal Naval College, 
reversible cycle for any possible selection of steam | Liverpool with the Victory Engineering Company, | Greenwich. He was manager for some years at 





conditions ? of Edge Hill, entering the works in 1878. During Devonport Dockyard and, at the Admiralty, was 
Yours faithfully, | the fourth of his five years of service, he was trans- | in charge of all electrical work before the establish- 

J. F. Frecp. | ferred to the drawing office and soon showed con-| ment of the present department of the Director of 

16, Woodhall Bank, siderable aptitude for design work; so that, on/| Electrical Engineering. In the ordinary course, 
Colinton, Edinbargh, 13. | completion of his apprenticeship, he was retained as | Mr. Richards would have retired in 1916, on reaching 
January 21, 1942. |a draughtsman and, a year later, was made chief | the age limit, but this was not possible under war 


conditions, and he retained the office of Assistant 


While Mr. Field’s deduction fi th ble to | draughtsman. He held his appointment for three hice 
1986 halt lanaah attain eeeoeen: nek Maan D.N.C. until the conclusion of hostilities. Latterly 


the 1926 Provisional Report might appear, prima facie, | years, meanwhile studying for the Whitworth) 





to be reasonable, we still believe that our statement | Scholarship, which, with a Royal Exhibition, he | he had been living at Godalming, where he died on 
regarding Captain Sankey is correct.—Ep., E.] 'succeeded in winning in 1883. In the following 


January 19. 
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SPHERICAL Porosity IN 
«15. 


Fie, 5. 
Unsounp BRONZE. 


CAUSES OF POROSITY IN 
TIN-BRONZE CASTINGS.* 


By T. F. Pearson, M.Sc., and W. A. Baker, B.Sc. 
(Continued from page 10.) 


THE copper rod forming the major portion of the 
charge had a hole drilled through its length to accommo- 
date the stopper rod and, with the copper and stopper 
rod assembled in the crucible, the tin and phosphor- 
copper were added. The furnace tube assembly was 
completed and the tube was evacuated in the cold or 
the desired gas atmosphere was passed at 30 litres per 
hour for sufficient time (45 minutes) to displace the 
air, before heating the charge. The charge was melted 
as rapidly as possible (15 minutes), superheated in 
about 3 minutes to the desired temperature, and main- 
tained at that temperature for a predetermined time 
(15 minutes unless otherwise stated) in the case of gas 
treatments or for the time required to secure a suitable 
vacuum (60 minutes to 70 minutes) when melting under 
reduced pressure. The pressures just before and just 
after casting were 0-03 mm. and 0-5 mm. mercury, 


melting coincided in all cases with the pouring tem- 
perature. 

In some eases melts were deoxidised just before 
pouring. The deoxidant, phosphor-copper or alumi- 
nium, was attached to a copper wire carried in a sleeve 
bound to the stopper rod. The deoxidant was thus 
held above the crucible and was plunged into the melt 
when required, by pushing the wire down. Some 


the bottom of the tube through silica gel driers. 
The ingots obtained weighed approximately 

grammes, and were about 8 in. in length. The density 

of the whole ingot was first determined ; the bottom 


measured separately. 


were taken from the upper parts, adjacent to the 
bottom 5-in. length. Densities were measured to an 


of Metals on September 17, 1941. Abridged. 








respectively. The maximum temperature attained in | 














SPHERICAL CAVITIES IN 
Evtectorp. x 500. 


Fie. 6. 


accuracy of +0-003 gramme per centimetre, and from 
the figures obtained, the ntage voids in the casting 
were calculated, using 8-96 grammes per cubic centi- 
metre as the maximum density of 90: 10 copper-tin 
bronze in the homogenised condition. Allen has shown 
that the maximum density of cdpper-tin alloys with 
a duplex structure is practically constant at 8-92 
grammes to 8-93 grammes per cubic centimetre over 
the range 0 per cent. to 14 per cent. tin. In this work 
castings of 90: 10 copper-tin bronze with a density of 
8-92 grammes per cubic centimetre have appeared 
perfectly sound under the microscope and it follows 
that the figure of 8-96 used as a standard gives slightly 
high values for percentage voids. Thus in all cases 
the recorded percentage of voids may be 0-3 to 0-4 
too high. 

Figs. 1 to 6, on this page, are photomicrographs of 
various features observed in the course of micro- 
examination. The structural features are collectively 
described here for the sake of brevity. All the castings | 
had duplex structures, examples of which are shown in | 
Figs. 1 and 2. Chill castings contained a greater | 
proportion of the delta phase than did sand castings, | 
and in the chill castings this phase generally appeared in | 
network form, while in sand castings the particles were | 


| individually larger but more isolated. The unsoundness 


| 





\t 
5 in. was then cut off and the density of this portion | exposure of 90:10 tin-bronze to moist nitrogen for 
Tensile specimens (0-564 in.|45 minutes, some spherical porosity was present | 


| cavi 
——--—- ———— | gas unsoundness was such as seriously to impair | atmosphere (30-6 per cent. hydrogen) produced gross 

* Communication from the British Non-Ferrous| tensile properties. 
Metals Research Association, presented to the Institute | melting in atmospheres containing sulphur dioxide | their tensile properties, particularly as the casting 


diameter on the parallel portion) were machined from | (Fig. 5). 
these bottom portions of the bars and micro-specimens | observations is that, in general, no distinction was | properties of the central portion from which the tensile 


in the castings appeared as fine interdendritic fissures 
with or without larger convex-sided cavities. .Typical | 
examples are shown in Figs. 3 and 4. Thus, in chill | 
castings and in sand castings with comparatively small | 
quantities of voids the unsoundness was mainly of the | 


fissure type, and it should be noted that this extremely 


pressure or in an inert atmosphere of nitrogen. In | 


700 | sand castings exhibiting greater unsoundness both | 


fissures and convex-sided cavities were present and in| 
he grossly unsound sand castings, resulting from 





The important fact arising from these | 


observed between cavities produced by shrinkage and | 
ities due to gas evolution, even when the extent of | 


The unsoundness produced by 


was exceptional in that it was characterised by the’ 


associated with, the eutectoid particles. An example 
_is illustrated in Fig. 6, which shows small spherical 
cavities in the eutectoid of a 90 : 10 bronze, sand-cast in 
|a nitrogen-sulphur dioxide atmosphere. Unsoundness 
| produced by dissolved gases generally tended to 
| distribute the porosity, which instead of being concen- 
trated in the centre of the section, in some cases 
extended to the skin of the casting. 

Discussion of Results. 90:10 Copper-Tin Bronze. 
1. Melts under Reduced Pressure and in Dry Nitrogen.— 
Preliminary experiments showed that very slow 
pouring, in fact, the slowest compatible with emptying 
the crucible, secured maximum soundness in the top- 
poured chill castings. Such castings poured under 
reduced pressure or in an inert atmosphere of nitrogen 
through a }-in. diameter hole were practically free from 
unsoundness, but it is to be noted that the trace of 
porosity present occurred mainly as intercrystalline 
fissures. Pouring temperature had little effect exeept 
at the extreme higher ranges where a slightly increased 
unsoundness was observed. Sand castings poured at 
| the same rate were much more unsound and the“degree 
|of unsoundness increased with increasing pouring 
|temperature throughout the range of temperatures 
|used. The degree of unsoundness was considerably 
greater in the upper portions of the castings, parti- 
| cularly in the case of sand castings. 

These observations can be explained by assuming 
| that contraction on solidification was responsible for 
the porosity. Thus in the chill castings the ideal 
conditions requisite for maximum soundness were 
achieved, that is, a shallow zone of mixed solid and 
| liquid covered by a small head of liquid metal was 
maintained by slow pouring throughout the formation 
of the ingot. In the sand castings, where the rate of 
| heat abstraction was much lower, these conditions did 
not hold and the zone of mixed liquid and solid was of 
such depth that adequate feeding could not take place. 

The tensile strengths of the substantially gas-free 
chill castings were rather erratic, but there was a 
noticeable trend towards lower values at the higher 
pouring temperatures. The occasional poor values in 
h 


|the lower temperature range were no doubt due to 


local concentrations of shrinkage unsoundness. The 


|maximum strength of the chill-cast 90 : 10 copper-tin 


alloy appeared to be 25 tons per square inch and the 
maximum elongation 20 per cent. on 44/A. Sand 
castings, containing up to 2 per cent. voids, had 
consistently good tensile properties, the maximum 
being approximately 21 tons per square inch tensile 
strength and 24 per cent. elongation on 44/ A. 

2. Melts in Nitrogen-Hydrogen Mizxtures.—The effect 
of a moderate amount of dissolved hydrogen on chill- 
cast bronze was notable. The castings produced in 


charges were oxidised with dry air by connecting the | harmful type of porosity occurred not only in gassy |an atmosphere containing 11 per cent. hydrogen were 
top head to a Hyvac pump and drawing dry air into | castings but also in castings prepared under reduced | very slightly less sound than bars produced in nitrogen 


or under reduced pressure, but their mechanical pro- 
perties were consistently excellent. The observations 
may be explained by assuming that the bulk of the 
dissolved gas was retained in solid solution during the 
very rapid solidification and that the small amount 
rejected during solidification distributed the voids 
more uniformly across the section, thus improving the 


specimen was subsequently machined. 
A larger concentration of hydrogen in the melting 


unsoundness in the chill castings and seriously impaired 


temperature was increased. Sand castings prepared 
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in nitrogen-hydrogen mixtures were much more unsound 
than the corresponding chill castings, 11 per cent. of 
hydrogen in the melting atmosphere resulting in 
unsoundness equal to about twice that which would 
have resulted from shrinkage. It is highly probable 
that the comparatively slow cooling in sand moulds 
permitted escape of the bulk of the gas soluble above 
the liquidus and that the observed unsoundness was 
mainly due to the change in solubility of hydrogen 
over the freezing range. If this is assumed to be the 
case where the extent of unsoundness was independent 
of casting temperature, i.¢., bars cast at 1,080 deg. to 
1,150 deg. C. in an atmosphere containing 11 per cent. 
hydrogen, the voids in the castings provide an approxi- 
mate measure of the change in solubility over the 
freezing range. Thus, assuming that all the gas rejected 
during this change was trapped and that it exerted 
atmospheric pressure at the solidus temperature, the 
change in solubility of hydrogen (in a hydrogen atmo- 
sphere of 760 mm. mercury pressure) is of the order of 
0-3 cc. per 100 grammes of metal. This figure is proba- 
bly low, in fact, it is so much lower than the accepted 
figure, 3-3 cc. per 100 grammes for pure copper, as to 
suggest that a large part of the gas evolved during 
freezing also escaped from the castings. 

The tensile properties of the sand castings prepared 
in the atmosphere containing 11 per cent. hydrogen 
were very poor and those of the bars prepared in the 
atmosphere containing 30-6 per cent. hydrogen were 


; } 
much worse, of the order of 9 tons per square inch 
| is reduced to a minimum, flexibility and ease of opera- 


tensile strength and 4 per cent. elongation on 4+/ A. 
(To be continued.) 








MERSEY FERRY SeErRvice.—The Bir enhead Town | 


Council has dec ded to reinstate the 10-minute ferry 
service across the Mersey during rush hours. The approval 
of the Admiralty has been received for the measure 


PORTABLE SPOT-WELDING 
MACHINES. 


NUMEROUS instances occur in spot-welding work in 
which portable or semi-portable machines are desirable, 
as for example, when the work is assembled in jigs. 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester 17, have lately 
given much attention to this question and two portable 
spot-welding machines manufactured by this firm are 
illustrated in Figs. 1 and 2. Since the capacity of the 


portable spot-welder varies within wide limits, the | 


thickness of steel that can be dealt with ranging from 
} in. down to the lightest gauge, no single standard 
machine could meet all requirements. 

The machine shown in Fig. 1 is strictly speaking, 
only semi-portable, since the control gear is mounted 
on a fixed frame at the side of the shop, while the 
welding tongs and transformer are suspended from an 
overhead carriage, the two units being connected by 
flexible cables; this arrangement gives a considerable 
degree of latitude of position. The work, in this instance, 
is assembled in a fixture provided with a rotating 
table. The table is pivoted so that it can be inclined 
in one vertical plane if desired. The welding tongs are 
held in a yoke, the pivot of which passes approximately 
through their centre of gravity so that a balance is 
obtained. The looped pipes seen in the background 
are for the supply of cooling water to the secondary 
leads. The latter are hollow and the section of copper 


tion being increased to a maximum. The type of 
terminal adopted for these leads renders the operation 
of changing the welding tongs a matter of minutes only. 

The control equipment is provided with three syn- 
chronous mechanical timers, as will be evident from 
Fig. 1. The first of these is used to determine an 
initial time-delay after pressure has been applied to the 
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joint and before the welding current is applied, this 
delay allowing the operator time to satisfy himself 
that the position of the spot is correct. The second 
timer controls the flow of welding current, and therefor« 
the welding period ; while the third controls the forging 
period, or the time during which the mechanical pres 
sure is maintained after the completion of the welding 
period. The transformer, which is mounted on a mono 
rail or slide, has water-cooled terminals, this provision 
enabling both dimensions and weight to be reduced 
The operation shown in Fig. 1 is the welding of flanged 
internal parts to a cylindrical shell. The method of 
using the tongs is self-evident. The pitch of the spots 
is determined by a scale on the arm of the tongs, the 
centre line being maintained at a constant distance 
from the edge of the flange by inserting an insulating 
strip against the flange. The tongs may be used in 
the horizontal position for certain parts of the operation 
by slinging them in the loop at the centre. The fixture 
is not, of course, of the universal type but is made for 
the mass production of a single part. It will be 
obvious, however, that jigs or fixtures can be designed 
so that they can be turned in any direction and the 
most convenient position of the work obtained 
The tongs shown in Fig. 2 are of a different type 

from those seen in Fig. 1, the latter being of the 

“ scissors’ type. The pressure in the tongs shown in 
Fig. 2 is applied by a plunger. It may be mentioned 
that for heavier work with portable spot-welding 
machines, the ‘‘ woodpecker ” type of control is being 
developed. The complete welding cycle in this control 
consists of a number of welding periods followed by 
‘ off,” or cooling, periods. It produces very consistent 
welds while the deformation of the copper electrode tips 
is considerably reduced as compared with the “ single 

shot ’ method of spot-welding. The off period during 
the welding cycle enables the water cooling to abstract 
heat from the various conductors, so enabling higher 
current densities, with consequent lighter sections of 
conductor, to be used than is possible with the more 
orthodox arrangement. Only preliminary work in 
this field has been done so far but the results obtained 
indicate that considerable future developments in this 
method of welding heavy sections on portable machines 
are possible. 








RECONSTRUCTION OF A LIVERPOOL RAILWAY STATION. 
—The worx of reconstruction of James-street Station, 
Liverpool, on the underground section of the Mersey 
Railway, has now been completed after being some 
months under way 
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LABOUR NOTES. 
REPLYING to a question in the House of Commons 
on Thursday last week, Mr. Bevin, the Minister of | 


JAN. 


tabour and National Service, said that the interim | 
«heme for the rehabilitation, training and employ- | 
ment of all categories of disabled persons which he 
announced on October 23, 1941, was progressing 
satisfactorily and the Government had decided in 
principle on two further developments. First, as an 
immediate war time measure, they proposed to provide 
for the rehabilitation and training for employment of | 
disabled persons not provided for by the interim 
scheme. Secondly, they had decided to prepare as | 
soon as possible comprehensive measures for the re- 
habilitation, training and re-settlement of disabled 
persons generally, for introduction as soon as possible 
after the end of the war. Both of the schemes would 
make provision for disabled persons of all categories, 
irrespective of the cause of their disability. The 
Minister without Portfolio and he were now engaged, | 
in consultation with the other Ministers concerned, 
in an active investigation into: the best means of 
carrving these decisions into effect. 


At January 1, the official cost of living index figure 
was 100 points above the level of July, 1914, compared 
with 101 points at December | last. For food alone, 
the index figure was 63 points above the level of July, 
1914, compared with 65 points at December 1, the 
decline being due to the reduction of Id. a pound in| 
the price of sugar which took effect on December 29. 
Among items other than food the only noteworthy 
change was a slight rise in the average level of prices 
of clothing and clothing materials. 


The latest official Trade Report of the United Pattern- 
makers’ Association states that at the end of 1941 the 
membership of the organisation was 13,135—a record 
figure. The number of members in receipt of sick 
benefit was 256 and the number in receipt of trade 


benefit 12. The number of superannuated members 
was 676—the same as at the end of the previous year. 
It is recorded that Messrs. Bell, James, Thomas, 


McKinnon and Briggs with Mr. George Buchanan as 
chairman, will constitute the executive committee for 
the next two years _ 

The text of the award of the National Arbitration 
Tribunal, on the applications of the engineering unions 
for wage increases, is reproduced in the January issue 
of the Trade Report of the United Patternmakers’ | 
Association. Commenting upon the award, Mr. W. B. | 
Beard, the general secretary of the U.P.A., says :— | 
‘My attention was drawn to a statement in the Press 
that certain time-workers would receive an 8s. increase | 
in place of the 58. award. Upon reading this, contact | 
was made with the national engineering employers | 
to see if the suggested agreement applied to time- 
working patternmakers. I was told that no agree- 
ment had been entered into with any unions on this 


| 


had been offered to the A.E.U. to setters-up and markers- 
off who were on plain time rates, but that if agreement 
was reached, it would on no account apply to us.” 


| 
matter, but that during recent negotiations an arrange- | 
| 
} 


An editorial note in the January issue of Man and 
Metal, the journal of the Iron and Steel Trades Con- 
federation, deals in interesting fashion with the ques- 
tion of non-unionism. 





| various 


| industries. 


The writer says :—** One of the | 
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the possible physical effect upon growing youth. At 
the same time many boys between 16 and 17 were 
equal, at least in physique, to any men they could find. 


| In his opinion the cases cited of high wages were not | 


a true picture of the situation ; they were isolated. 


Last week shop stewards from various industrial | 
areas, which are largely engaged in the production of | 
war munitions, visited London with the avowed inten- | 
tion of laying before Government departments, Mem- 
bers of Parliament and other representative people, | 
a number of grievances from which the rank and file 
of labour were said to be suffering. Action along these 
lines is, of course, irregular, as shop stewards cannot | 
constitutionally intervene nationally on major issues. 
Their duties are clearly defined in the rules of the unions 
to which they belong, and these do not include a right 
to ‘‘ by-pass ""—so to speak—their executive councils. 
The various grievances concerned should have been 
referred for attention to the executive councils of the 
unions. The Labour correspondent of The 

Times recorded that he suggested to a Coventry 
steward that that was the procedure which ought to 
| have been followed, and the delegate replied that 
|‘*events moved too quickly—and the unions were 
|}almost obsolete.” The union rules under which | 
shop stewards operate are not, however, “ almost 
obsolete.” 


A special correspondent of The Times on the German 
Frontier states that recent statistics show that the 
number of imported workers throughout the Reich, 
which had increased from 500,000 before the war to 
1,750,000 several months ago, had risen to 2,100,000 
at the beginning of January and is still rapidly in- 
creasing. Nearly 1,000,000 are Poles, while the 
Italians, both male and female, total 272,000. All| 
foreigners are required to possess German Popular | 
Front workbooks. These show that the total number 
of persons usefully employed, including foreigners, is | 
over 24,000,000 compared with 20,870,000 after | 
mobilisation at the beginning of the war and 22,670,000 
at the end of 1940. Large posters, issued by private 
firms, urging women hitherto not employed and retired | 
male workers over 65 to apply for jobs, can now be 
seen in the business thoroughfares of German cities. | 


A census of Germany's total labour strength in her | 
war industries would not be complete, the correspondent 
goes on to say, without taking into account workers 
outside the Reich. For example, official Belgian | 
statistics show that over 1,000,000 workers—that is 
about 60 per cent. of the total labour in Belgium— 
are engaged directly or indirectly in German war | 
A few days ago—the message is dated | 


| January 23—250,000 additional Belgians began war | 


work in Germany. ints 


| mechanical-stoking system. 


THE ALL-ELECTRIC CANE-SUGAR 
FACTORY.* 


By L. B. WurraKker. 


Tue slow adoption of electricity in British sugar 
factories would appear to be due to the fact that, when 
the Cuban sugar industry was expanding, electrical 
engineers had already made great improvements in the 
reliability and robustness of their plant, so that it 
became quite practicable to place it on plantations 


| where the use of electricity was unknown except for 


lighting and small motors. The large mills then being 
erected in Cuba thus provided orders for electrical 
machinery of a magnitude which made it worth the 
while of the American electrical firms to study specially 
the conditions obtaining in raw-sugar factories, thereby 
enabling them to supply plant which was specially 
suited to those conditions, and to guarantee successful 
service. In the case of the British Empire, however, 
no such expansion in the sugar industry occurred, and, 
owing to the sporadic periods of depression it has met 
with, there was a lack of knowledge and first-hand 


| experience on the part of both the sugar-machinery 


engineers and the British electrical firms as to the correct 
type of equipment to supply, or the best layout to 
be adopted. Most of the figures given in this paper 
refer mainly to the all-electric factory at Gray’s Inn, 


| Jamaica, which was fortunate in being equipped with 


sugar machinery by a foremost British manufacturer, 
while its electrical components were supplied by the 


| most famous of the American firms having a wide 


experience of the electrification of the Cuban centrals. 
The mills, which constitute the largest and most 
important units in the process, express the juice from 
the cane, leaving only the waste fibre or bagasse, which 
is fed into the furnaces of the boilers by a special 
The raw juice is then 
strained. and pumped into the factory, where it under- 
goes chemical treatment to precipitate the impurities, 
and is concentrated to syrup by boiling under vacuum 
in multiple-effect evaporators. Syrup pumps then 


| elevate it to the top of the building, where it undergoes 


a final concentration, during which the sugar crystals 
form, the resultant substance being termed ‘“* massecuit” 
and consisting of the sugar crystals in the mother 
liquor, the molasses. The sugar is separated from the 
molasses by “drying” in high-speed centrifugal 
extractors—the molasses being forced out by centrifugal 
force through fine-mesh screens, and the dry sugar 
crystals being left behind. The sugar is discharged 
into conveyors of the screw or grasshopper type, and 
elevated by bucket elevators to the storage bins, from 
which it descends by gravity into the automatic bagging 
and weighing machines. 

The chief advantages claimed for the electric drive of 
sugar factories are set out below. Simplicity is achieved 
by the use of single-stage impulse-type turbines as 
prime movers, which, being centralised, can be super- 


| vised and operated under the best conditions; while, 


| A communication received by the International | 
| Labour Office in Montreal states that, according to a | 
recent survey of the trade union movement in Free 
China during 1939 and 1940, steady progress was made | 
under Government auspices and was particularly 
marked in the case of craft unions and special unions. 
| This was probably attributable to the growth of the} 
| small industries and the extensive development of the 
| reconstruction programme of the Government in the | 
interior of Free China. The situation of the industrial | 
unions, however, remained practically unchanged, 
| possibly owing to the decentralisation policy adopted 
| by the Government with regard to the location of 
industries during war time. | 


ironies of life is that trade unions are sometimes the | | 


victims of their success. This is well-illustrated by the | 


behaviour of some who, almost immediately after the | 


introduction of the Essential Work Order, stopped | 
paying their contributions to the union. While the | 
Order restricts the right of a worker to change his job, | 
it also establishes the principle of work or main- | 
tenance. It may be argued that this is due entirely 
to war-time conditions. Even so, but for the moulding 
of opinion through trade union propaganda over a| 
long period of years war conditions might have given 
us all the restrictive features of the Order without 
the benefits of the guaranteed wage.” 

| 


The * 


of age” 


excessive earnings of juveniles under 18 years 
were the subject of a discussion in the House 
of Commons on Wednesday last week. In the course 
of the debate, Mr. George Griffiths, the Labour Member | 
for Hemsworth, said that young workers were putting | 
in the hours on piecework and were entitled to what | 
they earned. Mr. Tomlinson, Parliamentary Secre- | 
tary to the Ministry of Labour and National Service, | 
said that he had been unable to find a single case in| 
his own constituency (Farnworth) of a youth receiving | 





The survey covers 57 important cities and districts of 
which 20 are situated in East China, 15 in South China, 
14 in West China and 8 in the North-West. In these 
57 cities and districts there were, in 1939, altogether 
1,171 trade unions, including 76 industrial unions and 
1,095 craft unions, and in 1940, 1,250 unions of which 
78 were industrial unions and 1,172 craft unions. The 
membership of these unions was 311,669 in 1939 
(28,424 members of industrial unions and 283,245 
members of craft unions), and 336,740 in 1940 (26,908 
in industrial unions and 309,832 in craft unions). 
In addition there were 5 special unions with a total 
membership of 140,245 in 1939 and 8 special unions 
with a total membership of 180,918 in 1940. The 
cities and districts in East China and West China 
generally had more unions than those in other regions. 








It is understood that the Minister of Labour and | 
National Service, as chairman of the Production Council, 
is discussing, with representatives of the employers 
and trade unions, the possibility of setting up a pro- 
duction committee in each factory. It is stated to | 


if energy is distributed by means of modern totally- 
enclosed ball-bearing motors, the actual application of 
power to the various processes can be forgotten from 
the beginning of the crop to the end. The ease of 
operation and control which the electric drive makes 
possible is due to celerity of starting, which cuts down 
time lost, and the ability to start or stop any unit at a 
distance either manually or (if necessary) automatically 
by the process itself; while the immediate emergency 
stopping of individual units is an insurance against 
loss from overflow, milling chokes, danger to life or 
limb, and mechanical breakage, which cannot be 
attained with steam drives. 

In a properly designed factory, where full use is made 
of centralised and automatic control, the largest savings 
are in labour cost, but saving in lubricants is also very 
marked ; this is due to the elimination of a multiplicity 
of bearings and sliding surfaces liable to contamination 
by water, juice, and the prevalent fine dust from the 
cane fibre. Actual figures of the lubrication cost of 
an all-electric sugar factory and one of the most 
efficient steam-driven concerns, both controlled by the 
same firm, can be given for the 1937 crop, in pence per 
ton of sugar made, as 7-07 for steam and 3-98 for 
electricity. The latter figure would have been even 
less had this factory been working at the same capacity 
as the other. Savings in lubricant must obviously 
indicate less wear and tear generally, aud this is 
actually the case, due to the predominating use of 
purely rotary machinery. 

There is a saving of space, due to the smaller area 
occupied by motors as compared with steam engines 
and the smaller size of the high-speed centrifugal 
pumps which can be used with the direct-coupled 
motor; also to the elimination of steam traps and 
all steam and exhaust piping serving prime movers, 
other than the short run to the power house, which 





* Paper entitled ‘‘ Some Considerations Relating to the 


what might be called an unreasonable wage. The| be probable that Mr. Bevin will make the establish- | Totally-Electrified Cane-Sugar Factory ”, read at a meet- 
ment of such bodies compulsory under the Essential | ing of the Institution of Electrical Engineers, in London, 


evil of high wages was not money or delinquency, but 
| on Thursday. January 22. 1942. 


the excessive hours that high wages represented and 
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itself can be placed outside the factory proper. Clean- 
liness is all-important in a sugar factory, where insani- 
tary conditions lead to inversion and loss of sucrose. 
The cleanliness of the electrical drive and better 
facilities for cleaning, arising from increased unoccupied 
floor space and headroom, make for improvement in 
the overall recovery. The oil-free exhaust ensured by 
the turbine drive is of the utmost importance, as the 
steam is used for process heating and the resultant 
efficient heat transference may make a considerable 
difference in the consumption of auxiliary fuel. 

It is of special advantage to be able to measure 
exactly and continuously the power absorbed by the 
mills, in order to ensure their most economical and 
efficient operation and the maximum sucrose extraction, 
and the ready means the electrical drive gives of 
observing the power absorbed by any of the processes 
n the factory is a valuable aid. With a motor drive 
and properly adjusted protection devices, the power 
is immediately cut off at a predetermined overload and 
the risk of cracked headstocks, fractured shafts and 
gearwheels, etc., is eliminated. 

The disadvantages of the all-electric drive, which are 
usually cited by those favouring steam-operated or 
partially electrified factories, are given below. The 
objection of high first cost is now practically obsolete, 
as every year that passes shows a cheapening of all 
types of electrical apparatus, due to new and improved 
design and construction and the evolution of more 
suitable and more cheaply produced materials. In- 
flexibility of speed regulation is another out-moded 
objection, as the question nowadays is not so much 
whether an efficient variable-speed drive can be 
obtained, but whether it is necessary to provide one. 
So far as the mills are concerned, this was always a 
vexed question, and about 10 years ago there was a 
large section of opinion in favour of the speed variation 
of individual mills; but, as we see new steam-driven 
plants erec’ed where the entire train is operated by 
one engine, it now seems to be recognised that, provided 





Mill motors. m. Molasses tanks. 
Evaporators. n. Liming department 
Boiling house. o. Filter presses 

Pans. p. Curing. 

Distillery. q. Bagging room. 
Fermenting vats. r. Laboratory 


each mill is kept up to its work, individual speed 
variation should not be necessary. 

Should it be required to alter the speed of the 
entire train of mills, this can easily be done by 
varying the frequency of the power supply, but many 
prefer to increase the milling rate by opening up the 
mills. At the author's factory, although variable 
frequency is provided, it has never been found necessary 
to use it, and the grinding rate has been raised from 
35 tons per hour, the rated capacity, to 48 tons per | 
hour without any change in speed and without any | 
decrease in extraction. Some, however, still consider | 
it advantageous to vary the speed’ of the crusher to 
compensate for changes in cane variety and similar 
conditions, but, whatever system is called for, a suitable | 
type of motor can be provided, although variable-speed 
systems will be less simple, more costly and somewhat | 
less efficient. 

Turning to the last disadvantage usually mentioned, | 
it certainly seems at first sight that, so long as the 
energy used undergoes transformation from mechanical | 
to electrical and then back to mechanical again, the 
losses must be higher; but this argument holds good | 
for any electrification scheme, quite apart from raw- 
sugar factories, and yet the electrical drive has been 
adopted almost universally. The reason is probably to 
be traced to the practical difficulty. in raw-sugar 
factories, of minimising losses in steam plants. Engines 
get out of adjustment, steam leaks occur in glands and | 
piping, while heat insulation soon becomes faulty ; | 
whereas the efficiency of electrical components remains | 
fixed under ordinary operation, so that if any difference | 
in overall efficiency exists in favour of the steam plant, | 
it is too small a percentage of the total heat delivered | 
in the steam from the boilers to make any practical 
difference to the fuel question. Further, so long as live | 
steam is used in the factory for heating purposes, this | 
point completely disappears, as it would also do if more 
efficient turbines than the simple Curtis single-stage | 
type were employed 
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To get the maximum benefit of a completely elec 
trified sugar factory, it must be specially designed for 
that purpose. When an existing steam factory is 
electrified, much of this advantage is lost, and when a 
firm of sugar machinery manufacturers are responsible 
for the plans and merely leave to the electrical firm the 
job of supplying the electrical equipment, the result is 
much the same. It is essential that both sides should 
collaborate to the fullest extent to ensure maximum 
efficiency in working. The layout of an all-electric 
factory should provide for the following considerations : 
(a) the shortest possible run for live steam and exhaust 
piping, and for all main cables; (b) the electrical con 
trol should be arranged to require the smallest number 
of operators ; and (c) the electrical plant must work 
under the best possible conditions of accessibility, 
cleanliness, dryness and ventilation. 

To achieve these results, the choice should be a 
T-shaped factory where the mills, boiling house and 
curing house are in a straight line, with the boiler house 
at right angles to it. This is shown in Fig. 1, herewith, 
from which it will be seen that the live-steam and back 
pressure ranges are reasonably short. The same can 
be said of the main cable runs, for, by placing the mill 
motors immediately alongside the power station the 
connecting cables are only a few feet long, and, as more 
than 50 per cent. of the entire power generated is 
carried by these, a considerable saving in cable losses 
is effected. The power station, by being placed on 
the windward side of the plant, is ensured a good supply 
of cool clean air. 

Regarding the other departments, it will be seen 
that the various sections are accommodated in the most 
advantageous positions having regard to fabrication 
flow, transport and the prevailing wind. Fig. 2. 
opposite, shows the chief points of this layout in 
greater detail, the principal items being numbered as 
follows. Alternator cooling-air inlets, 1, are situated 
to receive the coolest and cleanest air. If a closed 
cooling system is preferred, there is plenty of room 
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| totally enclosed type, and will, if they can be kept clean, 













especially those liable to be splashed with juice or 
covered in cush-cush, should be of the totally-enclesed 
| type, as it is better to adopt this design than screened, 
drip-proof and other partially-enclosed motors which 
will allow the dirt and dust to enter but preclude any 
attempt at cleaning short of dismantling the machine. 
Roller bearings should be used on the larger motors 
and ball bearings on the smaller machines, thus saving 





lubricant and attention, and increasing efficiency. 
Flexible couplings should be used wherever possible ; 









the Wellman-Bibby type is very suitable for the mill 


































live ) drives, while the leather- or rubber-bushed types should 

oan be installed elsewhere. As motors are usually taken 
up for the wet season and pumps, etc., pulled down, 
is very desirable that flexible couplings be employed, 
as these save much time when lining up. The most 
suitable design for motors will depend to a great extent 
on the nature of the drive, but all machines of 50 h.p. 
and over should be of the slip-ring induction type. 
Squirrel-cage machines are quite suitable for all small 
centrifugal-pump drives. Wherever speed variation is 
required, however (for example, on cranes, capstans, 
winches and cane carriers), the slip-ring type with 
secondary rheostatic control is probably the simplest. 

A 10,000-ton factory requires 18 kW to 20 kW for 
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in the basement for the water-cooled heat extractors. 
The power-house floor, 2, is raised sufficiently above 
the general factory floor-level to obviate the turbine 
exhaust piping being placed in an insanitary pit without 
gravity drainage, and to enable the alternator air ducts 
to be drained by gravity also, while the alternator main 
cables are accessible and well ventilated. The cable 
chamber, 3, is under the switchboard gallery. All 
wiring is out of sight but accessible. This chamber is 
extended out into the factory in the form of a sheet-iron 
duct, carrying the main cables to the chief distribution 
panels. It also communicates with the mill-motor 
room, so that these motors can be supervised by the 
power-station attendant The switchboard, 4, is 
placed on the gallery above the cable room and com- 
municates with the operating gallery in the mill house, 
so that the power-house attendant can also start the 
mills if necessary. The motor room, 5, is a dust-proof 
passage-way containing the mill motors. It can be 
hermetically sealed except for exhaust ducts over each 
motor, and ventilated by a fan blowing in clean cold air, 
thus protecting the motors from the fine cane-fibre 
dust (cush-cush) and damp vapours of the mill house. 
Hatches are provided in the floor of the operating plat- 
form above each motor so as to permit them to be 
easily lifted out by the mill-house crane when necessary. 

The usual system adopted is three-phase current 
ut 440 volts for power, with a frequency of 60 cycles 
if the factory is in the American zone of influence, or 
50 cycles if in the British zone. Lighting, heating, 
portable tools, small fans, etc., should be supplied 
at 110 volts. For these services, 230 volts is the 
standard practice in Britain, but with alternating 
current, and without the close inspection and the safety 
regulations prevalent in that country, 110 volts will 
be more satisfactory generally in raw-sugar factories. 

In all-electric sugar factories using alternating- 
current generators, which require a high angular 
velocity, the prime movers are invariably turbines. 
The single-stage non-condensing impulse type is gener- 
illy used where the exhaust passes directly into the 
low-pressure heating mains, but in some cases multi- 
stage and condensing turbines are adopted, arranged 
for steam extraction or “ bleeding,” whereby the pro- 
cess steam at low pressure is drawn from an intermediate 
stage. Where simplicity is the principal requirement, 
the first method is quite satisfactory in sugar factories 
where low-pressure steam is required for juice heaters, 
evaporators and pans. A 10,000-ton factory, that is, 
a 30 in. by 60 in. 14-roller mill grinding 45 tons to 50 
tons of cane an hour, would need three 500-kW turbo- 
generator sets, two in use and one as stand-by. For 
the ventilation of alternators, a large supply of cool, 
clean air is not always easily obtainable in sugar 
factories, and as the air in the vicinity of the power | 
house is often laden with oil vapour, cush-cush or | 
fine ash, it is necessary in such cases to provide some | 
form of air filter. As an alternative, the closed ventila- | 
tion system would be ideal for sugar-factory conditions, | 
as the heat extractors in this system might be employed 
to raise the temperature of water used in processing, | 
and thus partially recover the alternator losses. 

The best design of switchboard for . sugar-factory 
conditions is an open type with plenty of space at the 
back for blowing out with compressed air. All the oil 
switches should be lever-operated and placed well 
away from the panel, and each should be provided with 
iso] iting switches to enable them to be made dead for 
inspection and repairs. Automatic voltage regulation 
is desirable, as it makes for smooth running and reduces 
the number of attendants required. 
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- all lighting the works, and a further 5 kW to 10 kW for 


houses and barracks. A special low-voltage panel on 

The best system of laying cables is that which will | the main switchboard, fed from transformers at 110 volts 
ensure reasonable accessibility, ventilation and air | will energise the lighting distribution boards situated 
insulation. If this can be attained no trouble will be | at convenient points about the factory, from which a 
experienced with them. The practice of burying cables | further sub-division of lighting circuits can be judici- 
either direct or in conduit is to be condemned ; however | ously made, so that each section will have its own 
well they are laid, juice or sugar-laden vapour will | switch and fuses and no fault can extinguish more than 
obtain entry either by percolation or condensation, and | a few lamps at a time or put any one point in complete 
the insulation will eventually break down. If this| darkness. For mil]-house, yard and general factory 
occurs with buried cables, it is seldom worth while to | lighting, the gaseous-discharge type of lamp is recom- 
dig or pull them out, as it is unlikely that they will bein | mended. The illumination of cane yards can often be 
a condition to be used again. To ensure the considera- | efficiently carried out by the use of flood-lighting 
tions just mentioned, therefore, all main cable runs, | projectors, but these must be installed at a sufficient 
namely, those between alternators and switchboard, | height to avoid glare. For safety in the factory, it is 
and the mill-house and feeder cables, should be mounted | desirable that pilot lights be provided, consisting of a 
on porcelain cleats and run (if underground) in well-| separate lighting system feeding a few lamps at 
drained concrete-lined trenches covered with chequer | important points and supplied from a small generator 
plates or, if overhead, in sheet-iron ducts attached to | set or battery, which can be arranged to light these 
























the building columns or staging. 
not possible to include single lines or small wiring in the 


In places where it is | lamps the moment the main supply fails. 


Small Diesel-driven generating sets will be required 


main cable trenches or ducts, these can be run in| to operate the essential services when the mills are 


conduit, but overhead, and placed so as to be self- 
draining. 
Power distribution boards should be of totally- 


not grinding in crop time and during the wet season. 
A 10,000-ton factory would require about 75 kW in 
crop time, which would allow for boiling off, operating 


enclosed metal-clad and fireproof construction, with the | the distillery and unloading cane, and also for a certain 


covers interlocking with the switch handles, and should 
each be arranged as far as possible to supply a definite 
section of the factory. Power distribution boards 
should be located to serve the following departments, 
among which the load will be fairly equally divided. 
(a) Cane unloading and mill house: crane, unloading 
winch, capstan, cane carriers, knives, cush-cush 
handling plant, maceration and raw-juice pump. The 
mill motors are fed from a special panel on the main 
switchboard. (6) Boilers and bagasse handling: 
bagasse carrier, bagasse elevator, boiler feed pump, 
water service pumps, mechanical stokers, draught fan, 
blowers, etc. (c) Boiling house: limed-juice pump, 
juice-heater condensate pump, quad supply and con- 
densate pump, syrup scum and clear-juice pumps, 
vacuum pumps, ete. (d) Centrifugals and sugar house : 
centrifugal motors, crystallisers, bag piler, laboratory 
ovens, mingler, etc. (e) Circulating pumps and miscel- 
laneous: injection and ejection pumps, machine shop, 
distillery, ete. 

The starting gear for the mill motors, since it is 
placed on a gallery away from unsuitable conditions, 
may be of much the same design as that of the main 


switchboard, that is, a panel carrying the main oil | 


switches, instruments and protective relays ; while the 
secondary control can be either by liquid starter or 
controller and rheostats. 
to 50 h.p., the starting gear will be operating under 
normal factory conditions and, therefore, should be of 
fully protected metal-clad design, manually operated, 
and placed as near as possible to the motors. Auto- 
matic or remote control is not recommended with the 
larger motors, as this would introduce unnecessary com- 
plications, and it is usually advisable to have an 


attendant on the spot when such drives are put into | 


operation. Motors between 25 h.p. and 50 h.p. will 
need auto-transformer or star-delta starters, and, from 
25 h.p. downwards, direct-to-line contactor starters, 
placed actually on or close to the motor, and operated 
from the most convenient point by push-button control. 

The installed horse-power of motors in a 10,000-ton 
factory would be 600 b.h.p. for the mills and 600 b.h.p. 
for the rest of the factory, a total of 1,200 b.h.p. All 
large motors should be of the protected type in all 
positions where the external conditions permit. This 
allows of easy and frequent cleaning, and, as such 
motors cost very much less per horse-power than the 


For other large motors down | 


amount of curing. For wet-season work, a 25-kW set 
should be sufficient for running the machine shop, 
portable electric tools, welding and lighting, etc. Al) 
generating plant should be selected to run in parallel 
with all or any of the others, as this gives much more 
flexibility to the whole system and assists considerably 
at time of low steam pressure. 

Motors have to be installed of a size which will enable 
them to handle overloads. In consequence, at normal 
running they are very often operating well under full 
load, with the result that the power factor is below a 
satisfactory value. It is not unusual, therefore, to 
find that, instead of the power factor being 0-8, on 
which the generators are usually designed to operate, 
on the mill drive section it may be 0-7, while, owing to 
the large number of small underloaded induction motors 
in other parts of the factory, the combined power factor 
of the whole plant may be as low as 0-65. If, as usually 
happens, it becomes expedient to increase considerably 
the rate of milling, it may be found that to do so would 
cause overheating of switchgear, cables and generators, 
in which case an improvement in power factor should 
be effected. This can be done by the use of static 
condensers, phase-advancers, or over-excited synchron- 
ous motors; but a cheap and equally effective method 
| would be to install synchronous induction motors for 

one or two of the heavier drives—say, one of the mill 
motors and the vacuum or injection-pump motors. A 
350-h.p. mill motor of this type was recently installed 
| in the 10,000-ton factory at Gray’s Inn. This improved 
the power factor of the whole system from 0-65 to 
| 0-95 and enabled the grinding rate to be increased by 
about 15 per cent., while the temperature rise of the 
| generators, cables, and switchgear was actually reduced. 

Trouble-free operation can be assured by making 
regular insulation tests on all generators, cables and 
motors, and each piece of apparatus should have its 
record on file, giving all particulars of tests made and 
repairs, etc., carried out. Because of the seasonal 
operation of the plant, and the fact that it is shut down 
| during the rainy season when humidity is exceptionally 

high, a suitable baking oven should be installed, elec- 
trically heated and controlled by thermostat to main- 
tain a temperature of 90 deg. C. Any of the windings 


showing an insulation resistance below British Standard 
Specifications should be baked out at this temperature 
until they reach a steady maximum figure. This is 





100 


usually achieved in from 48 hours to 72 hours. As 
cleanliness is the best way to avoid electrical troubles, 
the cleaning of the windings and other electrical 
apparatus should be effected by compressed air (sup- 
plied by a portable blower) for dry dust or cush-cush, 
or cleaned with benzene and a varnish brush in the case 
of an oily deposit. Should a winding be contaminated 
by juice, molasses, syrup or distillery lees, it must be 
washed thoroughly with water and then baked out. 
In the case of contamination with distillery lees it will 
be impossible, owing to the acid reaction, to prevent a 
burn-out unless immediate steps are taken. It is, of 
course, unnecessary to install an oven large enough to 
take any motor over 75 h.p. to 100 h.p., as the large 
motors and alternators can be baked out by bolting 
asbestos-lined wooden covers to either end of the frame 
and installing therein the heating elements and thermo- 
stat used for the oven, thereby converting the machine 
itself into an oven when it is necessary to dry it out. 

The proper maintenance of all electrical plant will 
greatly assist in keeping down what should be an 
insignificant figure in the log sheets indicating ‘* Time 
lost for electrical reasons.” This, at Gray’s Inn, is 
usually well below 0-5 per cent. of the total grinding 
time. On one entire crop, only 21 minutes’ stoppage 
due to electrical troubles was recorded. The worst 
year on record was that of 1936, when, out of 1,528 hours’ 
grinding, 13 hours 44 minutes (0-89 per cent.) were lost. 

From records taken at Gray’s Inn over the last 
12 years, the total units generated for all purposes 
(including all cable losses, lighting, excitation, etc.) per 
ton of cane ground vary from 16-14 to 19-05, or, in 





TABLE I.—Average Power Consumption. 
B.h.p. per 
2 Ton per Per cent 
Hour of Total 
Cane unloading and conveying 0-75 3-43 
Milling 12-60 57-8 
Clarification 0-32 1-46 
Evaporation and condensation 3-40 15-19 
Crystallising and curing 1-77 8-15 
Distillery 0-20 0-96 
Boilers 1-50 6-91 
Miseellaneous 1-30 6-12 
TABLE II.—Generating Costs. 
£ 
General factory expenditure (wages and stores) 545 
Lighting (wages and stores) 199 
Auxiliary engines (wages, fuel, etc.) 546 
Cost of steam consumed by turbines (wages and 
wood fuel)—no value placed on bagasse P lil 
1,401 


150,950 kWh 


0-35638d 


Units generated 
Cost per unit 


terms of electrical horse-power per ton of cane per hour, 
21-6 to 25-5. The variation is, of course, chiefly 
caused by the variation in the power consumed by the 
mills; and this, depending on the mill settings, 
hydraulic pressure and variety of cane ground, is 
shown by the following minimum and maximum 
figures for mill power consumption taken over the same 
period: minimum electrical horse-power per ton of 
cane, 11-15, and per ton of fibre, 78-2; maximum, 
13-8 and 117, respectively. 

Comparing the actual power absorbed by a 14-roller 
mill with the theoretical power, based on | brake horse- 
power per | per cent. fibre per ton of cane per hour ; 
and taking the 1938 crop at Gray’s Inn when the average 
fibre as a percentage of cane was 13-6 and the average 
cane per hour 46-34, this would give the total brake 
horse-power absorbed by the mills as 630-2. The 
actual power as recorded by watt-hour meters over the 
crop was 667-4 electrical horse-power ; and, at a motor 
efficiency of 94 per cent., the brake horse-power 
delivered to the mills at the first-motion spur wheel 
would be 627-4, slightly less than the theoretical figure, 
and at an average sucrose extraction of 96-44. Taking 
the average power consumption of 14-roller mills in 
Java, as given by Maxwell, as 101 indicated horse-power 
per metric ton of fibre per hour, or 102-8 per long ton 
of fibre per hour, and again taking the 1938 crop at 
Gray’s Inn, the average fibre per hour in long tons was 
6-30, which puts the power consumption at 647-64 as 
against 667-44 electrical horse-power actually absorbed 
by the mill motors. 

The average power consumed by the different depart- 
ments of a 10,000-ton factory, grinding at the rate of 
43 tons cane per hour, is given in Table I, 
The cost of generating current per unit varies from 
year to year, depending chiefly on the magnitude of 
the repairs and renewals necessary, and to some extent 
on the percentage of fibre in the cane. It has varied 
between (063d. and 0-3ld. per unit. An average year 


above. 


is 1937, and the cost of generating current in that year 
is given in Table II. 
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** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 

PUBLISHED UNDER THE ACTS OF 1907 TO 1939 

The number of views given in the Specification Drawings 
is stated in each case; where none is mentioned, the 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract, in 
each case, unless the Patent has been sealed, when the 
word ** Sealed’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


GUNS AND EXPLOSIVES. 


538,808. Machine-Gun Cartridge Belt Chute. The 
Hadley Company, Limited, of Surbiton, and G. D. Rosser, 
of Surbiton. (5 Figs.) March 2, 1940.—The chute is 
designed principally for use with machine guns in air- 
craft, where in some cases they are of considerable length 
and friction between the cartridges and the chute absorbs 
too much power. The chute 10 is of channel section 
with overhanging flanges 12 and is made of cellulose 
acetate sheet. In the case of a chute for small-arms 
ammunition, the anti-friction discs 14 are about } in. in 
diameter and their axes are spaced apart by about } in., 
so that they overlap by a considerable amount. The 
discs are integral with sleeves 16 rotating on metal 
spindles. Guard strips 26 of cellulose acetate are secured 
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to the sides of the chute to cover the ends of the spindles. 
In Fig. 2, the circle 30 represents the part of a cartridge 
case which runs on the discs and the circle 32 the bullet 
where it runs on the discs. It will be seen that the 
vertical displacement of the cartridges, even at the 
bullet end is very small, the amplitude being only about 


0:03 in. (Accepted August 18, 1941.) 
HYDRAULIC APPARATUS. 
539,160. Hydraulic Press. The Turner Tanning 


Machinery Company, Limited, of Bramley, and G. A. 
Schettler, of Bramley. (3 Figs.) February 28, 1940. 
The press is for use in the leather trade for smooth 


plating or embossing. The lower platen 6 of the press 











is carried on a spherical bearing on the main ram 2. 
The main ram is recessed to house a cylinder 14, in which 
slides a piston 15 having an integral plunger valve 16 
working in a sleeve 17. The sleeve 17 and the cylinder 14 
are bolted together and to the ram 2. The sleeve has a 
first set of radial ports and a second set of ports con- 
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necting the main ram cylinder 1 and the underside of 
the piston 15. The piston is spring-loaded on typ and 
the bore housing the spring is open to at: sphere 
through a vent passage. The cylinder 14 is ed at 
its inner end by a copper gasket, which is sutticientjy 
wide to afford a second seal for the skirt of the piston 15 


when this is under high pressure. A spring 27 in the 
cylinder 3 of a hollow auxiliary ram 4 forces the liary 
ram to seat against the valve sleeve 17 and for: seal. 
The operation, beginning with the press open as shown. 
is as follows :—Oil under pressure is admitted throng) ll 
to the ram cylinder 3 and raises the auxiliary ram 4, 
which carries the main ram 2 and platen 6 w it. 
During this closing stroke, the oil pressure on the auxiliary 
ram 4 and plunger valve 16 is about equal to { 1d 
of the moving parts and is insufficient to overcome the 
force of the spring acting on the piston 15 of the yer 
valve. While the main ram is being so raised by the 
auxiliary ram, liquid enters the main ram cylinder | 
from the supply reservoir through the large bor pe 
line 12. As soon as the closing stroke has been completed, 


the pump begins to build up pressure through 11 wntij 
the plunger valve 16 and the piston 15 are raised and 
the radial ports are opened. Thereupon the liquid 


pressure also builds up in the main ram cylinder and the 
line 12 is closed. Before the pressures in the two ram 
cylinders balance, the rising pressure in the main cylinder 
acts, through the second set of ports on the underside 
of the piston, and forces the piston and plunger valve 
to the fully raised position where they remain during 


the whole of the pressure stroke. As the building up 
of pressure continues, the piston skirt is sealed against 
the gasket. For the exhaust stroke, the pressure line 11 
is connected to the supply reservoir. The plunger valve 16 
again closes the radial ports due to the release of pressure 
on the piston 15. As soon as the pressure in the main 
ram cylinder is sufficiently reduced, the large bore pipe 
line 12 is opened and the oil in the main ram cylinder js 
exhausted through it, which offers less resistance than 
the pressure line. Hence the exhaust stroke is rapidly 
performed. The ram comes to rest on spring buffers, 
and, under the action of the spring 27, the auxiliary 
ram 4 again contacts the plunger valve sleeve 17 to 
re-form the seal, thus setting the press ready for the 
next working cycle. (Accepted August 29, 1941.) 


MOTOR VEHICLES. 


539,794. Vehicle Gas-Producer Set. The Sentinel 
Waggon Works (1936), Limited, of Shrewsbury, and 
S. E. Alley, of Shrewsbury. (4 Figs.) March 19, 1940 
The producer is designéd for ease of mounting on and 
removal from the chassis. The producer and associated 
cleaners are mounted on a rectangular frame so that the 
longitudinals 10 and 11 lie transversely of the chassis 
The chassis longitudinals are shown at 16 and 17 in the 
drawing. which is a rear view of the set. The left-hand 
ends of the frame longitudinals 10 and 11 carry brackets 
for mounting the gas producer chamber 20. The tuyere 
fitting is set at an angle for ease of access A pair of 
cross members of the frame support a water tank 29 
for the cooling water. At the right-hand end of the 
frame is a cyclone chamber 31 into which the pipe 24 











from the producer chamber leads through an expansion 
joint 32. In the cyclone, the gas is well mixed and a 
certain amount of the dust in it is deposited. The cyclone 
has a cleaning door 33 which is readily accessible from 
the off-side of the vehicle. The cyclone discharges into 
a cooling chamber 37 one end of which is located immedi- 
ately above it. Above this cooling chamber are two 
other similar chambers, and each of the cooling chambers 
has a door which is readily accessible from the off-side. 
The set is completed by a vertical cylindrical gas cleaner 
and an air deflector 58 which reaches above the top of 
those parts of the bodywork, such as the driver's cab, 
which lie in front of it in the forward direction of travel 
of the vehicle. The deflector directs an air current on 
to the water tank and the cooling chambers when the 
vehicle is in motion. The set is thus a self-contained 
entity, and each unit is easily accessible for cleaning. 
( Accepted September 24, 1941.) 
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THE TRANS-ISTHMIAN 
HIGHWAY, PANAMA. 


[ue situation which has arisen in the Pacific 
adds interest and importance to the new road which 
is being constructed across the Isthmus of Panama. 
At the present time, the two principal cities of the 


tepublic of Panama, Colon and. Panama, have no | 


road connection. As will be seen from the map 
reproduced in Fig. 1, herewith, Colon is entirely 
surrounded by the Canal Zone, but Panama lies 
to the east of it. The boundaries of the zone are 


indicated by chain-dotted lines in the map. As| 


a result of a treaty made between the United States 
and the Republic of Panama in 1939, a road is 
being constructed between these cities and this will 
provide a corridor through the Canal Zone, linking 
Colon with the territory to the east. The road is 
shown in the upper part of Fig. 1, the dotted 
portion being that now under construction. The 
part of the road shown by a full line was made ten 
years ago, in order to facilitate the construction of 
the Madden Dam. In return for the provision of 
the corridor through United States territory, the 


Fig.1. 
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| Situation has been the main determining factor in 


| the decision to construct it at the present time. It | 


will in no way affect the operation of the Panama 
Railroad, which will remain as an alternative de- 
fensive, and offensive, link. 
Surveys for the road were commenced in October, 
1940, and completed in April of last year. Work 
jwas then put in hand immediately. The length 
of the whole road from Colon to Panama is 49} miles, 
the older section, a concrete road, from the latter 
city to the Madden Dam being 25 miles long. The 
new section will have a total width of 40 ft., made 
up of two 10-ft. reinforced-concrete lanes, separated 
by a 4 ft. strip of oil-treated gravel. Unpaved 
sections 8 ft. wide, with 3 in. fall, are provided at 
each side, as shown in Fig. 2. The roadway, and 
bridges on the route, will be suitable for carrying 
55-ton tanks. The road will reach its greatest 
elevation between the Gatun River and the Madden 
Dam, the maximum grades, falling to the Madden 
Dam, being 5 per cent. and, towards the Gatun 
River, 7 per cent. This slope is not employed on 
grades more than 400 ft. long ; when this length is 
exceeded, the slope will be adjusted to 6 per cent. 
The minimum radius of curvature will be 573 ft., 





approach this depth and involve the use of extensive 
handling and grading plant. Fig. 4, on page 102, 
shows a 70-ft. fill in process of completion. 

The rainfall in Panama averages about 100 in. 
a year, and, as most of this falls in the rainy season 
from May to December, considerable attention has 
had to be paid to questions of drainage and culvert 
dimensions. The Public Roads Administration of 
the United States, which is building the road, 
has carried out extensive soil tests to determine the 
permissible height of fills and the safe angle for 
slopes. In Fig. 2 the slope for both cuttings and 
banks is indicated as 1} to 1, but this is to be taken 
only as a tentative figure, which will be adjusted 
to suit the material met with in any locality. The 
plant being used on the construction of the road 
comprises three 1}-yd. power shovels and two }-yd. 
draglines. There are also 27 12-yd. tractor-scraper 
units and 15 bulldozers. Grading work in progress 
near Lopez River, towards the northern end of the 
road, is illustrated in Fig. 5, on page 103. 

About 1,000 men are employed on the work, 
largely Panamanian labourers, as previously men- 
tioned, but heavy equipment is being operated by 
skilled men brought from the United States. Camps 
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Republic of Panama has granted a right of way 
for the road from the Zone boundary to the Madden 
Dam. 

The Panama Canal and its approaches are well 
fortified, but, as pointed out in an article on ‘* The 
United States Overseas Bases,” which appeared in 
uur issue of April 18, 1941, on page 311, there are 
no outlying defensive posts at the Pacific end corre- 
sponding to the bases in the West Indies. The main 
purpose of these bases is the protection of shipping, 
both naval and mercantile, but they would also play 
in important part in the conduct of military opera- 
tions. In case of direct attack on the Canal, whether 
by sea or air, they would form important items in the 
defence. Should matters arrive at the 
action in the Canal Zone, it would be of great 
importance that facilities should exist for the rapid 
transfer of supplies and armaments from south to 
north, or vice versa. When the Canal was con- 
structed, it was considered that the Panama Rail- 
road, which also is shown in Fig. 1, would provide 
sufficient connection between the two ends, but 
recent events have shown that, for military opera- 
tions, road transport has some special advantages. 
General development in trade activity is partly 
responsible for the decision to proceed with the 
new road, but it is probable that the international 


stage of | 





and it will be possible to see ahead on any part of the 
road for a distance of at least 600 ft. The building 
of the road will involve the construction of a large 
number of culverts, and six large and six small 
bridges. The most important bridge, that over 
the Gatun River, will be 330 ft. long. All the main 
bridges will have three spans of continuous steel 
girders, with reinforced-concrete decks. They will 
be 26 ft. wide between curbs. 

The route of the road lies through tropical jungle 
and Panamanian labourers are being employed in 
clearing work preparatory to constructional opera- 
tions. Four “ treedozers’”’ are in use for removing 
large trees after they have been felled. The con- 
struction of the concrete culverts is, in general, 
being undertaken before grading operations are 
put in hand. Fig. 3, on page 102, shows some of 
this work in progress, a concrete mixer being 
situated on the hillside, with an upper launder 
for feeding it with raw material, and a lower one for 
delivering the mixed concrete to the culvert 
works. The total excavation necessary for the 


| construction of the road is estimated at 3,000,000 


cub. yds. Most of this is in soft material, but at the 
Madden Dam end considerable rock excavation is 
required. Some of the heavier cuts will be about 
100 ft. deep, and some of the fills necessary will also | 
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have been constructed at Sabanita, the Gatun River 
and the Madden Dam. Electric lighting has been 
installed at various points on the route, so that work 
can proceed on a 24-hour basis. Most of the heavy 
equipment was brought to Monte Lirio, on the 
Panama Railroad, where it was loaded into barges 
and transported to the point at which the road 
crosses the Gatun River. Sand and gravel are 
being dredged from this river at a point about a 
mile from the crossing, loaded into trucks, and 
transported to a batching plant at the crossing. 
Cement is being shipped from the United States. 
The cost of the road is estimated at 4,000,000 dols. 








PAPER SALVAGE. 


ALTHOUGH the nation-wide competition in paper 
salvage, for which 20,000/. was offered in prizes, 
came to an end on January 31, the need for a 
continued supply of waste paper persists. The 
spurt that was induced by the prize scheme will 
provide, no doubt, a useful surplus over the normal 
flow through the hands of the waste-paper mer- 
chants, but not enough to warrant any slackening 
of the efforts of every paper user in the country. 
During November, Gloucestershire headed the list 
of counties in paper collecting, obtaining an average 
of 26-1 cwt. per 1,000 of the population ; London 
came second, with 20-1 cwt. It should be quite 
possible to maintain a rate of 20 cwt. per 1,000 per 
month for the whole country—in round figures, half 
a million tons a year—without destroying such 
records of permanent value as form the subject of 
the letter recently sent to The Times by the Master 


of the Rolls and others, which is reprinted on 


page 115 of this issue. 








102 





ENGINEERING. 


FEB. 6, 1942. 














THE ENGINEERING 
OUTLOOK. | 


Il.—Tue EnGIneertnc [INDUSTRY AND ARMA- | 
MENTS PRODUCTION. 


BEForE proceeding to examine the individual 
branches of the engineering industry, it is of interest 
to review the progress of armaments production 
during the past year, since practically all engineering 
establishments, whatever their normal range of 
products, are now engaged to a considerable extent 
on munitions work. As the war has progressed, 
published statistics regarding the output of arma- 
ments have been fewer, but certain indications 
regarding the trend of production have been given 
from time to time, notably in debates in the House | 
of Commons on armaments supply. When pre- | 
senting the Army Estimates in March, 1941, Captain 
Margesson stated that the equipment position had 
greatly improved, but he gave no specific examples 
of the increase in output. In May, however, when 
there was a great deal of active criticism of the 
Government effort in relation to arms production, 
and a secret sitting of Parliament had been promised 
to discuss the matter, a few statistics were released 
in order to show the growth which had been already 
achieved. It was pointed out that, in spite of the 
spurt made after Dunkirk and the long hours then | 
being worked, output, whole, in the last 
quarter of 1940, was higher than in the period 
immediately after the evacuation of the Army from 
France. Moreover, although some dislocation was 
caused by air raids in the winter of 1940-41, the 
curve of production continued to rise, and the 
output of tanks and guns in the first quarter of 
1941 was about 50 per cent. more, in each case, 
than in the last quarter of 1940. 

These figures were amplified by Mr. Harold | 
McMillan in July, 1941, when replying to the debate 
on munitions production in the House of Commons. 
He stated that the output of tanks and guns had 
increased in the second quarter of 1941 to double 
the figures for the last quarter of 1940, while the | 
output of machine tools was six times the peace- 
time rate. The latter increase had been achieved 
by a parallel expansion in the capacity of the 
machine-tool industry, and of engineering firms 
making their own tools. While it was still necessary 
to import machine tools, this expansion in produc- 
tion made it possible greatly to reduce the demands 
on the United States and to allow that country to 
build up its own capacity for arms production. In 
the case of anti-aircraft guns, it was stated, the 
programme agreed upon in August, 1940, would 
probably be improved upon to a material extent. 

Considerable though this expansion was, there 
was a good deal of criticism and allegations were 
made that a state of muddle existed in the control 
of armaments production. Throughout 1940 and 
a large part of 1941, there was a reserve of unem- 
ployed labour which was gradually being absorbed 
into armaments production as new factories were 
completed. The total absorption into the Forces 
and into essential war work was considerably | 
greater, of course, than the actual decline in the | 
numbers of unemployed, because, over the whole | 
of this period, men were being released for war | 
work through the policy of concentration and | 
limitation of output of non-essential goods, while, | 
in addition, women who had not been previously 
in factory employment were being drafted to 
munitions production. The fact that the number 
of unemployed appeared to have reached a minimum 
by about the middle of 1941, did not mean, there- 
fore, that no further expansion could take place in 
the labour force engaged on war work; but it was 
becoming increasingly clear that the additions to 
that labour force, in the future, would do little 
more than counterbalance the loss of men to the 
Services, and that any further substantial increase 
in output could only be achieved by improvements 
in organisation. 

Criticism of the country’s organisation for war 
production has been directed against a large number 
of points, but the most general needs expressed 
have been for better co-ordination between. the 
various Government departments concerned, a more 
unified planning of the whole programme, involving 
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much greater authority for the Regional Boards, 
and greater incentives to increased production for 
both management and labour. These points have 
been discussed in considerable detail in the Press in 
recent months, and, towards the end of November, 
formed the basis of a call by Sir George Schuster, 
in the House of Commons, for a new technique in 
the administration of the industrial war effort. 
Sir George declared that, while there were appa- 
rently very large fields of production where great 
momentum had been gained and where fine work 
was being done, there was also a very large field— 
especially in medium-sized industries making acces- 
sories and components—where conditions were far 
from right. There was still too much justifiable 
complaint of the system of priorities, conflicting 
orders from different departments, orders and 
counter-orders from “the same department, lack of 
continuity in programmes of work, panic rush 
orders given and then forgotten, and important 
work held up for want of decisions regarding 
scientific tests. Complaints that the priority 
system was still not working satisfactorily were 
made by the Select Committee on National Expendi- 
ture in their twelfth report, published in May. 
They stated that, although the changes made in 
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January “in the body charged at the Cabinet 
level” with the control and organisation of war 
production had greatly improved the working at the 
centre, difficulties in relation to priorities and 
progressing were still being experienced at the 
factory level. The same subject also figured 
prominently in the Supply Debate at the beginning 
of July, when a demand was put forward that 
there should be a Minister with a wider horizon 
than the heads of these supply departments, a 
demand which was dismissed on the ground that 
such a Minister would have to be a “ superman.”’. 
At the end of July, the Prime Minister made a 
detailed statement in the House, particularly to 
offset the impression created abroad by the criti- 
cisms made in the debate earlier in the month. 
After pointing out that he had himself examined 
in detail the forward programmes of the various 
Service departments, he went on to say that the 
general scheme or war supply budget for 1941, 
after being agreed with the Service Ministers, com- 
prised a perfectly clear apportionment of reserves 
and tasks, and received the final approval of the - 
War Cabinet on March 31. Mr. Churchill then 
proceeded to examine the extent to which friction 
might exist between the various supply departments 
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Fie. 5. Graprine Work In PRoGREss. 


in carrying out this programme. He pointed out 
that a very high proportion of the total war pro- 
duction was carried out in factories working solely 
for‘one department ; this was true particularly of 
aircraft factories, naval shipbuilding firms, ord- 
nance works and automobile factories. In addition, 
a system had been worked out for the allocation of 
capacity of the private engineering firms either to 
a single department or, in other cases, to two or 
more departments in fixed proportion Probably 
half the factories concerned, and certainly more 
than three-quarters of the men employed, were 
working for one department only. The field in 
which disputes and competing priorities might arise 
was thus comparatively small, and it was diminishing 
as more ani more firms were allocated to specific 
departments. It was to deal with this particular 
field that the Production Executive had been set 
up in January, 1941. In the event of any disagree- 
ment between the members of the Production 
Executive, any member had the right of appeal 
to the War Cabinet or to the Prime Minister as 
Minister for Defence. Although there had been 
some very sharp differences of opinion, these were 
never so great as they had been during the last 
war, and Mr. Churchill assured the House that, in 
the previous four months, no question of depart- 
mental rivalry had been referred to him or to the 
War Cabinet from the Production Executive. 
Although the statement was successful in answering 
some of the wilder criticism that had been made, 
and in demonstrating that a very substantial 
increase in production had been obtained, the 
subsequent debate showed a persistent feeling that 
even more could be achieved if further steps were 
taken to ensure improved co-ordination in the 
execution of programmes. 

There can be no doubt that setting up the Pro- 
duction Executive was an important step towards 
securing this co-ordination. The members of the 
Executive, which replaced the Production Council, 
were the Minister of Labour as chairman, the 
Minister of Aircraft Production, the First Lord of 
the Admiralty, the President of the Board of Trade 
and the Minister of Supply; and the functions of 
the new body were defined as the allocation of 
available resources of raw materials, productive 
capacity and labour, together with the fixing of 
priorities. At the same time, a new Import Execu- 
tive was set up in order “ to animate and regulate 
the whole business of importation in accordance 
with the policy of the War Cabinet.”” The members 
of the Import Executive were the Minister‘ of 
Peeply (in the chair), the Minister for Aircraft 

uction, the First Lord of the Admiralty,, the 
President of the Board of Trade and the Minister 





of Food. Arrangements were made for the work of 
the Production and Import Executives and the then 
existing committees on civil defence, home policy 
and food policy to be concerted and directed by a 
committee on which the chairmen of all three com- 
mittees sat under the presidency of the Lord 
President of the Council. 

The present machinery should, no doubt, be 
perfectly satisfactory for determining the broad 
outline of the production programme and settling 
the relative priorities in a general way, but the fact 
remains that, even yet, considerable difficulties are 
being experienced in executing the agreed pro- 
grammes. An important section of the engineering 
industry is still free to accept any orders, provided 
that these carry a suitable priority from one of the 
Supply Departments, and the speed with which 
these orders are executed often depends more on 
the energy of the departments ‘concerned, or of the 
principal contractors in the case of sub-contract 
work, rather than on the absolute importance of the 
work. In other cases, where the work involves 
more than one department of a Ministry, it may be 
found that one section of the work is vigorously 
pressed while another hangs fire. This state of 
affairs has given rise to a persistent demand, during 
the past year, for an increase in the power of the 
Regional Boards, which were established in 1940 
under the title of Area Boards in the course of an 
overhaul of the area organisation of the Ministry 
of Supply, with the object of securing full utilisation 
of unused capacity throughout the country. 
Although much useful work was done, it was 
generally complained that the Area Boards: could 
not be fully effective because their functions were 
purely advisory. Changes were made in their 
status in July, 1941, when a Central Joint Advisory 
Committee to the Production Executive was set up. 
This body had 26 members, half being nominated 
by the British Employers’ Federation and the 
Federation of British Industries, and half by the 
General Council of the Trade Union Congress. The 
chairman of the new committee was the Minister 
of Labour, who was also chairman of the Production 
Executive., At the same time, the Area Boards 
were renamed the Production Executive’s Regional 
Boards and became directly ible to the 
Production Executive instead of to the Industrial 
Capacity Committee. 

The functions of the new committee were defined 
as ‘being “‘ to advise the Production Executive on 
general 2 Papaioms difficulties (excluding questions 
relating to wages and conditions in individual 
industries normally subject to joint negotiation) 
and on such other matters relating to pore 
as may arise from the proceedings of Regional 


Boards or be referred to the committee by the 
Production Executive.” The functions of the 
Regional Boards were also more closely defined and 
the membership was extended to include, besides 
three representatives of employers and three of 
workpeople, representatives of certain important 
official organisations. Among other things, it was 
arranged that the Regional Boards should set up 
capacity clearing centres, where necessary, to pro- 
mote better utilisation of industrial capacity. 
Although these changes were designed to strengthen 
the Boards, their functions remained largely 
advisory, as was shown by a more detailed statement 
which was issued later in the Board of Trade Journal. 
These functions had been extended to include the 
following duties: (1) Maintenance of the Produc- 
tion Executive register of capacity for the region ; 
(2) arranging interchange of machine-tool capacity 
to relieve overload and to expedite production ; 
(3) suggesting rémedial action in regard to firms 
that might become overloaded with a multiplicity 
of contracts; (4) advising the Regional Controller 
of Factory and Storage Accommodation; (5) co- 
operating with the Emergency Repair Department 
of the Ministry of Works and Buildings ; (6) main- 
taining liaison with the emergency service organisa- 
tion through the Ministry of Aircraft Production ; 
(7) bringing to the notice of the appropriate authority 
any transport difficulties; (8) maintaining touch 
with the Board of Trade regarding concentration of 
industry ; (9) drawing attention to difficulties with 
raw materials ; (10) explaining, through the Trades 
Unions and Employers’ Association’s representa- 
tives, production difficulties which might give rise 
to discontent; and (11) co-operating with the 
Ministry of Labour and National Service on difficul- 
ties of labour supply and training. 

In the course of performing these duties, the 
Regional Boards have built up a very detailed 
knowledge of the resources of industrial capacity in 
the regions for which they are responsible, and it is 
argued with some force that, for this reason, the 
Boards should be given executive powers. The 
Ministry of Supply has, in fact, been moving 
gradually in this direction, and in September it was 
announced that the regional representatives of the 
Ministry were to be known as Controllers under a 
Director-General, Mr. Spencer Summers, MP. 
Apart from their primary duties of assisting manu- 
facturers to maintain production schedules by ensur- 
ing the flow of raw materials, machine tools and 
labour, Regional Controllers were henceforward to 
take a measure of responsibility for manufacturing 
efficiency in their regions. This development, how- 
ever, appears to have been confined to the Ministry 
of Supply, and did not attempt to solve the problems 
created by the fact that representatives of all three 
Supply Departments might be calling periodically 
on the same firm with the object of urging delivery 
of those orders in which the respective departments 
were interested. 


It has been pointed out that the Regional Boards 
now represent all the fundamentals of production 
from the buyers to the employees and managers, 
including machine-tool and plant control, raw- 
materials control, transport control and works and 
buildings, but do not yet exercise the essential 
priority function of controlling production pro- 
grammes. The chairman of one of the district 
clearing centre committees recently claimed that 
decentralisation of authority to the Regional Boards 
could bring about, within a week or two, a jump in 
output which would ‘be increasingly sustained as 
the knowledge of the clearing centre facilities became 
better known to industry. In order to achieve this 
object, two steps were required: the appointment 
of a production programme controller to co-ordmate 
the work of each Regional Board, and the appoint- 
ment of a National Production Board representing 
the same breadth of membership as is covered by 
the Regional Boards. There has been a notable 
unanimity of opinion on the necessity for conferring 
executive power on the Regional Boards, and many 
speakers on this subject have claimed that only in 
this way can the productive resources of the smaller 
and of sub-contractors generally be fully 
utilised. The Boards generally know in 
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time which firms have unused capacity, but, 
by o> ae their recommendations are acted upon, 
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this capacity may have remained idle for two or 
three weeks. Only if the Regional Boards have 
power to act immediately can this problem be 
solved. 

There has also been a good deal of discussion 
regarding the finance of war production. This has 
two separate aspects: in the first place, complaints 
have been made that production is being held up 
for lack of finance, while, secondly, a strong plea 
has been put forward for greater incentives to 
increase production. With to the first 
point, at the end of July, 1941, the Ministry of 
Supply flatly denied that there was any shortage of 
bank finance, and stated that any firm which was 
able to provide satisfactory credentials and could 
prove that it was credit worthy could obtain what- 
ever capital was necessary for urgent war work. 
In addition, it was pointed out that very few com- 
plaints were received that responsible contractors 
were being hampered by inability to secure bank 
accommodation for legitimate purposes. Neverthe- 
less, a considerable body of critics continued to 
press the view that the attainment of maximum 
output was being held up for financial reasons. 

In fact, there appear to be two problems involved. 
The high level of income tax and the incidence of 
the excess profits tax prevent firms from building 
up their liquid resources to an extent which would 
enable them to finance increased production from 
these resources; peace-time channels for raising 
additional capital are closed, and companies are 
forced to fall back to an increasing extent on bank 
advances for their additional capital requirements. 
So far as these requirements are of a self-liquidating 
type, it is probably true to say that there is no 
shortage of bank finance. The possession of a 
Government contract assures a guaranteed revenue 
with which to liquidate the advance, and the banks 
can check with the Ministry the provisions for pay- 
ment. Moreover, the need for bank accommodation 
is minimised by the system of progress payments, 
which enables a firm to make monthly claims to the 
extent of 90 per cent. of the money spent. On the 
other hand, there is undoubtedly a reluctance on the 
part of industrialists to increase their indebtedness 
to the banks, through fear that a sudden termination 
of the war might leave them with a heavy burden 
of debt, and through a natural desire to restrict 
their indebtedness to the smallest possible amount. 
Most Government contracts contain safeguards 
against the former eventually, for example, through 
the stipulation that all raw materials and work in 
progress are the property of the Government and 
will be paid for by them even though they may not 
ultimately be used for the purposes of the contract, 
or, alternatively, a clause stipulating two or three 
months’ notice for termination of the contract. 
Nevertheless, it is hard to escape the conclusion 
that the system acts in a negative fashion and tends 
to damp down the rate at which industz ial expansion 
is achieved. The reason why the Government 
receive very few complaints that responsible firms 
are being refused legitimate credit may be because 
such credit is not asked for, owing to reluctance to 
increase bank indebtedness. 

The second point to be considered is the extent 
to which the need for Treasury sanction for all 
expenditure may be delaying the attainment of full 
production. The primary function of the Treasury 
in peace time is to secure economy in the expenditure 
of public money, and although this function is also 
of importance in war, the primary consideration 
should surely be to direct expenditure so as to secure 


the maximum increase in production. This difficulty | individuals, whether management or labour, it 
is overcome in the case of some of the largest con-| would seem that they can only take one of two 
tractors, and for the erection of new factories, by | forms: either a deferred incentive by granting an 
means of the “ blanket credit” or “ omnibus vote,” | increased salary or wage for increased production 
but in other cases even the smallest items of expen- | in the form of a post-war credit, or a current incen- 
diture have to be submitted for Treasury sanction. | tive in the form of an increased 
The subsequent investigation and negotiations|be used only for discharging capital liabilities, 


between the Treasury, the supply department 
involved and the contractor may mean the loss of a 
great deal of time. The result has been an insistent 
demand for an extension of the open credit system, 
while it has been suggested that control of minor 


items, such as expenses incurred in the dispersal of | since it is unlikely that the gap between total 


a works at short notice, should be vested in some 
local body, preferably the Regional Boards previ- 
ously mentioned. It is argued that power for the 
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Boards to sanction small items of expenditure within 
a budget laid down by the Treasury would eliminate 
a great deal of waste of energy and loss of time. 

Closely related to this question is that of the 
incidence of taxation, particularly of the excess 
profits tax. Pleas for the reduction of E.P.T. have 
been put forward on two main grounds : first, that 
this would enable firms to build up their liquid 
resources and so to finance extensions 
in capacity out of reserves, rather than 
recourse to bank loans; and, secondly, 
definite financial incentive is 
production and greater efficiency. 
sions in the incidence of E.P.T. were made in the 
last Budget, under which 20 per cent. 
of E.P.T. paid was allowed as a credit, 
after the war for -war reconstruction purposes. 
This, however, did nothing to meet the first two 
points mentioned above, and little to meet the 
second. The main case against 100-per cent. E.P.T. 
has been that it removes the inducement to careful 
cost economy and that, if costs are allowed to rise, 
this implies wasteful use of available resources. 
One of the results of this has recently called for 
remedial Government action, namely, the practice 
(particularly of certain building contractors) of 
continuing to keep, the full labour force on the pay 
roll at the conclusion of large contracts, so as to 
avoid the risk of being short of labour when the 
next contract is obtained. Leaving out of account 
the larger national interests involved, this and 
similar practices are the logical results of a system 
under which the money used to pay men during 
periods of idleness would otherwise be taken by the 
Government in the form of excess profits tax. 

The advocates of a reduction in the rate of E.P.T., 
however, overlook a number of serious obstacles to 
such a course. Apart from the moral questions 
involved, 100-per cent. E.P.T. was imposed in the 
first instance as the price for full labour co-operation 
in the war effort, and any reduction at the present 
time might well bring about unpleasant political 
consequences. Further, a reduction in E.P.T. would 
probably result in an increase in the money earnings 
of a large section of the population, thus producing 
the same tendency to inflation as would a general 
rise in wage rates. Moreover, taxation concessions 
would tend to benefit shareholders rather than 
managers and salaried employees, whereas it is to 
the latter that increased incentive to greater output 
should be offered. It would seem, therefore, that 
any relaxation of taxation would have to be accom- 
panied by stringent dividend control and by a close 
definition of the purposes for which the increased 
company funds thus made available might be 
spent. Enforcement of these provisions might well 
prove impossible. 

It has been suggested, in an article in the Biilletin 
of the Institute of Statistics, Oxford, that the 
solution of these problems may have to be found 
in some radical reorganisation of the structure of 
industry for the duration of the war, for example, 
through the establishment of temporary State- 
financed holding and operating companies. The 
argument is advanced that companies are at present 
expected to expand their businesses, to give the 
maximum war output, at their own risk and without 
any appreciable financial advantage if they are 
successful. Under these conditions, it is inevitable 
that considerations regarding their own economic 
future shall influence decisions regarding their 
present policy. 

On the question of providing greater incentives for 


s 


salary or wage to 


purchasing capital assets or in case of emergency. 
There is little doubt that the latter would be the 
more effective, but it would involve the extension 
of rationing to cover all the necessities of life. This 
latter step may well prove necessary in any event, 


incomes and available supplies of purchasable 
commodities can be bridged either by increased 


probably not far removed at which any further 
increase in taxation, will remove the incentive to 
increased output. 

To sum up the development of relations between 
the Government and the engineering industry 
during the past year, it would seem that very con- 
siderable progress has been made in developing the 


maximum from the larger concerns, and 
that the for co-operation between such 
firms and the is now working 
well. A good still remains to be done, however, 
in harnessing the resources of the smaller firms, and 


the maximum war effort in the shortest possible 
time. One further t, which falls some- 
what outside those so far in this article, is 
worthy of mention. In April, 1941, an Engineering 
Advisory Committee under the chairmanship of 
Lord Hankey was set up to advise the Government 
on engineering questions connected with the war 
effort. In particular, this committee was to con- 
sider how the resources of the engineering profession 
can best be utilised in connection with the war 
work of Government departments, and-to nominate 
engineers, who might suitably be invited to under- 
take special tasks, to suggest means for improving 
or supplementing the methods adopted: by Govern- 


to them in connection with the development of new 
engineering devices, on methods for bringing such 
devices speedily into production, and on means of 
meeting new war requirements in the engineering 
field; and to examine new ideas or devices in 
engineering likely to assist the war effort, to test 
their technical validity and to bring to the notice 
of the Government those which appear to merit 
further consideration. 


THE NORMANDS OF HAVRE.* 
By Ena. Capt. E. C. Surru, O0.B.E., R.N. (ret.). 


Amone the members of this Society in France ix 
M. Paul Augustin-Normand, of the famous Havre firm 
known as “La Société Anonyme des Chantiers et 
Ateliers Augustin Normand,” and a direct descendant 
of the Honfleur shipbuilder, Francois Normand (1661- 
1715), from whom sprang a whole race of master ship- 
wrights, naval constructors and engineers. From time 
to time, M. Augustin-Normand has sent me notes on 
shipbuilding at Honfleur and Havre, and from these and 
other material the following account, of some of the 
family’s contributions to naval construction has been 
compiled. In November, 1937, the Académie de 
Marine, of Paris, offered prizes for essays on “ Les 
Corporations de construction navale dans un port sous 
l’Ancien Régime.” Three essays were sent in, dealing 
respectively with the ports of Honfleur, Fécamp and 
Nantes, and in 1939, these, together with an introduc- 
tion by M. Paul Augustin-Normand, were published in 
a volume of 315 pages. The essays contain a wealth 
of information on the laws and tions concerning 
shipbuilding, the organisation of the imdustry, the 
position of masters, workmen and apprentices, social 
conditions, matters of hours and pay, etc., from the 
end of the Sixteenth Century to the beginning of the 
Nineteenth. For the present purpose, the most 
important essay is that by M. A. Vintras on “ La Con- 
struction Navale& Honfleur,”’ which shows something of 
the work done in the port by about half a dozen members 
of the Normand family. Situated at the mouth of the 
river Seine, Honfleur was a place the fortunes of which 
in the days of sail were bound up with shipbuilding, 
shipowning and ship operation. There was a good 
deal of intermarriage between the shipbuilding families 
and this was the case with the Normands. 

The first of the family to make his name as a master 
shipwright appears to have been Francois Normand. 
who was born in 1661 and died in 1715. Among his 
eight children were Francois Normand II (1697-1772) 
and Louis-Frangois (1714-93), whose shipbuilding 
descendants are shown in Table I, opposite. By 
virtue of a decree of June 12, 1911, the descendants of 
Jacques Augustin Normand took the surname Augustin- 
Normand. The two branches of the family ed 
different courses, for, while the descendants of Frangois 
II were associated first with Honfleur and then with 
Havre, the son and of Louis-Frangois had 
shipbuilding yards at Cherbourg and Osmaaville. 
Another member of the family, Louis-Denis Normand 
(1781-1864), not shown in the Table, engaged in, ship- * 


* Paper read before the Newcomen Society at a meeting 
held in London, on Wednesday, January 14, 1942. 
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building at Rouen; thus altogether the activities of 
the family extended into five localities. M. Vintras 
gives a list of 44 vessels ranging from 18 tons te 250'tons, 
built by Louis-Frangois between 1751 and 1786, while 
among the ships built by Louis-Jacques were two 
brigantines of 142 tons and 200 tons, respectively. 
descendants of Frangois II who have been con- 
nected with ship construction, are shown on the left- 
hand side of the Table. Of these, the most important 
were: Joseph-Augustin Normand (1753-1838), who 
left Honfleur in 1820 to join his son at Havre ; Augustin 
Normand (1792-1871), who started shipbuilding at 
Havre in 1816, and did pioneer work on the construction 


TABLE I.—MEMBERS OF THE NORMAND FAMILY ASSOCIATED WITH NAVAL CONSTRUCTION. 





are ony ees Thus started on a new branch of the 
ustry, he built, between 1830 and 1839, the following 
steam vessels: Estafette, Francois, Hambourg, Cal- 
vados, Neustrie, Normandie, Seine, Ville-de-Paris, 
Etoiles No. 1 and No. 2—these being of iron—the Tage, 
Castor, Pollux, Phénix, Hercule, Morlaisien and Alcide. 
The Phénix, of 628 tons and 160 h.p., made the voyage 
from Havre to London in 16 hours; while the Etoile 
No. 2, of 115 tons, on trial had a speed of over 11 knots. 

For these vessels Augustin Normand had to rely 
on other firms for the boilers and engines. Some of 
the installations were made in England at the Horseley 
Iron Works to the designs of John Barnes (1798-1852), 
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of steam vessels, screw pulsion and iron shipbuild- 
ing; Charles-Benjamin Normand (1830-88), known for 
his work on the marine compound and triplé-expansion 
engines ; and Jacques-Augustin Normand (1839-1906), 
who was ised as one of the foremost naval con- 
structors in the world. 

Joseph-Augustin Normand was born July 28, 1753, 
and died in 1838. His mother was Marguerite Vanier, 
daughter of a Honfleur shipbuilder. He was made a 
Maitre charpentier de navires.on February 21, 1771, and 
for the next 15 assisted his father. In 1786, he 
leased his father’s yard, of which he became proprietor 
in 1807. Between 1786 and 1791, he launched ‘30 
vessels. When the Revolutionary wars broke out, 
there was feverish activity in shipbuilding. For the 
next ten years, nearly all the vessels Normand built 
were quite small, but his later vessels included some 
fine three-masters, among them the General Hamilton 
(1805), La Seine (1807), and the Saint Jacques, of 
300 tons. One of the last craft he built at Honfleur 


‘ TABLE II.—Torpepo Crarr BUILT BY NORMAND, 1877-1910. 





who, from 1822 to 1835, had been in partnership with 
Joseph Miller (1797-1860) as marine-engine builders at 
Glasshouse Fields, Ratcliff, on the Thames. Barnes 
not only assisted Normand with his early paddle- 
steamers, but had a considerable share in fitting out 
the Napoléon, the first screw-driven vessel built in 
France. Normand was, of course, acquainted with 
the views of screw propulsion of his countryman 
Sauvage, and he also knew of the work being done in 
England by Francis Pettit Smith, with the Archimedes. 

ence between Normand, Barnes and Smith 
is preserved at Havre, and in the agreement between 
Normand and Barnes the object, it was said, was 
“* pour propager le systéme et donner le moyen de prouver 
quil était préférable aux systémes employés jusqu’d ce 
jour.” In 1841, Normand secured the contract for a 
screw-driven vessel for the postal service between 
Marseilles and Corsica. This was the Napoléon, a 
vessel 156 ft. long, of 374 tons and 120 h.p., launched 
on December 6, 1842. During her trials in 1843, eight 








Speed. 

Year. Vessel. Tons. EP. | ones ‘ Machinery. 

1877 T.B. No, 20 nt as ay 30 500 19-42 Locomotive Boilers and Com- 
1886 T.B. Bainy ry a 2 55 570 20-5 pound Engines. 

1892 T.B. Grenadier .. be ~ - 120 2,200 25-25 ; re 

1895 T.B.Forban Os 127 3.975 31-029 — erty Rg Triple- 
1903 T.B.D. Arquebuse a = 2380 7,200 30-75 j pa , 

1909 T.B.D. Chasseur . . a = 447 8,000 30-39 Water-tube Boilers and Parsons 
1910 T.B.D. Bouclier .. “ | 745 13,000 35-334 Turbines. 

















was a dredging machine, but this was still on the slip 
when, in 1820, Normand closed the yard, and, at the 
age of 67, joined his only son Augustin at Havre. 

A in Normand, the only son of Joseph-Augustin, 
was born at Honfleur on July 20, 1792, and died at 
Havre on April 13, 1871. He began his training as a 
shipwright under his father and also received instruction 
from a mathematician named Truel. In 1808, when, 
16 years of age, young Normand was called to serve as 
a draughtsman at the Arsenal at Havre, where he spent 
six years. Returning to Honfleur, he married, and in 
1816, realising that Havre was a more suitable 
for shipbuilding than Honfleur, opened a yard ’ 
being joined four years later by his father. Naturally, 
his work was at first the construction of sailing et 
but in 1829 he obtained an order from the Government 
for a eross-channel steamer to run between Calais and 
Dover. This vessel, the Courrier, 163 tons, was fitted 


with an engine poten in Eosie-ay: Seangeie Cnet Soe 
1875), one of the several inventors of the feathering 





different propellers were used, that finally adopted 
being a four-bladed screw, with which she obtained a 
speed of 12-4 knots. As in the Archimedes, the screw 
was driven through gearing, the engine making 27 r.p.m. 
and the screw, 117 r.p.m. In 1851, the Napoléon was 
renamed Corse and was taken over by the French 
Navy, being used as a dispatch vessel until 1890. 
Normand next constructed the screw vessel Ille-et- 
Vilaine, of 452 tons, and, in 1846, the iron screw vessel 
Finistérre, of 380 tons and 120 h.p. He continued to 
build sailing ships, and, between 1849 and 1854 launched 
a series of fine cli beginning with the Impératrice- 
du-Brésil, of 522 tons, and ending with the Saint-Pierre, 
of 830 tons. In 1865, the firm began building lifeboats 
and thus added another branch of shipbuilding for 
which Havre became known. Of the steam yachts 
that Normand built, mention should be made of the 
Grille for the King of Prussia, in 1856; and the 
Hirondelle, built for the Empress of the French in 


2,120 h.p., and a speed of 16-4 knots, was one of the 
first ships fitted with Belleville boilers. Altogether 
Augustin Normand built 75 vessels. 

Benjamin, the eldest son of Augustin Normand, was 
more an inventor and an engineer than a shipbuilder, 
but, unfortunately, lacked some of those characteristics 
which are necessary to success in business. Born at 
Havre on Jan 25, 1830, he entered his father’s 

at the age of 15. His ingenuity was first shown 
y his invention, in 1852, of three sawing machines for 
cutting the frames of ships. By the age of 25, he had 
become engrossed with the improvement of marine 
machinery, to which he devoted the rest of his life. 
He became the foremost advocate in France of com- 
pound and triple-expansion engines, and did much 
pioneer work on superheating and feed heating. Com- 
engines had been fitted in steamboats by the 
Dutch engineer Gerhard Moritz Roentgen (1795-1852). 
Whether Normand, in France, or John Elder, in 
Scotland, were acquainted with Roentgen’s engines 
there is no evidence one way or the other. Elder’s 
work on the marine compound engine may be said to 
have begun with his patent of 1853, taken out jointly 
with his partner, Charles Randolph ; Normand’s work 
dates from 1860, when he replaced the simple expansion 
engine of the little iron vessel Furet by a compound 
engine. The Furet had been built at the Normand 
yard in 1855, and had an oscillating paddle-wheel 
engine by John Penn, of Greenwich. Normand’s new 
engine not only had high- and low-pressure cylinders, 
but also a steam reheater between the cylinders. The 
trials of this little vessel had considerable influence in 
French engineering circles and led the French naval 
constructor Dupuy de Lime to have compound engines 
made for some ships of the French Navy. 

When 35 years of age, Benjamin Normand ceased to 
have any connection with his father’s yard at Havre 
and for a time carried on his activities from his own 
home. A year or two later, he joined the successful 
shipbuilder, Charles Michel Nillus (died 1881), and, at 
about the same time, collaborated with Anatole Mallet 
(1837-1919) in some technical memoirs. For ten years, 
1860-70, he assiduously advocated the compound engine, 
and then, in 1870, just as energetically put forward 
the claims of the triple-expansion engine. Though no 
claim can be made that he originated this type, he was 
undoubtedly its foremost exponent, and the Boat 
No. 30 of the Compagnie des Bateaux Omnibus de la 
Seine was the first craft driven by a triple-expansion 
engine. The appearance of this vessel was delayed 
somewhat by the war of 1870-71, but she was put into 
service immediately afterwards and, in succeeding 
years, Normand’s triple-expansion engines were fitted 
in the Faulconeer, Montezuma, Manuel Diabo, Albert, 
Gabrielle—about a dozen in all. His later years were 
marked by disappointment and estrangement. His 
funds were depleted, his work brought him little benefit, 
and, after a long illness, he died in reduced circum- 
stances at Rouen, on January 25, 1888. One of his 
grand-daughters is the wife of M. Paul Augustin- 
Normand. 

When Augustin Normand died in 1871, Jacques- 
Augustin Normand, then 32 years of age, took over 
the direction of the Havre establishments, which he 
was destined to raise to the highest rank. For the 
first few years, he followed in his father’s footsteps, 
constructing pilot boats, tugs, yachts and other craft. 
His opportunity, however, came with the demand for 
light high-speed boats for carrying and discharging 
Whitehead torpedoes. Influenced by the work of 
Thornycroft and Yarrow, he came to be their keenest 
rival. When torpedo craft were first built, there were 
no high-tensile steels, the water-tube boiler was stil! 
in the experimental stage, the balancing of fast-running 
engines was little understood, and forced lubrication 
had not been thought of. To the various problems 
involved, Normand devoted himself unstintedly and 
he became known not only for the soundness of his 
construction, but also for his scientific investigations. 
A list of his memoirs is given by M. C. Ferrand in his 
paper, ‘‘M. Jacques-A in Normand’ sa vie et ses 
cuvres,” in No. 18, 1907, of the Bulletin de I’ Association 
Technique Maritime. Born at Havre on October 4, 
1839, he died on December 11, 1906, at the age of 67, 
and a few years later a monument to him was erected 
in the Place du Vieux-Marché in Havre, perhaps the 
finest ever erected to an engineer. 

Normand had many able assistants, one of whom 
was the engineer Léopold Chevalier (1830-1915), whose 
father, brother and son have a place in the history of 
the Havre firm. Normand’s work on torpedo boats 
began in 1877 with the construction of Nos. 20 and 21 
for the French Navy. These single-screw vessels, of 
30 tons displacement, had locomotive boilers and 
compound engines of 500 h.p., giving a speed of 19-42 
knots. From that time onwards there was steady 
progress, locomotive boilers giving place to Du Temple 
and Normand water-tube boilers, and compound engines 
linder and four-cylinder triple-expansion 


to 
engines. heaters, grease filters and other auxi- 





1869. This screw-driven vessel of 1,100 tons and 


liaries were introduced and, at the time of his death, 
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Normand was engaged on the plans for the first French 


torpedo-boat destroyer with Parsons’ steam turbines. | 
A few of the vessels he constructed are shown in| 
Table II, herewith, but peat reference may be made | 
to the Forban,* the performance of which attracted | 
attention in all maritime countries. The Forban was | 
144 ft. 4 in. long, 14 ft. 6 in. beam, and had a maximum 
draught of 10 ft., and a displacement of 127 tons. | 
She was fitted with two Normand water-tube boilers | 
and two sets of triple-expansion engines, which | 
developed 3,975 h.p., giving her a speed of 31-029 | 
knots, which at that time and for some while after 
constituted a world record. Previous to this, Normand 
had built torpedo boats having a speed of 25 knote, | 
and it was largely due to the number and excellence of 
these and other French torpedo boats that the British | 
Admiralty were led to introduce torpedo-boat des- | 
troyers, a type with which the Havre firm afterwards | 
were very successful. f 
The progress made at Havre in the construction of 
torpedo craft in roughly the 30 years from the time | 
Normand built torpedo boats Nos. 20 and 21, is indi- 
eated by the figures in Table II on page 105. 

















LIFE-SAVING BARRICADES IN 
COAL MINES. 


Iw 1923, the United States Bureau of Mines issued a | 
circular giving information on barricading as a life- 
saving measure in coal mines. Since then much 
additional information has become available, and 
another paper has been published,t embodying data 
published in the original circular and including ar ; : ‘ . / 
important material relating to subsequent explosions | barricading is less essential in metal mines. The | 
which have caused heavy loss of life. In this paper, | Bureau of Mines have advocated the construction of 
42 cases of barricading are listed, in which 876 lives refuge chambers, provided with drinking water, tinned | 
were saved by this means. The first barricade recorded food and compressed air, in the main sections of mines, | 
in the reports of the Bureau of Mines was built by | nto which men might retreat during a fire, or after | 
entombed miners during the fire in the Cherry mine, | blasting in certain types of ore mines, until the atmo- 
Illinois, in 1909. Accounts of this fire were widely sphere 3 agus breathable or @ rescue y can reach 
published in America and at that time, and for years them. Small chambers of this kind have been estab- 
afterwards, markedly impressed the miners of that | lished in a number of American mines in which 
country, Many of them afterwards made a habit of explosions are liable to follow shot-firing, and have 
surveying their surroundings with the idea of erecting proved their efficacy in saving lives. 

a barricade should the need arise. This early instance 
of barricading impressed so many others that nearly 
every year additional instances of its application em 

The circular recommends that men who find them- 
selves trapped by a fire or the effects of an explosion MACHINE. 
should at once try to find some place where the airis| Presenr-pay production engineering problems are 
still free from gas and which can be made gas-tight. The | resulting in the design of many single-purpose machine 
barricades should be erected sufficiently far apart to! tools which can do what is demanded of them quite 
enclose several hundred feet of galleries, to provide a | satisfactorily and at a high production rate. One| 
large reserve of air. A drift about 250 ft. long, 6 ft.| such tool is the double-cutter slot-milling machine 
high and 6 ft. wide, containing some 9,000 cub. ft. of | designed and developed by Messrs. E. H. Jones 
air, sufficed to keep 29 men alive for 36 hours in| (Machine Tools) Limited, Edgware-road, The Hyde, 
one American mine accident; and in another, six | London, N.W.9, and illustrated in Figs. 1 to 3, on 
men subsisted for 50 hours in a space of about/this page. The machine is shown with the cutter 
6,500 cub. ft. Where compressed-air services are| guard and splash shield removed in Fig. 1, and in 
available, the barricade should obviously contain any | use in Fig. 2, the drawing reproduced in Fig. 3 showing 
valve which can be used to admit fresh air. It may be | the milling cutters in relation to the work. From the 
possible, also, to use a jet of compressed air to blow | latter figure it will be seen that the work consists of a 
back advancing gas. screwed part having a flange or collar, the operation 

Experiments have shown that a man in a confined | for which machine has been designed being to cut 
space needs about a cubic yard of normal air an hour. | diametrally opposite keyways on the edge of the 
At the end of an hour, this cubic yard will contain about | flange. Since both slots can be cut simultaneously, and 
14 per cent. of oxygen and about 5 per cent. of CO, ; | the feed is of the sensitive type, a high rate of production 
an atmosphere in which an acetylene lamp will be | is obtained. 
almost extinguished and an oil lamp will not burn at| The machine is belt-driven from a small motor 
all. When the proportion of CO, reaches 8 per cent.,| running at 1,420 r.p.m., the final transmission to the 
the man will be at the point of complete exhaustion, | cutters being by means of helical gears. The cutters 
though a case is known in which men lived for two days | are 2} in. in diameter and run at 900 r.p.m.; the 
in an atmosphere in which a carbide light would not! centres are 2-659 in. apart. The column is formed 
burn, indicating that not more than 12 per cent. of | with ways on which slides a saddle ing the work, 
oxygen was present. The minimum allowance of | traverse being effected by the balanced sensitive lever 
one cub. yd. per hour does not provide for losses of | shown. The work holder, the general form of which 
oxygen through absorption by the coal or timber in| can be seen in Fig. 3, has transverse adjustment on 
the enclosed space or by contamination of the air by | the saddle to enable the work to be centred correctly 
methane or CO, from the coal or rock. The rate of | relatively to the pair of cutters. The work is indicated 
oxygen absorption by timber is increased when the | at ain Fig. 3, and the keyways cut in the flange can be 
region is damp or wet ; in some coal mines, oxygen has | readily identified. The rod 6; is a ing plunger, 
been absorbed so rapidly, in workings that have been | slotted to admit the cutters, against which the work 
sealed, that in one or two weeks there has been not/| jis fed as the feed lever is operated. The plunger is 
enough left to support life. hollow above the slot to form a passage for a stream of 

In the 42 cases of successful barricading listed in the | cutting lubricant delivered by a rotary pump belt- 
new circular, as already mentioned, 876 lives were saved | driven from the motor. The lubricant is collected in 
by this means; and many of the 143 who lost their | the tray at the bottom of the machine, filtered, and 
lives behind barricades might have been saved if they | re-circulated. 
had followed a more carefully considered procedure or| At the finish of a.cut the feed lever is reversed so 
had placed the barricades differently. In metal mines, | that the slide descends and a fixed ejector pushes the 
as well as coal mines, men who have been trapped by | work out. The operator is seen inserting a piece in 
falis of rock have built barricades, in some instances, to | the work-holder in Fig. 2. A receiving tray is con- 
protect themselves against fire gases; but, generally, | veniently placed on the ftont splash shield to catch 

o> <a RSR TSP | the finished pieces as they are ejected. The various 

* See ENGINEERING, vol. 61, page 471 (1896). | parts aaeekio above can be distinguished in Figs. 1 

+ Miners’ Circular 42.—Barricading as a Life-Saving | and 2, but it w= J be pointed out that the vertical screw 
Measure in Connection with Mine Fires and Expl , | at the bottom of the slide seen in Fig. 1 is an adjustable 
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DOUBLE-CUTTER SLOT-MILLING | 




















By D. Harrington and W. J. Fene, United States Bureau | stop which determines the upward traverse of the slide, 
of Minea, Washington, D.C. [Price 10 cents.) | the end of the screw coming into contact with the 








DOUBLE-CUTTER SLOT-MILLING MACHINE. 


MESSRS. E. H. JONES (MACHINE TOOLS), LIMITED, LONDON. 
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underside of the fixed ejector crossbar. Adjustment is 
provided so as to enable the depth of cut to be main- 
tained if the diameter of the cutters should be dimin- 
ished slightly by grinding. We understand that on the 
particular job for which the machine was originally made, 
the output was at first 900 pieces per hour, but this 
has since been increased to such an extent that three 
milling machines of normal type have been released 
for other work. Messrs. E. H. Jones inform us that, 
although this machine was made to definite require- 
ments, the design is such that similar machines can be 
supplied for other work of the same class. The machine 
is described as the B.W. duplex slot miller. 








REINFORCED-CONCRETE SaFes.—It is well known that 
in recent fires documents in steel safes have sometimes 
suffered considerable damage. This fact, in conjunction 
with the present steel shortage, renders timely the 
development of a reinforced-concrete safe which is 
sufficiently fire-resisting to withstand exposure to the 
heat of a burning building for several hours without 
transmitting heat to an extent likely to damage the 
documents it may contain. The safe, which is stan- 
dardised in three sizes, is manufactured by Messrs. 
Andamite, Limited, 52, Ebury-street, London, S.W.1. 
The reinforcement consists of inner and outer cages of 
mild-steel rod and the cret egate is crushed 
firebrick. The interior is lined with 1 in. of pumice. 
The door is of reinforced concrete with heavy steel hinges 
and the lock and other furniture are of conventional type. 
The safe is finished with’a high gloss paint. 
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HEAVY BOMBER. 


MESSRS. SHORT BROTHERS, LIMITED, ROCHESTER. 
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THE SHORT “ STIRLING’’ HEAVY 
BOMBER. 


We are now permitted by the Ministry of Aircraft 
Production to give some technical particulars of the 
Short Stirling heavy bomber, which was the first of the 
large four-engined bombers to be employed for offensive 
operations, having been in service since August, 1940. 
As completed, we are informed, the Stirling is the 
heaviest aeroplane in service in any part of the world, 
but, in spite of this, has proved to be extremely 
manceuvrable, so that it is well able to hold its own 
if attacked by fighter aircraft. These characteristics 
have helped to make the Stirling a valuable acquisition 
to Bomber Command. 

The machine was designed by Messrs. Short Brothers, 
Limited, Rochester, the preliminary design having been 
prepared as long ago as 1936, when the Air Ministry 
issued a specification for a high-speed, long-range, heavy 
bomber. Two prototypes were ordered and the con- 
struction of these was commenced in the autumn of 








INTERNAL CONSTRUCTION OF WING. 


1937. As, however, the design included some special 
features of which flying experience was lacking, such as 
the high wing loading employed and the spacing of the 
engines along the wing, it was decided that the main 
characteristics could be best forecast by the construction 
of a flying model. A half-scale model was built and 
powered hy Pobjoy Niagara IV engines. The results 
obtained with the model indicated that there was no 
reason to doubt the wisdom of putting the full-scale 
machine into production. The two prototypes and the 
early production machines were constructed at Messrs. 
Short Brothers’ factory, but an organised system of 
dispersal has now been adopted, whereby the main 
components are manufactured in more than 20 different 
factories, in addition to a large sub-contracting arrange- 
ment for the supply of the smaller components. A 
photograph showing the interior of the erecting shop 
at one of the factories is reproduced in Fig. 3, on 
page 110. The design of the Stirling was carried out 
under the direction of Mr. A. Gouge, B.Sc., F.R.Ae.S., 
deputy chairman of Messrs. Short Brothers. 











The main technical particulars of the aircraft are 
as follows :—It is a mid-wing four-engined all-metal 
| cantilever monoplane with retractable main and tail 
chassis, and is powered by four Bristol Hercules 14- 
| cylinder radial air-cooled engines, each developing a 
maximum of 1,600 brake horse-power at 2,900 r.p.m. ; 
alternatively, the power plant may consist of four 
| Wright Cyclone engines, which also each develop a 
| maximum of 1,600 brake horse-power at 2,400 r.p.m., 
| and are of the 14-cylinder radial air-cooled type. The 
engines are coupled to three-bladed fully-feathering 
| metal airscrews, 13 ft. 6 in. in diameter. The overall 
| dimensions of the machine are :—Wing span, 99 ft. 1 in. ; 
| length, 87 ft. 3 in.; height, 22 ft. 9 in.; gross wing 
| area, 1,460 sq. ft.; fuselage cross-section, 8 ft. 8 in. 
| deep by 6 ft. 8 in. wide; and length of bomb cell in 
| fuselage, 42 ft. 7 in. The wheels of each main under- 
carriage are 70-8 in. in diameter. When fully loaded. 
| the aircraft weighs over 30 tons and its maximum speed 
is approximately 300 m.p.h.; its range is over 2,000 
miles, and it can carry up to 8 tons of bombs. Three 
0-303 in. gun turrets, situated in the nose, mid-upper 
| and rear portions of the fuselage, provide very effective 
| defensive armament; in all, eight Browning guns are 
| mounted in these turrets, which are all fitted with 
| armour protection and are all hydraulically operated. 
|The crew normally carried is seven in number, and 
cons‘sts of two pilots, a navigator-bomb aimer, a front 
gunner-wireless operator, two air gunners, and a flight 
engineer-air gunner. Fig. 1 shows the machine being 
loaded with bombs preparatory to an operational 
| flight. 

Regarding the constructional details, it may be 
stated that the complete skin sheeting is of aluminium 
alloy with the seams joggled flush and the external 
riveting countersunk so as to present an entirely 
flush outer surface. Transverse frames with inter- 
costal st ffeners are employed in accordance with 
Messrs. Short Brothers usual practice in both seaplanes 
and land planes. The pilots’ coupé affords a good view 
forwards and is also designed to enable the fighting 
controller to operate with a minimum of structural 
interference—a feature which is obviously of the 
greatest importance when warding off attack by enemy 
fighters. The navigator, who sits within the coupé 
boundary, has also every facility for his work. The 
astral dome, which is retractable, is superimposed, 
and there is an escape hatch in the roof just aft of the 
rear end of the coupé. In this position a complete 
armoured bulkhead, with an armoured sliding door, 
separates the flight compartment from that of the wire- 
less operator and engineer. It may be noted that the 
first pilot has additional armour to protect his back and 
head, while the fighting controller is provided with 
armoured protection for his chest. 











The centre section of the fuselage, built above the . 
bomb floor and braced to allow egress aft, provides 
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useful stowage space and comfortable rest quarters for 
use by any member of the crew; a bunk is fitted on 
the starboard side of this compartment. Aft of the 
centre section is the mid-upper turret and the servo- 
feed ammunition boxes for the tail turret. Farther 
aft, at the end of the bomb bay, the multi-flare chutes 
are installed and from this position a walk-way extends 
aft to the tail-plane spar frames, through them, and 
into the tail gun turret. The main entrance door to 
the fuselage is fitted just aft of the flare station. The 
bomb aimer has his own compartment in the nose 
of the aircraft, below the pilots’ floor and under the 
nose gun turret. Bomb sighting is done through a 
clear-vision window situated in the nose, and the bomb- 
selector switches are mounted on a located 
conveniently for the bomb aimer’s t hand. As 
previously mentioned, the main bomb bay in the 
lage is 42 ft. 7 im. im length, and is formed by 
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INSTITUTION ELECTIONS. 


IxstrruTs oF TRANSPORT. 

Member.—E. G. Whitaker, Colwyn Bay. 

Associate Member.—N. H. Cooper, Liverpool; C. C. 
Cramp, London ; A. J. Fletcher; W. Fraser, Notting- 
ham; R. H. Moll, London; G. L. Paton, Kenya, 
British East Africa. 

InstrrutTion oF StructuRAL ENGINEERS. 

Member.—Eric John Lawson Gibson, M.Inst.C.E., 
Melbourne, Australia; Thomas McIntyre, M.Sc., 
A.M. Inst.C.E., Caloutta. 

Associate Member.—Wouter de Vos, Johannesburg, 
8. Africa ; Walter Fridolin Haeusler, Durban, Natal, 
8. Africa; Henechas Kaganas, Johannesburg, 
Africa ; Arthur George Spicer Lance, London ; Leonard 
Suaeitt Mead, Johannesburg, 8. Africa; Ernest 
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main longitudinal girders with arched members extend- Powers, Durban, Natal, 8. Africa. 

ing to the main floor. There are 18 bomb| Graduate to Associate Member.—Morris Philip Kings- 
doors, which can be opened to release a bomb | ley, B.Sc., Harrow-on-the-Hill; John Owen Arthur 
load. Interior and exterior views of the fuselage | Lake, Norwich; Aubrey Augustus Robinson, Pretoria, 
under construction are given in Figs. 4 and 5, is 8, Africa. 


tively, on page 110. All fuel is carried in self. — 
tanks situated in the wing, outboard of the wi 

cells, and as no fuel tanks are located in the 

the risk of fire is reduced to a minimum. 

The wing itself is of two-spar construction. The 
main booms are formed of Tee-section extrusions 
connected at the top and bottom by tubular lift 
members with plug-end and biscuit-plate connections 
to the webs, the wing structure be ng completed by 
built up and extruded drag members covered wit 
aluminium-alloy sheet. This form of wing construction, 
which is illustrated i in Fig. 2, has proved entirely satis- 
factory in the Empire flying boats. The Gouge type 
trailing-edge flap, which was also first used in the 
Empire flying boats, is fitted ; the chord of the flap is 
48 per cent. of the total wing chord. The inboard 
engine nacelles house the main undercarriage wheels in | 
the retracted pos tion; doors, which hinge down with 
the chassis structure, form a good fairing with the 
nacelle contour and exposed portion of the tyre when 
retracted. The undercarriage is retracted electrically, 
but in emergency it can be operated by hand. It may 
be mentioned, however, that crash landings have been 
made with the undercarriage retracted, the machine 
being landed on the underside of the fuselage. In these 
circumstances, the fuselage bomb girders considerably 
reduce the damage to the aircraft structure, so that the 
machine can be rendered serviceable again without 
much difficulty. Maintenance platforms and ladders 
are carried in the fuselage to facilitate servicing arrange- 
ments, which can thus be carried out on the aerodrome 
without towing the machine into a hangar. De-icing 
equipment is fitted to the leading edges of the main 
plane, ta'l plane and fin; the airscrews are also pro- 
tected against icing conditions. Oxygen equipment and 
two dinghies are carried, one of the latter being housed 
in the fuselage and the other in the wing; this dinghy 
is inflated automatically if the aircraft should strike 
the water. 

As previously mentioned, the Stirling bomber was 
put into operational service in August, 1940. Since 
that time aircraft of this type have not only dropped 
an immense weight of bombs on enemy targets, but 
have had many successes aga nst enemy fighters. In 
these encounters the bombers have proved the'r ability 
to withstand heavy pun’shment, having returned to 
their bases after sustaining considerable damage. 





GOVERNMENT ROAD-HAULAGE SCHEME.—The Minister 
of War Transport announced recently that the 
London Area Office of the Road-Haulage Branch, 
the address of which is Kelvin House, Lower 
Belgrave-street, London 8.W.1 (SLOane 9641), began 
operations on Monday, February 2. Other areas a.d 
sub-area offices of the scheme will be at Cambridge, 
Bristol, Cardiff, Swansea, Plymouth, Birmingham, 
Nottingham, Liverpool, Manchester, Leeds, Hull, Shef- 
field, Newcastle-upon-Tyne, Glasgow, Edinburgh, and 
Dundee. The area offices in these places will open on 
Monday, February 16, and the offices of the Minister’s 
agents, the Hauliers’ National Traffic Pool, will open on 
the same dates. Full details of the addresses and tele- 
phone numbers of the Minister's and the Pool offices will 
be available shortly. The call-up of vehicles accepted 
for the chartered fleet will commence on Monday, March 2. 
These vehicles will be taken up as required over a period 
after adequate notice to owners. The Minister thanks 
those who have already offered vehicles, which until 
called, should continue their normal work. He points 
out, however, that the number of vehicles offered has 
by no means reached the total ultimately required and 
hopes that hauliers will not delay in offering other 
vehicles which may be suitable. Mr. C. A. Birtchnell, 





the head of the Road-Transport Division of the Ministry, 
is in general charge of the scheme. He is assisted by 
Mr. C. Barrington and Mr. P. J. R. Tapp, Deputy 





Directors of Road Haulage. 





InstrruTion oF ELectricaL ENGINEERS. 
Member.—George Edwin Bailey, C.B.E., Altrin- 
cham ; Charles Wilson Crosbie, London, Wc. 


Associate Member to Member.—Group-Captain Ed 
ward Barker Addison, O0.B.E., M.A., R.A.F., Radlett, 
Herts; William Shepherd Allen, London, 8.W.1.; 
Norman Leonard Anderson, B.Sc., Shanghai, China ; 
Philip Carrington Barnes, M.A., St. Helens, Lanes ; 
Charles Grey Benstead, B.Sc. (Tech.), Abadan, Iran ; 
Walter Henry Chatten, Bath; Kenneth John R. 
Cocke, B.Sc. (Eng.), Baas ~~ Wall Dorey, 
Barnet, Herts ; illiam Dunkley, B.Sc. 
(Eng.), Hull ; Lt. -Com. Richard Berkley Fei Fairthorne, 
R.N. (Ret.), Higher Denham, Bucks; Eric Rose- 
warne Fry, Crick, Monmouthshire ; John Hall, B.Sc., 
Guildford, Surrey; Frederick Arthur Harper, M.A., 
Belper, Derbyshire; Willis Jackson, D.Sc., D.Phil., 
Manchester; John Okell Knowles, M.A., Chester ; 
Ashton Latham, Mansfield; Francis William Leake, 
Manchester; Herbert George McClean, B.Sc. (Eng.), 
Brentwood, Essex ; oe Alexander McKinney, 
Shanghai, China ; Harry P yn, Boston ; George Neville 
Peel, mouth, North Shields ; Marmaduke Alfred 
Pike, ellington, N.Z.; John Prince, Hollinwood, 
Oldham ; Henry Barnato Rantzen, B.Sc. ( -) 
Berkamsted, Herts.; Edward Arthur Richards, B 
(Eng.), Stanmore, Middlesex ; John Eric Richardson, 

, B.Eng., Hull; Abel Rosen, B.Sc. (Eng.), Ph.D. 
(Eng.), London, 8.E.18; Thomas Arthur Smith, 
Edinburgh; Harry Ho zhton Swift, B.E., London, 
N.20; Harold Cr ‘ickshan Spence, Croydon ; Stanley 
Bernard Warder, Sutton, Surrey. 

Associate to Member.—Hugh Shellshear Pocock, 
Andover, Fants. ? 

Associate Member. — Frederick Charles Barrett, 

Leatherhead, Surre William Brown, Sale, Man- 
chester; William e F. Clarke, B.Se. (Eng.). Ply- 
mouth; Colin Cooper, London, 8.E.9; ward 
William Cooper, Abertillery, Monmouth ; Austin 
Joseph Tee Leigh, Lancs; Emanuel Frydman, 
Liverpool ; il George H. Govier, Parkstone, 
Major James Martin Hurley, R.E., Edinburgh ; Archi- 
bald Watson Kidd, B.Sc., Ystrad Hengoed, 
Glamorgan ; Leonard Knowles, London, N.21; Alex- 
ander McLeay Lowe, Musselburgh, Midlothian ; ; Wil- 
liam 3B. MecHutchinson, Clarkston, Renfrewshire ; 
Thomas Smith Parkinson, St. Helens, Lancs; William 
Arthur Peachell, Amberley, near Stroud, Gloucester- 
shire; Charles William A. Ritchie, Hale, Altrincham, 
Cheshire; George Smith, Cheam, Sutton, Surrey ; 
Lancelot Stirling Stirling-Wilkinson, B.A., Darlington ; 
Wieslaw Szwander, Altrincham, Cheshire; Harry 
Walmsley, Parsonage, Manchester; Edward Ellis 
Ward, B.Sc., Southsea, Hants. 
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The Thermal Insulation of Structures. By G. Y. Prrts. 
London: Charlies Griffin and Company, Limited. 
(Price 10s. net.) 

The Principles of Aircraft Stressing. By W. L. Morse. 
Londen: Charles Griffin and Company, Limited. 
(Price 18s. net.] 

Smithsonian Institution, Washington. Publication No. 
3609. Nuclear Fission. By K. K. Darrow. Wash- 
ington, D.C.: The Director, Smithsonian Institution. 

Who's Who. 1942. London: Adam and Charles Black. 
[Price 70s. net.) 

University of Illinois. Engineering Experiment Station. 
Bulletin Series No. 332. Analyses of Skew Slabs. A 
Report of an Investigation Conducted in Co-operation 
with The Public Roads Administration, Federal Works 
Agency, and the Division of Highways of the State of 
Iliinois. By V. P. JensEN. Urbana, Ill, U.S.A.: 
The Director, The Engineering Experiment Station, 
University of Illinois. [Price 1 dol.) 
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PERSONAL. 


Mr. D. A. Barrp, chief designer of Messrs. Mechanisa- 
tions and Aero Limited, Birmingham, has joined the 
Tank Design and Experiments Committee, Ministry of 
Supply. The chairman of the committee is Mr. W. A. 
RoOBOTHAM. 


Mr. Pamir RuNcm™mAN, vice-president of the Chamber 
of Shipping of the United Kingdom, has been nominated, 
by the Council, for election as president at the annual 
general meeting to be held on February 26. Mr. IRVINE 
C. Geppes has been nominated for election as vice-presi- 
dent. 


The Minister of Aircraft Production has agreed that 


S. | Mr. W. C. Devereux should relinquish his post as Con- 


troller of the Repairs and of American and Dominions 
Aircraft Supplies in order that he may resume control 
of certain plants producing raw materials of vital 
importance. 

Mr. F. C. Moat, M.Inst.T., proprietor of the firm of 
Messrs. Mason and Moat, road hauliers, of Sydney, has 
been elected Chairman of the New South Wales Centre 
of the Institute of Transport for 1941-42. He is the first 
road haulier to occupy the chair of the Centre and 
succeeds Sir Kerru Smrru, K.B.E. 


Dr. W. H. Hatrietp, F.R.S., has been re-elected 
President of the Sheffield Society of Engineers and 
Metallurgists for the ensuing year. 


The Executive Board of the Scottish District Coal 
Mines Scheme has appointed Mr. W. R. Biarr, chairman 
of the British Ironfounders’ Association, to succeed Mr. 
P. C. Youne as independent chairman of the Scottish 
Co-ordinating Sales Committee. 


Mr. P. F. OsporNe, managing director of Messrs. A. R. 
Heathcote and Company, Limited, machine-knife manu- 
facturers, Bernard Works, Sylvester-gardens, Sheffield, 1. 
has succeeded the late Mr. A. R. HEATHCOTE as chairman 
of the Company. Mr. Osborne is retaining his position 
of managing director. 








NOTES FROM SOUTH @®WORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Steel.—The general conditions of the steel, 


.| machinery, and engineering trades in this area show no 


material change ; business is chiefly confined to Govern- 
ment orders. Trade in basic-steel billets is good, and 
there is a stronger demand for acid steel. Bar-iron 
makers have numerous orders. Foundries, forges, press 
shops, rolling mills, wire and rod departments are all 
working at high pressure and good reports have been 
received from the heavy machinery and engineering 
branches. Makers of ironworks’ and steelworks’ equip- 
ment are exceptionally busy ; local works are supplying 
ore-crushing machines and furnace feeding plant. Rail- 
way rolling-stock requirements are steady, but future 
prospects appear to be brighter. Machinery for the 
shipbuilding industry is in good demand. Other pro- 
gressive lines are machinery for crushing, milling, cement 
mixing, and quarrying. Sheffield Corporation are to 
putchase two double-deck motor "buses from Messrs. 
Leyland Motors, Limited, and the Electricity Committee 
are expected to accept a tender from the Yorkshire 
Copper Works, Limited, for the supply of condenser 
tubes for the Neepsend generating station. Steel used 
in the manufacture of elgctrical equipment is in strong 
demand. -Large and increasing outputs are being pro- 
duced by works manufacturing stainless steel, heat and 
acid-resisting materials, and other descriptions of high 
quality steels. Practically the whole tonnage of these 
steels is being utilised in the war industries. There is an 
improved tone in the market for agricultural machinery, 
parts, and implements. The tool-making industries are 
operating at exceptionally high pressure; orders for 
twist drills, milling cutters, hacksaws and blades, pre- 
cision tools, and machine tools show a steady increase. 


South Yorkshire Coal Trade.—A satisfactory tone 
prevails in the inland coal market. Industriakfuel is in 
strong demand, and steams, smalls, and slacks are 
moving freely. Locomotive fuel is being ordered freely 
and there is a more active call for house coal of all types. 
Foundry and furnace cokes are steady and there is a 
strong demand for central-heating coke<-, gas coke 
remains firm. 








Gotp PropucTion tn CaNaDA.—The production of 
gold in the Dominion of Canada during September, 1941, 
according to figures which became available in December, 
reached a total value of 17,535,773 dols., compared with 
16,984,082 dols. in September, 1940. For the first 
nine months of 1941, Canada’s gold output totalled 
4,005,205 oz., valued at 154,600,393 dols., compared with 
3,941,401 oz., valued at 151,743,938 dols., during the 
first nine months of 1940. 
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NOTES ania THE SOUTH-WEST. 
CarpirFr, Wednesday. 


The Welsh Coal Trade.—A very strong tone prevailed 
in practically all sections of the Welsh steam-coal market 
during the past week. The amount of new business that 
could be handled, however, was strictly limited in spite 
of a good demand from both home and foreign users. 
Current productions, which remained below the average 
set up in the weeks preceding the Christmas stoppage, 
were being devoted to maintaining deliveries for the war 
industries and the essential public-utility undertakings, 
with the result that there was little coal available for 
ordinary requirements. In several instances deliveries 
under contracts to inland consumers were in arrears. 
Exports were also checked in spite of a sustained demand. 
There were numerous orders from Northern Ireland, and 
although supplies for certain priority users in this area 
were usually available, the amount of coal was insufficient 
to meet their requirements fully. Best large descriptions 
continued to attract considerable attention and stem lists 
for these sorts were well filled for some little time to come. 
There was a sustained demand for the sized classes which 
were well sold forward and commanded high prices. The 
bituminous small sorts were almost completely unobtain- 
able and any odd lots available Commanded high figures. 
The better qualities of dry steam smalls were in demand, 
but the inferior kinds attracted little attention and could 
usually be obtained without difficulty for prompt 
delivery. 





NOTES wRom THE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.—There has been little change 
in the Scottish steel trade during the week, and business 
is moving on satisfactory lines. The demand for heavy 
steel is slightly easier but there is still a steady call for 
plates and sections from shipbuilders and engineers. 
As boilermakers.. are still exceedingly busy their orders 
for plates amount to a large tennage. The demand for 
high-grade steel has been steadily increasing. The 
black-steel trade is fairly active but makers are able 
to meet all mands promptly. The supply of raw 
materials is adequate for all requirements at present. 
Prices are steady and are as follows :—Boiler plates, 
171. 128. 6d. per ton; ship plates, 167. 3s. per ton; 
sections, 151. 88. perton ; medium plates, j in. and thicker, 
rolled in sheet mills, 217. 15s. per ton; black-stéel sheets, 
No. 24 gauge, 22/. 15s. per ton; and galvanised corru- 
gated sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for 
home delivery. 


Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-irun trade show little change, and 
although makers have fairly well filled order books they 
are not experiencing any great pressure from consumers. 
Scrap is fairly scarce. The re-rollers of steel bars have 
a fair amount of work on hand, but most of them’are 
prepared to accept new orders for prompt delivery. 
Good stocks of semies are held. The following are the 
current quotations :-—Crown bars, 151. 2s. 6d. per ton ; 
No. 3 bars, 131. 128. 6d. perton; No. 4 bars, 131. 17s. 6d. per 
ton; and re-rolled steel bars, 171. 15s. per ton, all for 
home delivery. 

Scottish Pig-Iron Trade.—<Activity is still general in 
the Seottish pig-iron trade. Production is being main- 
tained and all available hematite and basic iron is rapidly 
taken up. Foundry grades are moving slowly, but a 
fair business is passing. The present market prices are 
as follows :—Hematite, 61. 18s. 6d. per ton, and basic 
iron, 61. 0s. 6d. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 61. 5s. 6d. per ton; and No. 3, 
61. 38. per ton, both on trucks at makers’ yards. 





SouTH WALES STEEL-SHEET INDUsTRY.—The current 
market report of the Incorporated Swansea Exchange 
Royal Metal Exchange, Swansea, states that the recent 
improved home demand for tin-plates is maintained and 
that, in the export market, further licences have been 
issued “for oil plates. Manufacturers of galvanised and 
other steel sheets are now in a position to accept further 
orders. There is a good demand for iron and steel 
scrap, more particularly fom the better and heavier 
qualities. 





BIBLIOGRAPHY ON CORROSION.—A bibliography on 
corrosion is maintained under the direction of Dr. W. B. J. 
Vernon in the Corrosion Section of the Chemical Research 
Laboratory, Teddington, Middlesex. This bibliography 
contains about 36,000 references, with abstracts, while 
the author index contains some 16,000 entries. Dr. 
G. S. Whitby, Director of the Chemical Research Labora- 
tory, and Dr. Vernon have made the bibliography freely 
available to industry and members of technical institu- 
tions and others, wishing to avail themselves of the infor- 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 

o. MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions in the iron and allied 

trades may be regarded as satisfactory. The control of 

output and distribution of tonnage is operating smoothly. 

While there is still very little tonnage available for 


shortage of raw material is certain descriptions of foreign 
ore. 

Cleveland Iron Trade.—Rather more foundry pig iron 
is passing into use, notwithstanding the heavy consump- 
tion of scrap. The slightly increased demand is readily 
met by deliveries from other producing areas. Merchants 
are handling a little more tonnage, but transactions are 
still mostly carried out between producers and users. 
The fixed prices of Cleveland pig are based on No. 3 
quality at 128s. delivered within the Tees-side zone. 

Basic Iron.—The output of basic iron is a little in 
excess of the heavy calls from makers’ consuming 
departments, but does not yet justify sales. Stocks are 
not large and producers are retaining the whole of the 
make for emergency needs. The official quotation for 
basic iron remains at 120s. 6d. 

Hematite.—The careful allocation of hematite ensures 
continuity of delivery of parcels where they are most 
needed. Complaints of shortage are still made and there 
seems no likelihood of an early increase in production, 
but the position is becoming easier by the greater use of 
refined iron and suitable steel scrap as substitutes. 
Hematite consumers are only able to obtain acquisition 
licences by convincing the control of distribution 
authority that no other commodity can be used for the 
work in hand. The recognised values of hematite are 
ruled by No. 1 grade ef iron at 138s. 6d. delivered to 
North of England areas. - 

Foreign Ore.—There are fairly good stocks of most 
‘déscriptions of foreign ore and imports are more than 
was expected, but the supply of qualities for hematite 
production is less than is required. 

Blast-Furnace ‘Coke.—Business in Durham biast- 
furnace coke is quiet, but prices are firm at the level of 
378. 6d. f.o.r. at the ovens for good medium qualities. 

Manufactured Iron and Steel.—The tonnage of semi- 
finished iron and steel stored, together with the usual 
deliveries of local products, is sufficient to keep the re- 
rolling plants fully employed for a considerable time. 
Finished-iron works are engaged on heavy work and are 
also turning out larger quantities of the lighter descrip- 
tions of material. Steel departments generally are 
assured of full activity during the current quarter. The 
distribution of specifications for structural material are 
improving, and sheet makers have a good deal of work to 
complete; plate mills are running at full capacity. 
Interest centres largely on the special-steel situation. 
Producers have difficulty in keeping pace with the demand 
for larger supplies. 

Scrap.—iron and steel scrap consumers are anxious to 
accumulate good stocks and have substantial orders to 
place though they have satisfactory running contracts 
against which to draw. 








CONTROL oF CuTTine Too1ts.—The Ministry of Supply 
has issued the Control of Machine Tools (Cutting-Tools 
(No. 1) Order, 1942 S.R. & O. 1942, No. 77), which 
requires persons in the United Kingdom, carryiag 
on any undertaking iavolving the u:e of cutting tools for 
utilisation in machine tools, to furnish particulars in the 
form set out in the Order. This is obtainable from H.M. 
Stationery Office. The Order came into effect on 
January 31, and particulars must be furnished to the 
Controller of Jigs, Tools and Gauges, Machine-Tool 
Control, 35, Old Queen-street, London, 8.W.1, within 
15 days from that date. 





Export or Goops (CONTROL) ORDER, No. 4.—Under a 
Board of Trade Order (S.R. & O., 1942, No. 68, price 1d.), 
which comes into force on February 10, export control 
is extended to cover machinery-belt fasteners, telephone 
instrument and switchboard cords fitted with attach- 
ments, and further types of machinery. The latter 
include packaging, bolting, filling, sealing, capping, 
wrapping, labelling and casing machinery ; cardboard- 
box and carton-making machinery; and strapping, 
baling, nailing and stapling machines. The existing 
licensing requirements with respect to tools and parts 
of tools, manufactured wholly or mainly of iron and 
steel, including anvils and hand and bench tools and 
parts, not elsewhere specified in the Schedule of Con- 
trolled Goods, are superseded and licences will be re- 
quired, in future, for their export. Furthermore, the 
control of machine-tool parts and accessories, including 





mation contained in it, should’ communicate with Dr. 
Vernon at the Cheniical Research Laboratory. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Meler and 
Instrument Section : To-night, 6 p.m., Savoy-place, Vic- 
toria t, W.C.2. Joint Meetng wth the 
Transmission Section. “‘ Field Measurem. nts of Insula- 
tion,” by Messrs. E. A. Burton, J. 8. Forrest and T. R 
Warren. North-Midland Students’ Section: Saturday. 
February 7, 2.30 p.m., The Hotel Metropole, Leeds. 
Problems Afternoon. North-Eastern Centre: Monday, 
February 9, 6.15 p.m., Neville Hall, Newcastle-upon- 
Tyne. “ Field Measurements of Insulation,” by Messrs. 
E. A. Burton, J. S. Forrest and T. R. Warren. London 
Students’ Section: Monday, February 9, 7 p.m., Savoy- 
place, Victoria-embankment, W.C.2.. Problems Evening. 
Transmission Section : Wednesday, February 11, 6 p.m.. 
Savoy-place, Victoria-embankment, W.C.2. “City Dis- 
tribution of Solid Low-Voltage Networks,” by Mr. B. 
Wood. (To be preceded by a Luncheon at the Holborn 
Restaurant, W.C.1, at 1 p.m.) Jnstallations Section : 
Thursday, February 12, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. (i) Chairman’s Inaugural Address, 
by Mr. H.T. Young. (ii)¢‘ The Application of Electricity 
to the Annealing of Glass Bottles and Containers,” by 
Mr. E. 8. Morris. 

Nortu-East Coast INstTrruTion oF ENGINEERS AND 
SHIPBUILDERS.—To- night, 6 p.m., Mining Institute. 
Newcastie-upon-Tyne. “ Sorew Propeller Theory,” by 
Dr. J. Lockwood Ta¥lor. Student Section : Wednesday. 
February 11, 6.45 p.m., Bolbec Hall, Newcastle-upon- 
Tyne. “ Ventilation of Ships,” by Mr. J. Dawson. 

INSTITUTION OF CIVIL ENGINEERS.—Yorkshire Associa- 
tion: Saturday, February 7, 2.30 p.m., Hotel Metropole. 
Leeds. Joint Meeting with the Yorkshire Branch of Tax 
INSTITUTION OF STRUCTURAL ENGINEERS. “ The Asthetic 
Design of Engineering Structures,”’ by Dr. Oscar Faber. 
Institution : Tuesday, February 10; 2 p.m., Great George- 
street, S.W.1. Ordinary Meeting. (i) “ Soil Mechanic« 
and Site Exploratien,” by Mr. L. F. Cooling. (ii) “ Soil 
Mechanics in Road and Aerodrome Construction,” by 
Mr. A. H. D. Markwick. 

STOKE-ON-TRENT ASSOCIATION OF ENGINEERS.—Satur- 
day, February 7, 6 p.m., at Messrs. R. Hyde and Son. 
Ltd., Stoke-on-Trent. ‘“‘ Hosiery Machinery: Its Dre- 
velopment and Maintenance,” by Mr. J. C. Hollinshead. 

INSTITUTE OF ESTIMATORS—PLANNING AND TIMK 
Strupy ENGINEERS.—Sunday, February 8, 2.30 p.m., 
Waldorf Hotel, W.C.2. ‘“* Time Study as an Aid to Pre- 
duction Management,”’ by Mr. H. B. Dyson. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, February 8, 3 p.m., 12, 
Hobart-place, 8.W.1. ‘*‘ Power Plants in Prospect: A 
Twenty Years’ Prophecy,” by Mr. F. H. Bothamley. 

InstrruTion OF THE RUBBER INDUSTRY.—London 
Section: Monday, February 9, 6.30 p.m., Caxton Hall, 
Victoria-street, S.W.1. (i) “ Electrodecantation,” by 
Mr. E. A. Murphy. (ii) “‘ Acid Constituents of Preserved 
Latex.’’—(a) “‘ Importance in Zinc Oxide Compounding,” 
by Mr. W. G. Wrenn. (6) “ Determination, Distribution, 
Variation,” by Mr. H. C. Baker. 

BRADFORD ENGINEERING Socitety.—Monday, Feb- 
ruary 9, 7.15 p.m., The Technical College, Great Horton- 
road, Bradford. ‘“‘ The Development of the Compression- 
Ignition Oil Engine,” by Dr. J. Ward. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
February 10, 2.30 p.m., Geological Society’s Rooms, 
Burlington House, W.1. Joint Meeting with the Chemical 
Engineering Group of THE SocreTy or CHEMICAL INDUS- 
Try. “ Design and Performance of Cooling Towers,” by 
Mr. W. K. Hutchison and Dr. E. Spivey. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, February 10, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. “ Accelerated Erosion 
Tests,” by Dr. R. Beeching. 

INSTITUTE OF TRANSPORT.— Wednesday, February 12. 
1 p.m., Connaught Rooms, Great Queen-street, W.C.1. 
Luncheon. Address by Mr. W. H. Ansell. Metropolitan 
Graduate and Student Society : Saturday, February 14, 
2.15 p.m., Institution of Electrical Engineers, Savoy- 
place, Victoria-embankment, W.C.2. ‘“ The Problem of 
Post-War Transport,”’ by Mr. 8. B. Budworth. 
NEWCOMEN Socitry.—Wednesday, February 11, 
2.30 p.m., 74, Grosvenor-street, W.1. (i) “ Develop- 
ment of Mechanism in Ancient China,’’ by Dr. Herbert 
Chatley. (ii) “‘ Early Engineering and Iron Founding iz 
Cornwall,” by Mr. Rhys Jenkins. 

JUNIOR INSTITUTION OF ENGINEERS.—Saturday, Feb- 
ruary 14, 2.30 p.m., 39, Victoria-street,S.W.1. Ordinary 
Meeting. ‘‘ Transmission of Motion by Toothed Gear- 
ing,” by Mr. V. L. Ruddy. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
February 14, 2.30 p.m., The Engineers’ Club, Manchester. 











jigs and fixtures, is extended to include small tools and 
machine tools. 


*« Pneumatic Tools,” by Mr -D. Y. Marshall. 
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BRAZILIAN Exports or IRON Ore.—During the first | prices not exceedng those paid by the seller; and a 


seven months of last year, 148,855 tons of iron ore were 
exported through Rio de Janeiro, Brazil. 


wholesaler is afforded a defence against a charge of in- 
fringement of the Order if he can prove that the re-sale 
was in accordance with an established pre-war usage of 
his trade. By price-controlled goods is implied all price- 


OrpER LimiTING THE RE-SALE OF Goops.—After con- | regulated goods under the Prices of Goods Act, 1939, 


sultation with the Central Price-Regulation Committee, 
the Board of Trade has made an Order under Section 4 
of the Goods and Services (Price Control) Act, 1941, 
limiting, except under licence, the sale of price-con- 
trolled goods to one wholesale and one retail trans- 
action. An exception is made in favour of re-sales at 


and commodities which are subject to Maximum Price 
Orders under the Goods and Services (Price Control) 
Act, 1941, The Order is intended primarily to deal 
with re-sales of goods which investigations by Price- 
Regulation Committees have shown to be responsible 
for many cases of unnecessary and excessive rises in 
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HEAVY BOMBER. 


MESSRS. SHORT BROTHERS, LIMITED, ROCHESTER, 
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prices. The Order will not interfere with necessary 
business, and the Board of Trade will issue as soon as 
possible general or special licences to permit trans- 
actions, otherwise prohibited by the Order, to be carried 
out by classes of traders or by particular traders who, 
they are satisfied, are doing a kind of business which 
should be permitted. Communications should be sent te 
the Assistant Secretary, Industries and Manufactures 
Department, Division 1, Board of Trade, Millbank. 
London, 8.W.1. ‘The Order, entitled the Price-Controlled 
Goods (Restriction of Re-sale) Order, 1942 (S.R. & O., 
942, Ne. 64), came into force on January 19, last, 
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CO-ORDINATION OF 
PRODUCTION. 


Tue Prime Minister’s speech in the House of 
Commons on January 27, in which he asked the 
House for the vote of confidence that was accorded 
overwhelmingly at the close of the three days’ 
debate, covered a very wide field, but, in essentials, 
it was evident that the problems of production 
still demand the prior consideration of all the Allies. 
There was much discussion of the questions of 
strategy, on which public attention has been 
increasingly focused during the past two months ; 
but the fact remains that the permissible: strategy 
in amy given circumstances is dictated principally 
by the success or otherwise with which production 
has been achieyed—not only the production of the 
actual weapons, but of the means to transport and | 
to maintain them in full efficien¢y in whatever] 
theatre of war they may be required at the moment. 
As: Mr. Churchill indicated in his opening speech, 
and as other Government spokesmen have stated 
on otker occasions, a great deal has been accom- 
plished, and this in the face of difficulties which 
cannot be fully appreciated by the. public, because 
it is obviously unwise to dilate too freely upon the 
weaknesses that have become evident in the vast 
undertaking of switching the industry of an entire 
Empire from the manufactures of peace to the needs 
of war. The inability to quote actual figures of 
output greatly handicaps any speaker who seeks 
to convey a true picture of the great things that 
have been achieved, and to stimulate the national 
effort to further achievements, without giving vital 
information. to the enemy ; but even the man in 
the street can see for himself how much better 
equipped the various branches of the Forces now 


-|are tham they were even a year ago, and it is 


noticeable that the formations of aircraft to be 
seen, on any day and almost anywhere in the 
country, have increased greatly in numbers during 
the same period. 

Nevertheless, the volume of complaints against 
the rate at which production has been expanded 
has fully kept pace with the growing rate of muni- 
tions output. Much of the criticism is evidently 
uninformed, but there is a sufficient sub-stratum of 
truth, Foal ge sem yr lg 09 
Select Committee on National Expenditure, to 
justify an occasional re-examination of the whole | “ 
field of production in the hope that, good as the 
results are, they may be improved still further. 
The feature against which complaints have been 
particularly directed is the co-existence of three 


between the Services in the matter of equipment 


| have disappeared, so far as a great deal of their 


war material is concerned. Now that the Royal Air 
Force is linked with the work of the Navy through 
the Coastal Command, and with the Army through 
co-operation units and in ‘the defence of its aero- 
dromes, it is to be expected that there will be 
additional opportunities for the co-ordination of 
supply and a reduction in the number of different 
items of stores, designed to serve essentially identical 
purposes. Rifles and respirators are standard for 
the three Services, and there is no reason why 
many other items of equipment should not be 
common to the three as well. 

Now that the United States has entered the war 
and is engaged in the organisation of naval, military 
and air forces on an unprecedented scale, the 
problem of co-ordinating the production of each 
country to meet its own needs, and that of both, 
jointly, to satisfy most efficiently the common 
needs of the allied nations, assumes new and 
outstanding importance. It was with this pur- 
pose in mind, as Mr. Churchill explained in his 
closing speech in the House of Commons debate, 
that the War Cabinet have decided to appoint a 
Minister of Production, to exercise, in this country, 
functions similar to those of Mr. Donald Nelson, 
the newly appointed chairman of the Board of War 
Production in the United States. The exact nature 
of the duties to be carried out by the new Minister 
(subsequently announced to be’ Lord Beaverbrook, 
hitherto Minister of Supply) the Prime Minister did 
not state—purposely, as it would appear from his 
observation that he would not anticipate any advice 
that it would be his duty to tender to the Crown ; 
but he did indicate that they might not be quite 
the same as those of Mr. Nelson. The natural 
result has been a good deal of speculation as to 
whether the new appointment would involve merely 
a transfer of some of the functions now allocated 
to the Minister of Supply, or whether the Minister 
of Production would be solely a co-ordinator; in 
which case, there appears to be a distinct possibility 
that difficulties may arise in dealing with some of 
the border-line products in which more than one 
Service is interested, and that the Ministers now 
responsible for the three categories of production 
may tend to resist the inevitable encroachment of 
the new Minister upon their respective spheres. 

‘As we write, the position awaits further clarifica- 
tion. The Parliamentary correspondent of The Times, 
on Tuesday of this week, expressed the view that it 

would be impracticable, at this stage of the war, 
to make a single Ministry responsible for Army 
supply, aircraft production, and naval and mercan- 
tile shipbuilding, and considered that the Minister 
of Production would be given merely a general 
supervision over the existing functions of the 
Ministers of Aircraft Production and of Supply, and 
the This, in his opinion,’ would call for 

@ suitable adjustment of personalities, which may 
not be the least difficult part of the Prime Minister’s 
task,” and “‘ would appear to make redundant the 
Cabinet’s present Production Executive, of which the 





chairman is Mr. Ernest Bevin.” 
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Bearing in mind that the prime function of a 
minister or department concerned with production 
is to stimulate production by every possible means, 
it may be asked whether the obstacles encountered 
hitherto, and still persisting, could not be reduced 
materially without making any Cabinet changes 
at all. Many of them arise directly from the urge 
for centralisation of authority, which is one of 
the first effects of national emergency upon the 
official mind ; and many more can be traced to the 
crucial step, the wisdom of which we have always 
doubted, of depriving the managements of works 
of the authority to manage their own establish- 
ments, and the requirement that they should con- 
form to all manner of regulations, drafted by officials 
possessing little first-hand knowledge of industry, 
and applied. by local subordinate officers whose sole 
concern is to administer them as literally as possible 
and who, likewise, are almost completely ignorant 
of industrial needs and conditions. We mentioned 
one such instance recently, the case of a small 
engineering works which could have taken on two 
more men but for the fact that, by so doing, they 
would have become obliged to provide a canteen 
on the premises; as there was no space available 
in which the canteen could have been located, 
they were unable to engage the additional men. 

Another engineering establishment, nearing the 
end of a contract for which a number of machines 
had been specially adapted and knowing that 
another was to follow, sufficient to keep the machines 
occupied for at least six months, repeatedly urged 
that the second contract should be placed, so that 
they could order the material in good time. They 
knew, but the officials concerned apparently did 
not, that some 70 miles of non-ferrous bar, of a 
special composition, could not be supplied by the 
makers from stock. The second contract was placed 
only a few weeks before the completion of the first, 
and, as a result, the machines had to stand idle 
for several more weeks before the first deliveries 
of the new consignment of bar began to arrive. 
To any casual temporary inspector who visited the 
works during those idle weeks, the sight of a row of 
unused machines might have appeared as evidence 
of a flagrant case of “ inefficient management ” 
of the kind that is so frequently condemned in and 
out of Parliament, and doubtless would have been 
reported as such. 

These are two comparatively trivial instances, but 
there is some reason to believe that they are typical 
of many more serious handicaps to production, 
arising directly from over-centralisation and the 
conferment upon minor officials of wide powers to 
interfere with the management of industrial works 
and to over-ride the authority of those who have 
spent a lifetime in learning to manage them effi- 
ciently. .The motive may be the furtherance of 
the war effort, in the case of the compilers of the 
regulations, but in many instances it would seem 
that there are ulterior motives of a purely political 
character. To quote Sir Alfred Herbert, those who 
are engaged in businesses have now little or no 
monetary inducement to carry on; they do so 
because of their pride in the businesses that t 
have built up and because they know that only by 
the utmost efforts of industry in providing war 
material can the conflict finally be won. They 
may be excused for wondering whether the appoint- 
ment of an additional Minister is likely to be so 
effective in accelerating production as would be a 
relaxation of the present over-centralised control, 
coupled with the restoration of the authority, which 
was theirs before the war, to manage their own 
establishments to the best of their ability. Control 
of raw materials there must be, and some control 
of working conditions also where these are demon- 
strably opposed to the attainment of maximum 
output; but the present amount of paper work, 
compulsory time-wasting in attempts to pene- 
trate the maze of official regulations, and the con- 
stant interference by Government departments 
with matters which ought to be left in the hands 
of the individual management’, constitute a brake 
upon output, the retarding effect of which can only 
be realised by those directly affected. If some 
of these disabilities could be lessened, the eftect 
on production, it is safe to say, would be imme- 
diate and gratifying. 





THE BREAKING STRENGTH 
OF GLASS. 


Guass is not usually employed as a constructional 
material, although some 18 months ago* we gave 
some information about its use as a reinforcement 
for concrete beams. In its everyday applications, 
however, it may be subjected to considerable stress. 
Wind pressure on windows may reach a high figure 
and roof lights, in addition, may! have to carry 
heavy loads of snow. Although the blowing-in of 


ordinary windows is not very common, it is not | Proportion 


unknown, and any information which becomes avail- 
able about the strength of glass is likely to be direct 
practical value. The matter is a complicated one, as 
the fracture of glass is determined not only by the 
lead applied to it, but by the length of time during 
which the load acts. In hydraulic pressure tests on 
glass bottles, entirely misleading results may be 
obtained if the pressure is applied only for a brief 
period. Some experiments on sheet glass showed 
that the breaking strength under prolonged loading 
was only. about half that obtained in a test lasting, 
say, two minutes. Tests on containers 

that the rate of decline of strength decreased as the 
period of application of the load increased, so that 
the strength tended to a minimum value. Toa load 
imposing the stress corresponding to this strength, 
the glass would stand up indefinitely. This effect 
would probably be anticipated, although many glass 
technologists possibly hold that the experimental 
data so far accumulated have not established the 
results on a quantitative basis. 

An aspect of this matter, of obvious practical 
interest, concerns the after effect of heavy momen- 
tary loading. We are not aware of any work on 
this subject, but it is clearly of importance to know 
if momentary, or short-period, heavy stress carried 
successfully has any effect on the structure of the 
glass which may reduce the load which it can 
withstand permanently. As a basis for an investi- 
gation of this kind, however, it is desirable that the 
direct question of the relation between the strength 
characteristics for short-period and continuous 
loadings should be studied extensively.. An addition 
to the considerable amount of work which has 
been done already on this subject has been made by 
Dr. A. J. Helland and Professor W. E. 8. Turner, 
an account of their research, under the title “*The 
Effect of Sustained Loading on the Breaking 
Strength of Sheet Glass,” appearing in vol. 23 of 
Experimental Researches and Reports, publi hed by 
the Department of Glass Technology of Sheffield 
University. . 

The investigation undertaken consisted in. ascer- 
taining, by prior determination, the mean modulus 
of rupture of glass test-pieces, and then evading 
further test-pieces with 100, 90, 80, 70, 60, 50, 40 
and 30 per cent. of that mean value and observing 
the time interval between loading and fracture. 
The work was carried out on strips of homogeneous 
sheet glass, 10 cm. long, 0-8 cm. wide and 0-265 cm. 
to 0-285 cm. thick. The strips were initially cut 


hey | ] -2 cm. wide and were temporarily mounted together 


with shellac, in the form of blocks. Both edges were 
then ground and polished, producing the 0-8 cm. 
test-pieces free from flaws. In the tests, the strips 
were loaded by adding lead shot to a container, 
supported by them, at the rate of 170 gm. per second. 
For breaking loads from 100 per cent. to 70 per cent. 
of the mean, the tests were carried out singly, a 
circuit being arranged so that an electric clock 
was started immediately the full load had been 
reached. Fracture of the test-piece caused the 
container ing the shot to open a mierc 
switch and stop the clock. For loads below 70. per 
cent. of the mean, for which the time elapsing 
before fracture might be considerable, four test- 
pieces were set up together, the breaking time 
being ascertained, to the nearest minute, by a 
recorder. Tests at all loadings were carried out on 
at least 100 specimens. 


a 
The modulus of rupture, pal was determined 


at the beginning of the research, half way through, 
and again at the end. The mean values of the three 





* ENGINEERING, vol. 150, pages 228 and 264, (1940). 








sets of tests varied less than 3 per cent. In the 
above expression W is the load causing fracture ; 
1 the effective length between the points of su 

7-6 om. in all cases ; b the width ; and d the thick- 
ness, in both cases in centimetres. The load is 
expressed in ki . The mean modulus of 
rupture determined by these measurements, which 
were carried out on 200 i was 890 kg./cm?. 
This value is confirmed by other, earlier, ex- 
periments carried out on test-pieces of the 
same dimensions. Naturally a proportion of the 
specimens broke at loads below the mean; the 
ion was 58 out of 100. This failure at 
values below the average was exhibited at’ the 90 
per cent., 80 per cent. and 70 per cent. loadings, 
but in greatly diminished numbers. Actually 
of the 58 per cent. only 20 per cent. represented 
failure at less than 90 per cent. of the mean load ; 
4 per cent. at less than 80 per cent.; and 1 per 
cent. at less than 70 percent. The careful nature of 
the experiments and the overall uniformity of the 
material tested was shown by the fact that these 
proportions were almost exactly reproduced in the 

The results obtained when the specimens were 
subjected to various proportions of the mean load 
for extended periods were based on a maximum of 
1,000 hours, approximately six weeks, and the 
general result obtained was that all the specimens 
survived only when the load’ was as low as 30 per 
cent. of the average breaking load. No specimen 
remained unbroken after 1,000 hours if it was loaded 
with 70 per cent, of the average, but 7 per cent. 
were able to carry 60 per cent. of the mean breaking 
load for that period. These figures are of much 
interest and confirm the general statement that a 
short-time test on glass does not give an indication 
of its behaviour under long period loading. 

The authors of the report state that they hope 
to carry out further tests over prolonged periods 
but in the meantime express the opinion that the 
experiments so far conducted indicaté that there is 
a limiting load which can be carried indefinitely. 
This contention is based on three considerations. 
The first of these is that when fracture occurred 
under the 40 per cent. load the longest interval of 
time needed to break any specimen was far less 
than 1,000 hours ; the second is that all specimens 
which survived beyond 400 hours whatever the 
load between 30 per cent. and 60 per cent. were 
unbroken at the end of the period; the third is 
that in a limited number of cases some specimens 
remained unbroken for 2,400 hours. : 

It is obvious from everyday experience that glass 
can carry some load for hundreds of years. There are 
many windows and roof lights in churches and other 
buildings which have survived for periods of that 
order. It is probably not desirable to say that 
these windows will endure indefinitely ;. micro- 
structural changes in the glass may ultimately 
result in loss of mechanical strength. The con- 
struction of to-day will not, however, require to 
consider periods extending beyond. say a ‘hundred 
years, and~for this purpose there is no question 
that glass can endure considerable wind loads for 
periods comparable with the life of the structure in 
which it is employed. This is not to say, however, 
that the user has any quantitative information 
about the strength of the material. The only 
deduction to be drawn from the experiments of 
Dr. Holland and Professor Turner is that, in prac- 
tice, glass is subjected to stresses well below the 
mean breaking value. It was suggested as a result 
of the research that a factor of safety of not less than 
four should be used in practical applications. This 
would bring the loading well below the 30 per cent. 
of the mean which the experiments showed that 
specimens were able to carry for 1,000 hours. It is 
highly probable that in most ical applications, 
a higher factor of safety than has been adopted. 
As in a very large number of cases little or no care 
is taken in the selection of the and as it may 
be roughly cut with incipient existing at the 
edges, survival may be taken as an indication that 
the factor of safety adopted is very high. This, 
however, is unknown, practice being based on experi- 
ence and not.on knowledge. Any work such as 
that covered by this research, which tends to put 
the matter on a more rational basis, is of value. 
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Spzakine at a luncheon of the Federation of 
Greater London Master Builders on Tuesday, 
January 27, Mr. Hugh Beaver, M.Inst.C.E., Director- 
General of the Ministry of Works and Buildings, 
gave some interesting figures regarding the building 
and civil engineering industries and the work that 
the Ministry has been doing to co-ordinate their 
activities. In July, 1939, Mr. Beaver said there 
were in these industries about 1,390,000 male 
employees between the ages of 16 and 64, of whom 
some 200,000 were unemployed. By July, 1941, 
the total number had fallen by more than 350,000, 
but the unemployed figure was less than 15,000. 
The peak of the Government building programme 
had been passed, Mr, Beaver continued ; the present 
need was to produce munitions, and the time was 
approaching when to keep the war factories at full 
output would take all the available labour. It was 
the policy of the Government, therefore, to curtail 
building continueusly and increasingly.. The Minis- 
try had not yet achieved complete co-ordination of 
the building activities of the various departments, 
but was making towards that goal. One of their 
first actions was to try to rectify the complete 
absence of information regarding the numbers and 
nature of the many units of the industries ; but the 
returns required by the compulsory registration of 
the autumn of 1941 at last gave a clearer picture. 
At the end of September, there were 86,969 busi- 
nesses, employing a total of 1,056,818 persons. The 
classification of these businesses, with the numbers 
employed (in parentheses), was given by Mr. Beaver 
as follows: General builders, 44,940 (391,843) ; 
building and civil-engineering contractors, 1,705 
(411,964); civil-engineering contractors, 1,280 
(110,186); plumbers, 10,446 (30,805); joiners and 
carpenters, 10,526 (30,597); painters, 12,752 
(30,543) ; miscellaneous, 5,320 (50,880). A quarter 
of the whole number—20,326 firms, employing 
432,556 persons—were in Greater London and 
South-Eastern England ; and the registration also 
disclosed that 80,240 firms employed fewer than 
20 people (an average of less than three employees 
each), while only 1,257 firms employed more than 
100 persons. There were no pre-war figures with 
which these totals could be directly compared, but, 
so far as could be judged from the Census of Produc- 
tion returns, there had been no reduction in the 
number of firms, proportionate to the fall in the 
number of employees. In some form, however, this 
reduction must come ; in the immediate future, the 
amount of new work would shrink steadily, and, 
moreover, house building (which had represented 
more than half of the pre-war building) had ceased. 
The Ministry of Works, Mr. Beaver continued, had 
always striven for the maximum efficient use of the 
smaller and the medium-sized firms; but the 
Ministry still dealt with only a fifth or a sixth of the 
Government’s programme, and employed only some 
11 per cent. or 12 per cent. of the total building 
labour force. Much thought had been given to the 
possibility of grouping the small builders, but the 
Ministry were not optimistic regarding the success 
of this method of working ; few of the groups so far 
formed had been able to compete satisfactorily with 
individual firms, either in cost. or efficiency. A 
procedure had been laid down to secure preference 
for local firms in the allocation of contracts up to a 
value of 25,0001. subject to the provi: ion of truly 
competitive terms and adequate service; it was 
possible that some sub-contracting might be insisted 
upon ; and there was a recent scheme to preserve a 
fixed labour force for maintenance work throughout 
the country. These measures would have an 
appreciable effect, but nothing could ensure that 
there would be. sufficient work for all firms. In 
these circumstances, two courses were open : either 
to let the law’ of supply and demand operate 
unchecked, or to find some means to spread the 
losses equitably over the whole industry.. The 
Government would invite the Federations to discuss 
what steps were practicable towards concentration 
and to ensure that the indurtry can expand rapidly 
again when the need arises; meanwhile, Mr. 
Beaver said with emphasis, there was as yet no such 


they first in the amount of new work in 
hand or about to be started, the Government 
building programme was found to be nearly double 
the capacity available in the country ;. at the present 
time, however, the excess had been reduced to not 
more than 10 per cent., and they were at last in 


sight of a rational programme. 
Tue InstirutTion oF Navat ARCHITECTS. 


The Council of the Institution of Naval Architects 
have decided that, as in 1940 and 1941, no papers 
shall be presented for discussion at the 83rd annual 
meeting, which is to be held in the lecture theatre 
of the Royal Society of Arts at 2.30 p.m. on Thurs- 


announced). Only formal business will be trans- 
acted at the meeting ; but a list is to be published 
of the papers selected for publication in the 1942 
volume of the T'ransactions, and copies of the papers 
will be made available for written discussion, which 
will be published together with the authers’ replies. 
The Institution dinner will not be held. Following 
the conclusion of the formal meeting, Sir Stanley 
V. Goodall, K.C.B., Director of Naval Construction 
and a vice-president of the Institution, will deliver, 
at 3 p.m., the Parsons Memorial Lecture, the title of 
which will be “Sir Charles Parsons and the Royal 
Navy.” The notice of the meeting draws attention 
also, among other matters, to the scholarships 
which will be offered for competition in 1942. These 
comprise the Trewent Scholarship in Naval Archi- 
tecture, Parsons and Yarrow Scholarships in Marine 
Engin ering and the Wrought Light Alloys Develop- 
ment Association Research Scholarship, the scope of 
which is indicated by its title. Entries for the 
Trewent, Parsons, and Yarrow Scholarships can 
be received until July 31. The Institution also 
awards the Martell Scholarship in Naval Archi- 
tecture, entries for which closed on January 15 
for the 1942 competition. 


Coat Gas anp Fue. RESEARCH AT THE UNIVERSITY 
oF LEEDs. 


The report of Dr. D. T. A. Townend, Livesey 
Professor of Coal Gas and Fuel Industries at the 
University of Leeds, on the work of his department 
during the 1940-4] session, records that practically 
the whole of the research work carried out during 
the session came into the category of “ work of 
national importance.” In addition to activities of 
this kind, analytical and testing work has been 
undertaken for Government departments, and the 
staff had contributed to the direct production of 
munitions. Professor Townend points out, as he 
has done in previous years, that his department 
has been handicapped by the inadequacy of its 
accommodation, income and workshop equipment, 
in keeping pace with the developments of normal 
scientific progress; but, on this occasion, he has 
been able to report that steps are being taken to 
reduce some of these disabilities. At the meeting 
of the Livesey Advisory Committee, held in Decem- 
ber, 1940, a sub-committee was appointed to 
examine the possibility of approaching the industries 
chiefly affected by the work of the department for 
assistance in meeting the immediate needs for 
apparatus and equipment. As a result, the Joint 
Standing Finance Committee of the Institution of 
Gas Engineers, the National Gas Council, and the 
British Commercial Gas Association have agreed to 
furnish certain items in the list of requirements. 
These comprise (a) laboratory apparatus, to ensure 
that the instruction is given with the most up-to- 
date forms of equipment ; (6) urgent requirements 
for established researches, to avoid delays and 
improvisations ; and (c) renewals of major items of 
equipment which have become obsolete, and the 
provision of certain essential new items. The 
assistance now arranged does not extend to the 
provision of apparatus for new researches, where 
this is unlikely to be forthcoming from outside 
sources, or of special plant to enable senior students 
to obtain experience in the newer techniques (for 
exam operations under high pressures); but 








day, March 26*(not on March 25, as previously | 845¢8 


engineering envisaged in earlier reports. The 
reports on individual researches pursued during the 
year iridicate that work is progressing steadily in 
spite of war-time difficulties. The semi-scale plant 
for the hydrogenation of coal is almost completed ; 
the study of the properties and constitution of 
British clays used in the manufacture of refrac- 
tories, which is of particular importance at the 
present time, is being continued with the aid of a 
grant from the Department of Scientific and Indus- 
trial Research ; and experiments are continuing at 
the Yorkshire Industrial Gas Development Centre 
with the gas-heated furnace, in which the flame 
are withdrawn through the refractory lining. 
The Centre has also collaborated with the University 
in the production of a gas carburettor, which has 
now been adopted by the National Gas Engine 
Company, Limited, as a standard design. 


Tue Basis or Water Drvinrne. 


The first informal meeting of the present session 
of the Institution of Electrical Engineers, held in 
London on Monday, January 26, was devoted to a 
discussion of the perennially interesting subject of 
water-divining. The subject of the discussion, 
which was opened by Mr. J. F. Shipley, was “ Is 
there an electrical came for water divining?” Mr. 
Shipley presented a summary of the claims and 
methods of water diviners, described the implements 
used, and dealt with the possible electrical causes of 
the effects claimed. All the data put forward, he 
explained, were taken from the published state- 
ments of the diviners themselves; their claims, 
which he analysed in some detail, were not restricted 
to the location of water, but extended also to various 
valuable materials. As to water alone, the claims 
were comprehensive but were limited to water 
flowing naturally or existing underground., The 
diviners had stated that instruments were im- 
material, but, when used, they took the form of a 
rod, the shape, size, material and grip of which were 
unimportant. There was no agreement regarding 
the type or extent of motion stated to be caused by 
water, either on the rod, pendulum or person.. Mr. 
Shipley reminded the meeting that water existed 
in vast quantities and was constantly in natural 
motion in the gaseous, liquid, and solid state, both 
jn the atmosphere and on and in the earth, as well 
as in vegetation and animal life. The diviners, in 
contradistinction to other comprehensive claims, 
were only affected by liquid water that was under- 
ground. Many diviners said that the effects claimed 
were caused by magnetism or electricity in some 
form or another. There were earth currents which 
existed permanently and were varied or increased 
by the presence of fog, dust, or clouds in motion. 
They totalled approximately 1,000 amperes for the 
world’s surface in normal fine weather, but local 
currents, such as lightning storms, greatly increased 
this figure. There was the ionospheric continuous 
current at a height of about 70 km., which amounted 
to 200,000 amperes at the poles, increasing to more 
than double that figure occasionally, which was 
responsible for the earth’s magnetism. There were 
stray currents from power and telegraph installa- 
tions. There were only two forms of current in the 
earth, one being caused by spontaneous electrifica- 
tion owing to the oxidisation of a sulphide ore body 
in the presence of moisture, while the other was the 
natural earth-current system. This was an alternat- 
ing current, with a periodicity of two cycles a day. 
During magnetic storms it caused interruption to 
eommunications, and, in one case, to power trans- 
mission, on a large scale. The effects of various 
forms of radiation, particularly from the physio- 
logical aspect, were also considered by Mr. Shipley. 
A brisk discussion followed, in which one speaker 
mentioned the case of an airman who had stated 
that he could always tell when he was ing a 
river, although it might not be visible to him. 
Another that, if the claims could 
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be substantiated, the rapid finding of 
earths would be of great value to the electrical 
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OBITUARY. 


MR. G. C. LAURIE. 


WE regret to record the death, at the age of 71, of 
Mr. Gordon Colet Lawrie, M.Inst.C.E., formerly of 
the Punjab Irrigation Branch of the Indian Public 
Works Department, in which he was responsible for 
several important sections of the Sutlej, Jhelum, 
Chenab and other systems of canals in the Punjab. 
He had been living in retirement since 1920. 





Mr. Colet received his general education at the 
Forest School, Essex, whence he proceeded in 1888 | 
to the Royal Indian Engineering College, Cooper's | 
Hill, for three years for his technical training. On| 
leaving Cooper's Hill in 1891, with the diploma of 
Associate, he was apprenticed by the Government 
of India for a year with Mr. J. Lean, who was 
engaged at that time on the construction of the 
Dore and Chinley extension of the Midland Railway ; 
and in October of the following year he was 
appointed to the Punjab Irrigation Branch as 
assistant enginee r. The first work on which he was 

engaged in India was in connection with the con- 
struction of the Bari Doab canal, on which:he spent 
about 2} years, latterly in charge of a sub-division. 
This was followed by four years, in a similar capacity, 
on the Sidhnai canal, and in 1899, on promotion to 
executive engineer, Mr. Laurie was. transferred to 
the Lower Sutlej inundation canals system. Twelve 
months later, he was again transferred, this time 
to take charge of the Swat canals division for a year 
before taking charge of the construction of the 
upper portion of the Jhelum canal, with the whole of 
its northern and southern branches and the network 
of distributory canals, and also the civil station at 
Sargodha, with its offices and workshops. In 1904, 
he was placed in charge of a special survey division, 
formed for the purpose of surveying the route for 
the Upper Jhelum canal, a task which occupied him 
for nearly two years; at the conclusion of which 
he returned to constructional work, on the Upper 
Chenab canal, being responsible also for the building 
of the headquarters of the system, at Gujranwala. 
Two years of service followed on the secretarial side 
of the Irrigation Branch. Subsequently, Mr. Laurie 
was concerned with the Upper Bari Doab canal, with 
the associated irrigation systems in the neighbour- 
hood of Lahore and Amritsar, and with schemes 
for further extensions and, in 1910, was appointed 
Superintendent of Works on the Upper Bari Doab 
Irrigation. His last appointment was as Super- 
intending Engineer, Ist Class, on the Western 
Jumna canal system, in July, 1920; but later in 
that year he retired, as previously mentioned, and 
returned to England. 


MR. A. E. G. RICHARDS, C.B.E. 


On page $4 of last week's issue we referred 
briefly to the death of Mr. Albert Edwin George 
Richards, C.B.E., formerly Assistant Director of 
Naval Construction, who died on January 19, in 
his 86th year. We are now able to amplify the 
notice with some further details of his career. Mr. 
Richards entered H.M. Dockyard, Sheerness, as a 
shipwright apprentice in 1871, and, five weeks later, 
was appointed a student at the Royal Naval College, 
whence he passed out in 1879. In the following 
year, after a short period as draughtsman, he was 
appointed to Portsmouth Dockyard as an assistant 
constructor, 3rd class. On the formation of the 
Royal Corps of Naval Constructors, in July, 1883, he 
was deputed, with others of his rank, to take a 
course of instruction in electricity at Portsmouth ; 
and, on its completion, returned to Sheerness, 
but soon afterwards was appointed to the Ad- 
miralty, where he served as assistant to the late 
Mr. W. H. Whiting on the design of the cruisers 
Barham and Bellona. As the electrical work 
assumed greater importance, Sir William White 
appointed Mr. Richards to take charge of a new 
section to deal with it, and he retained this position 
until, in 1903, a separate department was created, 
with the late Mr. C. H. Wordingham as the first 
Director of Electrical Engineeering. 

On promotion to Chief Constructor, Mr. Richards 





was appointed to Pembroke Dockyard, where he 


carried out a considerable modernisation of the 
plant before being transferred to Devonport as 
Manager of the Constructive Department in 1906. 
In 1913, he succeeded Mr. H. R. Champness as 
Assistant Director of Naval Construction at the 
Admiralty, where he was concerned, under Sir 
Eustace Tennyson D’Eyncourt, with the con- 
struction of light cruisers and submarines, par- 
ticularly the K class, for which he received the 
special commendation’of the Board. As stated in 
our previous reference, Mr. Richards retained the 
office of Assistant D.N.C. until the end of the war, 
retiring in March, 1919. For his services, he 
received the C.B.E. in the following year. 








THE USE OF SUBSTITUTE 
MOTOR FUELS ON THE 
CONTINENT. 


By W. LANDSBERG. 


Morokr transport in Europe has undergone changes 
of fundamental significance, perhaps the most 
striking of these being in the fuels used. Until 
two years ago, road traffic had been based mainly 
on the use of petrol, and, to a smaller extent, on 
Diesel oil, though the admixture of benzole or alcohol 
with petrol had been common practice in.many parts 
of the world. Several solid and gaseous fuels had 
also made their appearance, but their part of the 
total supply of motor fuel was insignificant. Since 
the outbreak of war, however, these alternative 
fuels have grown in importance rapidly, and to-day 
they are playing an essential part in road transport 
on the Continent. Substitute motor fuels comprise 
three main groups, namely, producer gas, highly- 
compressed gases, and liquefied gases. 

From the point of view of engine performance, 
the gases of the last-mentioned group, which are 
mostly mixtures of propane and butane, substantial 
quantities of which are contained in the gases of 
petrolenm refineries and coal hydrogenation plants, 
come nearest to the ordinary liquid motor fuels. 
Having calorific values slightly higher than those of 
normal petrol, they are, in fact, high-quality fuels. 
For motor-vehicle use, however, they require a rather 
complicated and uneconomic distributing system. 
They have to be stored in special steel containers, 
the charging of which can only be carried out at 
the comparatively few producing plants, and the 
distribution of the containers involves considerable 
transport between filling and consuming centres. 

Highly-compressed gases include natural gases, 
such as methane and sewage gas, together with 
town and coke-oven gas. Of lower calorific value 
than the liquefied gases, they have the additional 
disadvantage of requiring much heavier steel con- 
tainers. For use in motor vehicles, they have to be 
kept under pressures as high as 3,000 lb. per square 
inch, as compared with only about 100 Ib. per 
square inch needed in the case of liquefied gases. 
Both these factors combine to restrict the operating 
radius of vehicles running on compressed gases, 
although some compensation is afforded by the 
fact that charging can be carried out through a 
network of intermediary filling stations. 

Producer or generator gases are manufactured on 
the vehicle itself, by gasification of such solid fuels 
as wood, charcoal, anthracite, coke, lignite, and 
peat. The producer plants, with the necessary 
accessories for cleaning and cooling the gas, remov- 
ing the clinker, storing the fuel, etc., take up an 
appreciable proportion of the carrying capacity of 
the vehicles, both in respect of space and weight. 
Moreover, the considerably lower calorific value 
of producer gases results in a reduction of engine 
power by about one-third of the normal perform- 
ance. Finally, the driving technique has to be 
specially adapted to the peculiarities of producer 
gases, which have proved particularly delicate in 
operation over routes with frequent stops. 

Despite the technical deficiencies of the system, 
the ample availability and variety of relatively 
cheap fuels suitable for the purpose have resulted 
in producer gas becoming, on the whole, more 
popular than other alternative means of motor 
propulsion, ever since the introduction of substitute 
fuels in the World War of 1914-18. Germany then 





verted a substantial number of petrol lorries for 
and similar steps were taken 
in this country town gas, 
carried a te fe ches, one 
more often employed. To a considerable extent 
the appliances used had the attributes of make- 
shifts, and when normal conditions were restored 
after the conclusiou of hostilities, there was no 
actual need for employi them any longer. 
Nevertheless, the idea of utilising alternatives to 
liquid motor fuels has never been quite abandone¢’. 
For some years, France played a particularly active 
part in developing new and: better designs of gas 
producers, and in the early ‘thirties other nations 
followed this example. Interest in the intensified 
use of home-produced fuels was bound to grow 
rapidly with the spreading of autarchist tendencies. 
With the advent of the Nazi regime, Germany, 
followed by Italy and Japan, made the exploitation 
of indigenous substitute fuels an integral part of 
the self-sufficiency programme; but, notwith- 
standing material progress in the technical develop- 
ment and application of alternative fuels, and 
despite a considerable amount of ' governmental 
pressure in the form of tax reductions and direct 
subsidies for the conversion of vehicles, the advance 
of gas propulsion in peacetime was not great. 

In Germany, the reluctance of the public to 
respond to the official appeals was partly due to 
certain inconsistencies in the authorities’ own 
attitude towards the various kinds of alternative 
fuels. In the first years following the 1933 upheaval, 
they seemed most anxious to foster the expansion 
of producer and highly-compressed gases, but later 
relaxed these efforts owing to the fact that, from 
1936 onwards, increasing quantities of liquefied 
gases became available from the country’s growing 
production of oil from coal. With the object of 
finding a market for these by-products, the Nazi 
Government concentrated its endeavours primarily 
on the gradual adaptation of road transport to use 
liquefied gases. It was in this field that the most 
conspicuous results were achieved during the last 
years of peace, though they did not come particularly 
marked until some form of compulsion was intro- 
duced for the conversion of certain classes of com- 
mercial vehicles. In this way, some 30,000 units had 
been put into service in Greater Germany by the 
middle of 1939, which was almost twice the number 
of cars, lorries and *buses running on other substitute 
fuels throughout the world. Among the latter, 
producer gas was predominant, though in Italy, 
methane has made considerable headway recently. 

With the commencement of hostilities, the posi- 
tion on the European Continent changed materially. 
Drastic restrictions of the sale of liquid fuels not 
only resulted in inducing vehicle owners to search 
for alternative means of propulsion, but, in many 
instances, government regulations enforced their 
adoption as far as circumstances permitted. As 
the Nazis succeeded in usurping, step by step, 
virtual domination over most of the nee 
nations and consequently had to assume 
bility for their oil supplies also, the Reich’s fuel 
policy became the guiding principle for the whole 
Continent. Natural oil resources being far from 
abundant, Germany had no alternative but to 
increase the exploitation of indigenous substitutes 
to the utmost limits. To this end, earlier schemes 
had to be adjusted to the new conditions, especially 
to the widely different types of raw materials 
available. As a result, the preponderance of 
liquefied gases did not prevail for long, and though 
output continued to rise with the steady growth of 
synthetic oil production, the quantities obtained 
could not keep pace with’ the greatly increased 
requirements. 

It was only the large-scale expansion of producer- 

gas propulsion which promised some relief, and in 
this direction the German efforts have been most 
strenuous. after the outbreak of 
war, a body, the Generator Staff, was formed 
with the chiens of testes by any available means, 
the a. and manufacture of gas producers. 
The results of the new drive have pi fairly 
impressive. According to a recent official statement 
by General von Schell, the “ general trustee for 
German motor transport,” some 150,000 producer- 





gas lorries were on the roads of Greater Germany 
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and the occupied countries last autumn, while 
another 6,000 vehicles were to be put into service 
by the end of 1941. Virtually, all new lorries now 
being manufactured for civilian use are equipped 
with producers, of which no less than 33,000 have 
been scheduled for production within the six months 
period, October to March, 1941-42. This vast con- 
version programme has not been confined to road 
vehicles, but is being extended to agriculture, 
shipping, and rail traffic. It has been stated that, 
in addition to 6,500 existing units ear-marked for 
conversion, 20,000 new producer-gas tractors will 
leave the factories in 1942. Of about 1,200 canal 
and river vessels to be adapted under the present 
scheme, over 200 will shortly be in service ; while 
the number of Diesel locomotives so far i 
on producer gas was said to be 80, and the number 
of stationary engines, 130. 

Naturally, the direct effects of the German 
substitute-fuel ‘drive have gone far beyond the 
borders of the territories actually occupied by 
German troops, They have been felt equally in 
the few neutral countries on the Continent, as 
well as in those allied with the Reich, which have 
all become niore or less dependent on the latter 
for fuel supplies. An outstanding example 
is provided by Sweden, where producer gas has 
made great progress in a surprisingly short 
time. Since the outbreak of war, when only a.few 
hundred vehicles of that type, mostly operating on 
charcoal and used by the Army, were in service, 
their number had risen to nearly 6,000 within 
the first year; but at the end of August, 1941, no 
less than 66,400 producer-gas units were reported 
to be in use, about 40 per cent. of them working on 
wood gas and most of the remainder on charcoal. It 
is of particular interest that, out of this imposing 
total, well over one-third was accounted for by 
private cars, which hitherto had been regarded as 
quite unsuitable for conversion. 

Among Germany’s allies, Italy has long been 
striving hard to promote the use of indigenous sub- 
stitute fuels, and the Italian Government have 
exerted their influence in this direction to the fullest 
possible extent. It is, however, only under the 
pressing needs of war that conspicuous results have 
been achieved. At the end of 1939, the number of 
producer-gas vehicles was estimated at no more 
than 3,000, and those running on methane at 
some 4,000. Since then, methane gas propulsion 
has advanced considerably. According to the 
President of the Ente Nazionale Metano, aboyt 
20,000 of such vehicles are now in service, while a 
further 10,000 are operating on other substitute 
fuels. It appears, however, that natural gas sup- 
plies are already falling short of requirements, since 
& few months ago the Government issued an order 
prohibiting, for the time being, the further adapta- 
tion to the use of methane gas of motor vehicles, 
followed early in November by the introduction of 
a rationing scheme for methane. 

Producer gas will continue, no doubt, to hold its 
own among the substitute fuels, and its striking 
advance is likely to continue, at least for the 
duration of the war. Yet this recent expansion, 
remarkable though it has been, in no way implies 
that the factors which hampered the development 
of this type of propulsion in peace time have been 
overcome within less than two years of war. Even 
in official Nazi quarters, it has been admitted that, 
in spite of improvements in the design, manufacture, 
and handling of gas producers, certain drawbacks, 
such as clinker formation, reduction in power and 
loading capacity, limitations in vehicle operation, 
ete., cannot be eliminated. Other problems have 
also to be solved. Most urgent among these are 
stated to be the adequate protection of the pro- 
ducer plant and motor from corrosion, and the 
production of an “all-fuel” generator. Existing 
systems have proved to be rather sensitive to 
changes of fuel and particular difficulties have been 
experienced in the case of gases from anthracite, 
which, owing to their considerable sulphur content, 
require special care in plant design. In a territory 
of the vastness Of present Nazi Europe, this has 
imposed a serious handicap on efforts | worth 
towards large-scale production of standardised 
producers and the organisation of a uniform supply 
system for substitute fuels. Instead, widely dif- 


ferent arrangements have had to be made accord- 
ing to local conditions, and, consequently, the rate 
of progress has been by no means the same in all 
the countries under Nazi control. 

Advance has been greatest in France, where syste- 
matic support has long been given to substitute 
fuels. At the commencement of this war, various 
estimates put the number of producer-gas vehicles 
in service at between 5,000 and 7,000. The figure 
has now risen to over 50,000 units, most of which 
have been adapted to the use of charcoal. But 
supplies of this fuel, a specially compressed type 
of which was developed under the trade name of 
“ Carbonite”’ a few years ago, are evidently far 
below expectation, so that, last summer, the authori- 
ties were compelled to place a temporary ban on the 
further employment of charcoal for motor traction 
purposes. Efforts are now being made rapidly to 
increase the availability of peat, with a view to the 
employment of larger quantities for motor vehicles. 
Reports from Holland indicate that, so far, 7,250 
lorries and 300 ’buses, that is, about 50 per cent. of 
all commercial vehicles still.on the roads, as well as 
165 private cars, have been equipped with producers, 
while another 3,000 units are expected to be in 
service by the end of March, 1942. Here, too, 
peat will soon have to play its part as a motor 
fuel, since supplies of other home-produced fuels, 
particularly wood, are not sufficient to cope with 
the present requirements of road traffic. For other 
countries on the Continent, little detailed infor- 
mation has come to hand regarding the numerical 
strength of the motor vehicle fleets now working 
on substitutes; but there can be no doubt that 
the trend towards increased use of.alternative motor 
fuels has now become almost. universal, the more 
80 since government action has gone a long way to 
speed-up the development. It was recently reported 
from Belgium that the authorities have now com- 


pleted arrangements for the conversion of 1,000 


lorries and 300 delivery vans monthly, as well as 
for the provision of adequate substitute fuel sup- 
plies. Similar steps have been taken in Switzerland, 
Spain, and other parts of Europe. 

Although the progress in the use of alternative fuels 
in the last two years has been substantial, the total 
number of vehicles running on such fuels having 
risen since the outbreak of war from some 50,000 to 
over seven times that figure, it should be remembered 
that the present figure still represents a small 
fraction of all civilian motor vehicles in use, even 
taking into account the fact that more than half of 
Europe’s pre-war total of some 9,000,000 vehicles 
have now disappeared from the roads. In spite 
of these figures, it is safe to say that the savings in 
oil products through substitution of solid fuels is 
still well below 1,000,000 tons a year, i.e., between 
5 per cent. and 10 per cent. of Hitler- Europe’ 8 com- 
bined civilian demand, without taking account of 
military requirements. To achieve this compara- 
tively modest result, as expenditure of considerable 
magnitude and a vast amount of administrative 
work have been devoted to the task, leaving aside 
the inevitable inconveniences in vehicle operation 
resulting from the technical deficiencies of substitute 
fuels. The fact that these sacrifices have been 
considered to be worth while is a significant proof 
of the effectiveness of the blockade measures, which 
have so fundamentally changed the oil supply posi- 
tion throughout Europe. 

Although substitute fuels have not been over- 
looked in this country, there has been no such ex- 
tensive émployment of them as is to be seen on the 
Continent. As mentioned before, in the last war 
several thousand English motor lorries were running 
on such fuels, mainly town gas carried in bags. This 
arrangement has reappeared, while gas-producers 
and compressed gases are also being used, but 
such applications have so far been few in relation 
to the total number of vehicles. Strong efforts are 
being made to improve the operational qualities of 
producer-gas vehicles, and in this connection, a 
recent statement by the President of the British Coal 
Utilisation Research Association, referred to on 
page 514 of our issue of December 26, 1941, may be 

worth recalling. It pointed to the latest achieve- 
ments in the design of cars and lorries running on 
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without making excessive demands on the skill 
and care of the driver.” Though the comparative 
slowness in the adoption of substitute fuels has 
aroused criticism in this country, the apparent 
reluctance to resort to improvised and uneconomic 
solutions may well be regarded as a reassuring sign 
of strength. 








DISCRIMINATION IN PAPER 
SALVAGE. 


On several occasions, while urging the necessity that 
waste paper, and as much as possible of the used paper 
that is not strictly “* waste,” should be collected for use 
in munitions production, we have drawn attention to 
the danger that valuable records of British pioneer work 
in engineering might be destroyed, through ignorance 
of what is and what is not worth preserving. This 
danger is one that is continually present, and many 
irreplaceable records have been lost because the 
individuals, firms or institutions in whose custody they 
reposed lacked either the ability to recognise their worth, 
or the knowledge that skilled guidance in selecting the 
valuable material—probably relatively small in propor- 
tion to the whole—could be obtained freely on applica- 
tion in the appropriate quarter. We are glad, therefore, 
to give prominence to the appeal for the exercise of 
discrimination in os. salvage, recently broadcast by 
Lord Greene, the r of the Rolls, and emphasised 
in the letter on “ Destroying Records,” to which he was 
the principal signatory, which appeared in The Times 
of January 26 and is reprinted below. 





To THe Eprror or The Times. 


Sm,—We think it right to call attention to the great 
national loss to our knowledge which is resulting from 
the indiscriminate destructiou of records, a loss which, 
thanks to a laudable desire to meet immediate needs 
for waste paper and a carefully fostered spirit of local 
competition, threat to b even more grave. 
What we have to propose will not to any appreciable 
extent delay or diminish the flow of material for pulping. 
But the records of local and ecclesiastical authorities, of 
semi-public or private institutions, and of business houses, 
families, and individuals in this country have been 
described in the past as incomparable in their richness 
and continuity. They are a national asset. We seem 
likely at present to destroy unnecessarily and in mere 
ignorance much of what our ancestors had preserved for 
us. There is a very real danger that historians and 
economists of the future may have to lament gaps in 
their evidence for the eightéenth and nineteenth cen- 
turies, and even for earlier periods, which need not have 
occurred and which nothing can fill. 

The points which we wish to bring home to every 
authority and to every individual concerned in the 
present drive for waste paper are briefly these :— 

The paper dealt with should be regarded as forming 
two great classes : on the one hand the records of business 
and social life, public or private, generally in the form of 
manuscript correspondence, minut its, etc.; on 
the other, printed matter of nearly all kinds and all other 
varieties of used paper. 

The difference between these is that the records are by 
their nature practically always unique: in destroying 
them irreplaceable knowledge is destroyed. Whereas in 
destroying the other class the only risk is, as a rule, the 
destruction of property—serious, perhaps, but not irre- 
mediable. This does not mean that we wish to preserve 
all records: on the contrary, we would probably approve 
the destruction of all but & small proportion of what most 
owners would be prepared to destroy. 

The task of deciding what may be destroyed is not 
usually difficult, and there is an organization which is 
prepared to help, either itself or through its agents all 
over the country, those who are in difficulties. All we ask 
is that destruction should not be indiscriminate. 

The British Records Asssociation (whose secretaries may 
be addressed at the Public Record Office, Chancery Lane, 
W.C.2) is prepared to answer any questions as to classes 
which should or should not be destroyed. 

We are, Sir, yours faithfully, 

GREENE, President of the British Records Asso- 
ciation and of the Council for the Preservation 
of Business Archives. 

G. M. TREVELYAN, Master of Trinity College, 
Cambridge. : 

F. M. Powicke, Regius Professor of Modern 
History in the University of Oxford. 

‘A. W. CLapHaM, President of the Society of 
Antiquaries of London. 

F. M. Srenron, President of the Royal Historical 
Society. 








Joun ForsbYKE, Director and Principal Libra- 
rian of the British Museum. 
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FLUORESCENT LIGHTING. 


Tux phenomenon of fluorescence has been known to 
payers for many years, having been first observed 
y Sir John Herschel in 1842 and afterwards thoroughly 
investigated by Sir George Stokes. It is that property 
of nun.erous substances, of which sulphate of quinine 
and roleum jelly are commonplace examples, of 
emitting light of a different (usually longer) wavelength 
from that which falls upon them. Although closely 
connected with phosphorescence, fluorescence differs 
from the latter in that it is purely transient, being 
exhibited only so long as the fluorescent substance is 
exposed to light ; phosphorescence, on the other hand, 
persists for peri ranging from a few seconds to 
several hours after the source of light has been cut off. 
Fluorescence has many useful applications. It is 


employed, for instance, for testing certain substances in | 


the laboratory and is widely used, in connection with 
X-rays, for the visual examination of the interior of 
the human body and of other objects which are opaque 
to ordinary light. This latter application is dependent 
upon the fact that platino-cyanide of barium, and 
certain other salta, fluoresce in X-radiation, the resultant 
luminosity being dependent upon the intensity of the 
radiation reaching a screen which has been coated with 
the fluorescent salt. 

It is now common knowledge that the transparency 
of substances to X-rays is inversely proportional to 
their density and thickness, so that if a composite 
body such as the human hand is placed between 
the source of X-radiation and the fluorescent screen, 
the bones, being denser than the surrounding muscles 
and tissues, offer greater resistance to the passage 
of the rays, and thus the “shadow” of the hand 
seen on the screen will be darker where the rays 
have been obstructed by the bones than elsewhere. 
Obviously, any foreign body, such as a piece of metal, 
in the hand can be readily located, since its greater 
density will produce a still darker shadow on the 
acreen. More recently, the phenomenon of fluorescence 
has been used to improve the colour of the light 
emitted by gas-discharge lamps. By coating the 
discharge tubes with one or more salts which fluoresce 
with colours which are missing from the discharge 
itself, the total light that is emitted can be made to 
resemble daylight more closely than would be possible 
otherwise. 

We are now concerned, however, with a still more 
recent application of fluorescence, which has been 
brought about by the need for some form of illumination 
the source of which, as well as the illuminated object, 
will be invisible from enemy aircraft. The B.A.B. 
system of fluorescent lighting, which has been developed 
by Messrs. Colloidal Research Laboratories, Limited, 
66-70, Petty France, London, 8.W.1, and of which we 
have recently seen a demonstration, appears to fulfil 
these requirements effectively. In this system any 
surface, such as a kerb, the frame of a doorway, guide 
lines on the ground, projections from walls, etc., which 
it is desirable to render visible in the darkness of the 
black-out, is painted with a fluorescent lacquer and 
illuminated with light from a mercury-vapour lamp, a 
gas-filled lamp, or any other light source which produces 
ultra-violet light. The visible light emitted from the 
source is filtered out by means of specially designed 
* black-glass ” filters, which only transmit ultra-violet 
light in the wavelength range from 3,340 to 3,900 
Angstrém unite; thus the light source itself cannot 
be seen, but the transmitted light renders any object 
which has been coated with the fluorescent lacquer 
is easily visible in the dark. The brightness of the 
fluorescence can be adjusted by varying the distance 
and intensity of the light source, so that the illuminated 
object can only be seen from the requisite distance. 
The intensity of the fluorescence can be made equivalent 
to an illumination as low as 0-1 ft.-candle, or, if cireum- 
stances should render it desirable, as high as 100 ft.- 
candles, or more. 

The fluorescent lacquer, which contains no pigment 
and is practically transparent, is applied over a special 
white under-coating and requires no protective varnish 
or other treatment. It will withstand a great deal of 
abrasion and its fluorescent properties do not vary 
greatly with temperature; the temperature, in fact, 
must be lowered to —35 deg. C. or raised to 250 deg. C., 
before extinction occurs. The white under-coating can 
be applied to any surface, such as brickwork, concrete, 
wood, metal or fabric, that can be painted in the ordi- 
nary way. To give an idea of the sensitiveness of the 
lacquer, it may be mentioned that it can be employed 
effectively at distances up to 30 yards from a 100-watt 
gas-filled lamp provided with a suitable filter. A 
slightly modified form of the fluorescent lacquer can 
be-applied without any under-coating to maps, printed 
posters, works passes, etc., which can then be read 
easily in darkness, provided, of course, that there is 
some source of ultra-violet light in the vicinity. The 
black glass, lacquer and under-coating are all being 
manufactured in this country, and can be obtained 
from the address given above. 


| 
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LABOUR NOTES. 


SPEAKING at a luncheon of the Federation of Greater 
London Master Builders in London last week, Mr. Hugh 
Beaver, Director of the Ministry of Works and Buildi 
warned emplo to expect still further large 
for the ‘eometedanen of operatives to munitions work. 
We were, he said, past the peak of the building pro- 

, and the time approached when to keep our 
actories at full output would take all available labour. 
The policy of the Government was then to curtail 
building continuously and increasingly. So far as 
could te dudged Gum tho cinees of qualieiiionaed ie 
other means, there had as yet been no reduction in the 
number of firms parallel with the fall in labour. In 
some form or another such a reduction must come. 


From now on, Mr. Beaver continued, the total 
amount of new work would be ever contracting. The 
Ministry was going to invite the federations to discuss 
with it whether any form of concentration or of con- 
trolled contraction was practicable. The policy which 
the Ministry had mapped out, and was steadily working 
to, was the co-ordination and control of the Govern- 
ment building programme, the mobilisation and direc- 
tion of the building industry, the general improvement 
of the conditions of works and contracts, and the 
provision of the necessary building materials. 





Mr. Wolstencroft, president of the~ British Trades 
Union Congress and general secretary of the Amal- 
gamated Union of Woodworkers, believes that the 
Anglo-Soviet Trade Union Committee should be con- 
tinued after the war. Presiding at a luncheon in London 
last week, following a reception of the Russian delegates, 
he said that, so far as the General Council of the British 
Trades Union Congress was concerned, the Anglo- 
Soviet Committee was not merely a war-time measure. 
It would not be the fault of either side if the committee 
did not continue in existence after the war. It was 
just as necessary for it to remain in being after the 
hostilities had ceased as it was to function now. 





Under agreements covering the retail furnishing 
and allied trades, a minimum wage scale for shop 
assistants came into force this week. They have been 
negotiuted by the unions and employers on the new 
Joint Industrial Council for these trades. Basic rates 
now range in London from 21s. 6d. at the age of 16 
to 65s. at 25 for men, and from 19s. 6d. at 16 to 43s. 
at 24 for women. In provincial towns with more than 
10,000 inhabitants the rate at each age is 3s. less, and 
in other areas 5s. less, than the London rate. The 
standing working week is 48 hours, and overtime is 
to be paid for at time and a quarter. There is to be 
an annual holiday of six working days, in addition to 
Bank and other public holidays. 





Applications for wage increases for nearly 200,000 
men and women in the road passenger-transport ser- 
vices have been submitted to the National Joint 
Industrial Council for the industry. Representatives 
of local authorities on the council have recommended 
an increase in the war bonus of 4s. a week for men 
and 2s. a week for employees under 21—which would 
bring the men’s “ war wage ” ‘up to 15s. a week above 
the normal rates. Other schemes affecting London 
Transport and the private passenger service companies 
are, it is stated, under discussion. The rt and 
General Workers’ Union, the National Union of General 
and Municipal Workers, and the National Union of 
Railwaymen are interested in the claims. 





According to an official of the Ministry of Labour 
and National Service, 1,075,000 working days were 
lost during 1,267 stoppages of work last year. Prose- 
cutions had been undertaken in only five instances, 
where the stoppages were of “a rather mischievous 
character.” The stoppages amounted to only one day 
in 12 years a worker, compared with one day a year a 
worker in 1914. 


At a meeting in London on Thursday last week, 
the national executive of the Mineworkers’ Federation 
of Great Britain discussed plans for the national control 
of labour in the mines, which are understood to be a 
modification of the demand for complete nationalisa- 
tion. In the opinion of the men’s leaders, some form 
of national control by a joint board of owners and 
miners is necessary in order to ensure full jon. 
The exact machinery proposed has not-yet been stated. 
The miners’ executive are to give their final comments 
on the scheme to the National Council of Labour. 








Sir Kingsley Wood, Chancellor of the Exchequer, 


and if we were to be confident of escaping inflation, 
consumption would have to be restricted and the 
nation’s rate of saving considerably increased. National 
savings certificates, which served as a rough guide to 
the amount of regular savings out of wage packets, 
were 40 per cent. higher in the last quarter of 1941 than 
in the corresponding period of 1940. 

Under the title ‘‘ Wartime Development in Govern- 
ment-Employer-Worker Collaboration,” the Inter- 
national Labour Office has published a report on the 
methods of collaboration between public authorities, 
workers’ organisations, and employers’ organisations— 
which were, it will be recalled, the subject. of the second 
item on the of the recent conference in New 
York of the International Labour Organisation. The 
report forms a supplement to that originally prepared 
as a basis for discussion at the regular session of the 
Organisation which it had been proposed to hold in 
1940. It describes the institutions and procedures 
which have been set up, and developed, during the war 
for the furtherance of the war effort and national 
defence, in the field of collaboration between public 
authorities and employers’ and employees’ organisa- 
tions. A series of chapters covers the experience of some 
of the democratic countries which are bearing the brunt 
of the war effort in varying d Britain, 
Australia, Canada, India, New Zealand, the Union of 
South Africa, and the United States of America. 





Reviewing events in Continental Europe, the report 
shows the developments im countries which have 
rved their free institutions, occupied countries 
which have maintained something of the methods of 
free co-operation that existed before the war, and 
countries in which the institutions of free collaboration 
have been destroyed or reduced to impotence. In the 
concluding section an attempt is made to review the 
fields in which war-time collaboration has developed 
and the outstanding features of that collaboration. 





In a separate volume, the International Labour 
Office has published a revised edition of Part V of the 
report on “ Methods of Collaboration between Public 
Authorities Workers’ Organisation and Employers’ 
Organisations which is entitled ‘ Suggestions for Dis- 
cussion by the Conference.” In this volume is pre- 
sented a small number of points which seem to be 
particularly appropriate for international discussion 
at the present time. The suggestions are by 
short summaries of the essential elements of each 
problem and oi the methods of collaboration actually 

lied or proposed; the suggestions take the form 
of statements or questions. 





The Chinese Government's industrial and mining 
enterprises are mainly operated by. the National 
Resources Commission which has, so far, established 
71 industrial and mining blocks or “ units” in the 
interior (29 industrial, 22 mining and 20 electrical 
engineering). Preference is given to the mechanical, 
chemical, smelting and electrial appliances industries 
and the coal, iron, petroleum and copper mining, and the 
extraction of minerals important for the export trade, 
such as antimony, tin, mercury and tungsten. Hydrau- 
lic power is used wherever ible for supplying the new 
industries with current. The Gold Mining Administra- 
tion was recently set up to increase production. 





© The value of the total output in 1940 of the prin- 
cipal industrial and mining establishments under the 
direct control of the Government—leaving, that is, 
the smaller factories and mines out of account—was 
estimated at 4,693,700,000 dols. (including 1,763,000,000 
dols. from textiles, 1,438,000,000 dols. from chemicals 
and 280,000,000 dols. from gold mining). At the end 
of 1940, the factories in the interior, operated by 
machine power, possessing capital of over 10,000 dols. 
and employing more than 30 workers numbered ‘4,454, 
of which 312 were mechanical, 93 mining—and metal- 
lurgical, 47 electrical, 361 chemical, 382 textile and 





In the course of an account of recent. industrial 
developments in India, the International Labour 
Review states that the small but highly organised 
ordnance factories have not only greatly increased 
the output of the articles which t used to produce 
war but have developed new lines with 


munition supply, consisting of 20,000,000 individual 
articles. The manufacture of practice ammunition for 
anti-tank rifles has also been undertaken and the 


roblem ®f fabricating lete parachutes is under 
steno tay Rifles, von 7 small arms 
ammunition and guns up to 6-in. i are made 








stated at Norwich on Saturday last that imereased 
taxation, heavy as it was, was not sufficient by ‘iteelf, 





in large quantities. 
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SURFACE HARDNESS OF METALS.* 


By Bruce Cuatmers, D.Sc. 


es ees Se ee 


\f 




















Ff 

- #3 
nr 
¢ ~ 




















/ 


ae tame 


b 


1000 2000 3000 4000 

(726.8) Weight of Sand...Grm. ~“tncnaramc" 
for hardness tests, and the indenter often being incor- 
porated in the microscope; and (c) the Peters and 
Knoop micro-indentation test in which the indenter is 
fashioned to give a rhomboid shape of impression, the 
long diagonal of which is measured. The second and 
third of these methods are of great value for measuring 
the hardness of the different phases visible under the 
microscope, and are of some use for measuring the 
hardness of surface layers. The scratch method was 
used qualitatively by Beilby in his classic work on 
polishing, from which he concluded that a polished layer 
is harder than the unpolished surface. The efficiency 
of any method for examining the hardness of surfaces 
depends on the depth to which the effect of the test 
penetrates, or on the depth at which the properties 
affect the test. The actual depth of penetration can be 
regarded as a criterion, although the properties of the 
metal at a considerably greater depth are known to 
exert some influence on the test. The typical of 
penetration in the micro-indentation test of 

and Knoop is 5 x 10~* cm., and the sensitivity of this 
and other methods is sufficient to establish the existence 
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* Communications from the Tin Research Institute 
presented to the Institute of Metals for written discussion. 
Abridged. 








The method adopted is based on the principle that 
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(7726.c.) 
while it is difficult to apply a very small indenting force 
standardised condi 


under accurately itions, it is possible 
to apply a very number of such forces in such a 
way that, while each is not under control, the result is 
statistically definite. The procedure is to drop a large 
number of grains of sand, or particles of emery, from a 
fixed height on to the specimen. The particles are of 
varying shapes, and, within limits fixed by the screening 
of the sand, of Varying size. They are, in addition, 
randomly orientated when they hit the surface. The 
impressions in the surface, therefore, vary widely in 
shape and size, but if a sufficiently large number of 
particles is used, the average shape and size of the 
pits depend only on the hardness of the material, 
while the number of indentations depends on the | 
amount of sand used. It is, therefore, necessary to 
measure the average size of the indentations, and this 
is carried out by measuring the reduction in the 
specular reflectivity of the surface. The interpretation 
of the reflectivity measurements is discussed below. 
The instrument consists essentially of two parts : 
a device for dropping known quantities of sand on to 
the surface under examination from a known_height, 
and means of measuring the specular reflectivity of 
the surface. The instrument, in its simplest form, is 
illustrated in Fig. 1, on this page, in which the speci- 
men s can be moved to either of the two positions 
a and 6, in each of which it is definitely located by three 
balls on the sole-plate c, which engage in three of six 


holes in the baseplate d. In the position a, the specimen 
is.under the of the tube e, of h about 1 m., 
to the top of which is attached a . The required 


quantity of sand is placed in the funnel, and, after 
striking the imen, the sand is deflected by the 
baffle f into the container g. The b position is that 
in which the measurement of reflectivity is made. 
A 6-volt headlamp bulb “A, enclosed in a suitable 
housing, projects a converging beam of light in such a 
way that the image of the aperture j is focused on the 
specimen at k, at the centre of the ellipse that is 
affected by the sand. The specularly reflected light is 
collimated by the lens | on to the lectric cell m, 


od pga 
1. 
. | unti the maximum deflection obtained was within the 


photo-cell, and the current is measured on a Tinsley 
lvanometer connected directly to 
size of the aperture j was adjusted 


length available. 
An alternative to this method of measurement is 


which is fixed while the other can be rotated. The 
position of the rotatable Polaroid is observed from a 
pointer attached to the rotating tube. The second 
photo-cell is connected to the same galvanometer as m 
so that the two photo-cells tend to cause deflections in 


- | opposite. directions. In measuring a reflectivity, the 
deflection of the 


Polaroid is rotated until there is no 
galvanometer. The intensity of light reaching each 
of the photo-cells is then read off from the position of 
the pointer attached to the Polaroid. Calibration of 
this scale is carried out by direct deflections, working 
with a quantity of light reduced by the insertion of a 
i . advantage of the null method of 
observation is that changes of light intensity brought 
about by variations in mains voltage do not affect 
the accuracy of the ings. Whether the extra 
complications introduced are justified depends on the 
extent to which mains-voltage variations are prevalent. 
The procedure adopted in carrying out a measure- 
ment is first to clean the surface of the specimen and 
to clamp it in the specimen holder. The reflectivity 
is measured; the specimen is then rotated to the a 
ition, and a chosen amount of sand is placed in the 
1. When all the sand has passed through the 
tube, the specimen is turned to the 6 position, air is 
blown i it to remove mts of sand that 
may be adhering to it, and the reflectivity is again 
measured. This is repeated until the reflectivity has 
dropped below one half of its original value. 
Analysis of the Method.—The variation of reflectivity 
with the quantity of sand used is illustrated in Fig. 2, 
herewith. The scale for curve a is at the top and 
that for curve 6 along the bottom of the graph. 
Experiments show that the graph obtained is inde- 
pendent of the unit quantity of sand chosen. The 
appearance of a brass surface after different amounts 
of action is shown in Figs. 4, 5 and 6, on page 118. 
Fig. 4 shows the surface after the action of 100 grammes 
of sand ; Fig. 5 after 500 grammes of sand, and Fig. 6 
after 5,000 grammes of sand. It will be observed that 
the pits are irregular in shape, and that their number 
inereases with i ing weight of sand. The ap- 
pearance of different surfaces after the same amount 
of sand action (50 grammes) is shown in Figs. 7, 
8, 9. The graph,. Fig. 2, shows a progressively 
decreasing change in reflectivity with increasing 
quantity of sand. The reason for this is that a 
given quantity of sand should change a proportion, 
fixed for a given material, of the surface from its 
original state to a final condition. The proportion 
depends on the average size of indentation 
formed, and this is a measure of the hardness of the 
material concerned. It is found that the reflectivity 
approaches a constant value as the amount of sand is 
increased, this value being different for different 
materials. If.the original value of the reflectivity is 
R,, the final value R,,, and the value after the action of 
M grammes of sand Ry, then the proportion P of the 
surface remaining in the original state can be calculated 


as 
Ry af R, 
es a 

If equal quantities of sand cause the conversion of 
equal proportions of the surface to the final state then 
a logarithmic relationship should exist between P and 
the weight of sand W. Any departure from a straight- 
line relationship between W and log P represents a 
secon effect of the sand on the surface. This is 
discu below. 

The data presented in Fig. 2 are plotted logarithmic- 
ally in curve a, Fig. 3. It is observed that the first 
part of the curve is almost linear. This is the case for 
nearly all the surfaces so far tested. While this method 
of plotting is fundamentally sound, it would involve a 
er laborious procedure in actual hardness measure- 
ments, since the R,, value would be required for each 
determination. A method of expressing the hardness 
on this basis would be the quantity of sand required 
to reduce P to 0-5. The value of the ratio zn was 
plotted against this expression for the hardness P for 
a few and it was clear that-the two are related. 
An explanation of this can be offered on the following 
lines. The average shape of an indentation is likely 
to be a ical cup, and a certain proportion of this 
surface will be lel, within a definite tolerance, to 
the original surface. If this tolerance is chosen so 
that it just permits light reflected within it to be 








the output of which is measured by means of a galvano- 
meter. he photo-cell is a G.E.O. selenium rectifier 





received by the photo-cell, it eee that the final 
surface will possess a certain livity as measured 
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Fic. 4. Brass (100 om. or Sanp). x 500. 











Cast Specvutum Meta (50 GM. or 
Sanp). x 500. 


by the method in use. The amount of light reflected 
within a given solid angle depends on the radius of the 
spherical cup. 

It follows that the shape of impression, which is con- 
trolled by the average penetration of the sand particles, 
determines the amount of light reaching the photo-cell. 
It is therefore possible in practice to express the 
ness in terms of the decrease in reflectivity, without 
reference to the final value. The curves obtained on 
the logarithmic scale are still nearly linear (curve }, 


Fig. 3), in which the ratio Z = R is plotted against 
0 


sand weight for the same set of data as curve a, Fig. 3. 
The surface hardness is expressed as the weight of sand, 
in grm., required to reduce Z to 0-5. 

Depth of Penetration.—The value of the method for 
measuring the surface hardness, where this differs 
from the bulk hardness, depends on the depth of the 
indentations, which may be estimated in two different 
ways: (i) geometrically and (ii) optically. The 
geometrical method is based on the assumption that 
the particles used are, on the average, spherical. A 
photograph of the sand used, reproduced in Fig. 10, 
opposite, shows that this is not very far removed from 
the truth. The average diameter of the impressions, 
for a tin surface, has been measured by means of a 
microscope with an eye-piece scale, and is about 
4 x 10“ om. The mean radius of the sand particles 
is about 10-* cm., and on this basis the average depth 
of the indentation is of the order of 2 x 10-* om. 
Departure from the spherical shape of the particles 
would entail an increase in this figure, which can only 
be taken as a general indication. 





OF SAND ON 


METAL 





Fie. 5. 


Fie. 8. 


Brass (50 om. or Sanpb). 
x 500. 


An estimate has also been made from an optical 
pro rty discussed by S. Way.* The depth to which a 
ace can depart from flatness and still produce an 
roi by reflection is such that the optical path differ- 
ence between the bounding planes is not more than 
one-quarter of the wavelength of the light used. 


hard- | Specimens of tin treated so that Z = 0-5 were rotated 


until the image of squared paper ceased to be definite, 
and the path difference was then equated to the quarter 
wavelength. The results showed that the separation 
of the planes is of the order of 10-* om. for the sand 
used. (For the emery powder used for some of the 
experiments, the separation is about 4 x 10-* om.) 
These figures may be taken to represent the a 
depths of the indentations. It is concluded that the 
average depth of indentation does not exceed 10-* cm. 
and it is therefore possible to measure the hardness of 
layers down to 10-* cm. in thickness. The measured 

hardness does not depend equally on the hardness of 
the whole of this depth, and is TN ogy largely con- 
trolled by the superficial 2 x 1 ‘or tin, and by 
smaller depths for harder materials. 

Effect of Varying the Constants of the A 
Some experiments have been with a view to 
determining the effect of varying the following constants 
of the apparatus: (i) height of tube, (ii) size of outlet 
from funnel, and (iii) angle of specimen. When other 
conditions are maintained constant, the effect of the 
height from which the sand is dropped exerts some 
influence on the value of Z obtained with a given 








* See Proc. Conf. on Friction and Surface Finish, 
(Massachusetts Inst. Technology), page 51 (1940). 








SURFACES. 





Fie. 9. Torx Prats (50 om. or Sanp). 
x 500. 


— of sand. The extent of this effect is shown in 
able I. The extremely low value of Z resulting from 
the 25-cm. drop is due to the fact that the sand does 
not spreadl out to the full cross-section of the tube 
(1-25 om. diameter) and so affects a much smaller area. 
The variation with height is not great if this is avoided, 
and it was decided to adopt 100 cm. as standard. 

If the size of outlet from the funnel is large, the 
sand emerges too rapidly, with the result that a very 
uneven action is produced. This is due to the inter- 
fering effect of sand that has bounced off the upper part 











TABLE I. 
Height, cm | Ese 
25 0-39 
98 0-52 
133 0-49 
269 0-47 





of the cimen on sand that is approaching the lower 
‘foo small an outlet requires an exceasive time 

an observation. The diameter finally chosen as 
standard is 3 mm. Considerable variations in the 
gate of Somnnses of culansiyiay ‘ate, para Delete 


tion of the oy pa hogs oe differs from 
45 deg. to any extent. See Se 
can be o ate sale Liban oo oe and 
60 deg., 45 deg. has been chosen as the standard. 

Results.— new method of measuring surface 


hardness has already been found to have a wide range 
of usefulness. The results detailed below are chosen 
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ACTION OF SAND. .ON METAL SURFACES. 





Fie. 10. Sampce or Sanp. xX 20. 


to exhibit the various directions in which it has been 
employed so far. Numerous observations have been 
taken with a view to relating the hardness as given 
by the new method with the generally acce Vickers 
diamond-pyramid hardness. Some of these results 


were plotted and it was apparent that a general corres- p 


pondence exists between the two sets of values. Certain 
results, notably for annealed copper, are found to be 
anomalous. ese are referred to below, Over a 
smaller range of hardness,’a similar relationship was 
found to exist between the surface hardness and the 


























TABLE II. 
| 
Addition. ; —~ 
. 
. | 
WESUG hex or = 30 
1-O per cent. bismuth con 44 
5-0 per cent. bismuth | 39 
0-1 per cent. nickel ‘ 50 
0-1 per cent. cobalt q 44 
0-6 per cent. copper -+| 45 
TABLE III. 
! 
Composition. } Mn. wed 
Silver “ ie . 43 
Silver and rhodium a 89 
Nickel ~~ c. , 300 
Nickel and rhodium ; 165 
‘ TABLe IV. 
Surface 
Surface. Hardness 
Tin-plate— 
Untreated a a = ¥ ; 30 
com ve film* .. m wi ‘ 36 
im, un t - = Ee 240 
Black film, pohahed aid sain ~ - 170 
Aluminium— 
Anodic film * e 2 RR at 225 








* R. Kerr, Ji. Soc. Chem. Ind., vol. 59, page 259 (1940). 
_t R. Kerr and D. J. Macnaughtan, Jl. Electrodepositors’ Tech. 
Soe., vol. 12, page 19 (1987). 


Vickers diamond hardness of a series of tin alloys 
It is worthy of note that, on the whole, the error on the 
surface-hardness measurement is not very much 
greater than that of the Vickers diamond-pyramid 
measurement. The corresponding error in surface 
hardness for a series of readings on brass was found to 
be about 3-5 per cent. 

One of the principal fields of application is the 
measurement of ings that are so thin that ordi 
indentation methods cannot be applied. The scra 


Fig. 11. 





























| silver and nickel surfaces protected by a flash of rhodium 
| plating are given in Table III. The hardness values 
| of certain oxide films used for protection are given in 
Table IV. 

It appears that the anomalous results for annealed 
and polished copper and bronze, referred to above, are 
due to the surface hardness retaining a high value while 
the bulk -hardness is reduced by annealing; that is 
to say, the effect is due to the existence of a hard surface 
on a softer interior. In order to test this hypothesis, 
a copper imen was vacuum-annealed after polishing 
and result obtained was extremely close to the line 
in the graph showing the relation between the Vickers 
diamond and surface hardness. This led to the conclu- 
sion that the surface hardness is profoundly affected by 
the method of preparing the surface, while the Vickers 
diamond-pyramid hardness is not so affected. Since 
the surface variations are caused by mechanical action 
it was decided to adopt, as standard, surfaces prepared 
by the anodic brightening method in which a specular 
surface is produced without mechanical action. 

Some preliminary measurements have been made 
with a view to ascertaining the effect of heat-treatment 
on the hardness of the surface layer. The results so 
far obtained show that the increased surface hardness 
of tin, due to polishing or burnishing, is retained after 
annealing at 100 deg. C. for several hours, while the 
increase in Vickers hardness produced by rolling is 
removed in less than half an hour under similar condi- 
tions, Results on copper, however, have shown that 
most of the extra hardness due ta mop polishing is 
removed by annealing. This is ag Soe to the 
production of a worked layer under the Beilby layer ; 


ons 
the material near the surface does not differ marked] 
from the bulk of the material. Shee bean Seeate, 
however, that cathodic treatment in sodium carbonate 
solution very considerably reduces the surface hardness. 


Some results i this are given in Table V. 
It has also boon coteblished that su it ex 

to air causes a gradual increase in the surface hardness, 
which does not, however, return to the value as 
measured before the treatment. The recovery of 
surface hardness takes place at a speed which depends 
on the material. Storage in an atmosphere, of nitrogen 
is found to suppress the recovery of surface hardness. 
These omena have not been fully explained, 
although some considerations may be advanced. 

The reduction of surface hardening by cathodic treat- 
ment could be attributed to three causes: the removal 
of polishing agent, the removal of an oxide film, or the 
sorption of hydrogen. The first of these is ruled out 
by the facts that the phenomenon occurs even when 
the surface has been prepared in a way that avoids the 
use of polishing agents, such as by bright nickel plating ; 
that exposure to air causes increase in ess; and 
that the surface hardness, as polished, appears to be 
related to the bulk hardness, and therefore to the com- 
position and condition, of the material. The removal 
of an oxide film seems to be the most likely explanation, 
except for the fact that this implies that the surface 

rdness is that due to the surface with its oxide film, 
and not to the surface of the metal itself; whereas the 
surface hardness has been shown to be related to the 
hardness of the metal. The sorption of hydrogen does 
not seem to fit in with the suppression of the subsequent 
increase of hardness by sto in nitrogen. Further 
work is n before a full explanation can be 
advanced, but it is apparent that the hardness as 
measured on a surface prepared in a standard way is 
capable of giving a useful ahamstaciitic of the surface. 
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TABLE V.—Effect of Cathodic Cleaning on Surface 
Hardness. 
(7726.2) of Gren. “Encmernic” Surface Hardnesss. 
hardness test has been used to some extent for this Metal 
, but for very hard or very thin coatings this oak —.. 

is not at all satisfactory. The hardness of anodised Treatment. Treatment. 
films is also difficult to measure by the established xs, 
methods, Measurements have been made on a series | ‘ 
of electroplated tin-copper alloys (white and red| Mi yeiiy 1) a =o 
bronzes), and the surface hardness, plotted as a function | 2 Sas plated 1‘ 200 —_ 
of the composition, is shown in Fig. 11. Of particular : 325 =~ 
interest is the fact that the hardness of the electroplated | *" 2) as ned il. oe aH 
alloy containing 69 per cent. copper is equal to that of a 800 110 
sample of cast speculum metal of the same composition, | White Bronze Cu 70 per cent. 875 be 
represented by the small circle in Fig. 11. The com- % = = 
position of maximum hardness corresponds almost 62 960 273 
exactly with that of the compound Cu,Sn. For com- 61 oe po 
parison, the hardness of a bright nickel deposit, as 4 , oo 240 
finished, is shown on the same graph. ee 790 153 

Measurements of the surface h ess of a selection of : 41 ” |  ~ 1 ed 
hot-dipped tin alloy coatings were made, and the ow 2 VM Saba 130 80 
results are given in Table II. The hardness values of ; 





The shape of the curve relating Z with the weight 
of sand differs for different materials, and it is evident 
that this must 4epend on some property other than the 
actual hardness. It is probable that the property 
concerned is the work-hardening capacity of the 
material. Some typical curves are shown in Fig. 12, 
on this page, in which it will be seen that the relation- 
ship may be linear, increasing rate, or decreasing rate ; 
a is the curve for tin-plate; 5 for copper (vacuum 
annealed) ; c for rolled copper; d for brass; and e for 
cast speculum metal. The difference must be due to 
the way in which the formation of an indentation 
affects the surrounding material. If this is hardened 
by the movement that occurs when a pit is formed, 
the rate of decrease in reflectivity will diminish as the 
process continues ; a typical example of this is found 
with tin. If, on the other hand, cracks occur, then the 
later stages of the process will cause the removal of 
larger fragments than the earlier part, and the rate of 
change will increase. This may be the explanation for 
| the shape of the curve for white bronze. A measure 
|of this property can be obtained by taking the ratio 
of the weight of sand required to reduce the reflectivity 
by 25 per cent. to that required for 50 per cent. 
reduction. 

Discussion.—The testing procedure described in the 
foregoing sections, although differing in many respects 
from the conventional methods, must be regarded as a 
type of hardness test, because it measures the resistance 
of the material to deformation. More specifically, the 
indentations are made by impact and not by static 
loading and the material on which the test is made is 
a very thin layer near the surface; the hardness of 
the material nearest the surface has the greatest 
influence on the result of the test. Consequently the 
existence of a superficial layer with properties differing 











the worked layer is softened by annealing while the 
Beilby layer is not. 

The results detailed in the ing sections show 
that the surface is a measure of the 





hardness 
hardness of the material when a particular surface 





from those of the underlying material can be demon- 
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strated. Two aspects of the investigation may be 
considered in more detail. In the first place, the 
utility of the method for measuring hardness will be 
discussed, and secondly its applications to the study 
of surface phenomena will be examined. 

It is clear from the results that have been obtained 
that this method is of little value for m ing the 
bulk hardness of metals; it is, de wg capable of 
providing data on the hardness of surfaces prepared in 
various ways, the only condition being that the surface 
should possess a fair d of specular reflection. It 
is necessary to distinguish between two motives for the 
measurement of hardness. In most instances, hardness 
is measured in order to verify, by implication, that a 
metal sample possesses the properties required ; the 
hardness itself is of no interest, but it forms a valuable 
guide to other properties. As the hardness test is in 
most cases non-destructive and is quickly carried out, 
it is convenient as an indirect method of testing. In| 
some oases, however, the hardness itself is required, | 
and in these instances it is often the hardness of the | 
surface layer, which is concerned in resistance to 
abrasion and wear, that is important. The term 
surface layer in this connection must be taken to 
include any applied layer or the effect of surface treat- 
ment as well as the surface produced by shaping and 
finishing processes. 

In the latter type of hardness test it is clearly 
useful to confine the test to a thin layer, and it is in 
this direction that the new method may be found to 
have practical application. The example illustrated 
in Fig. 11, on page 119, is typical of this aspect of the 
test. It will be observed that when the different 
materials, in this case the electrodeposited alloys of 
different composition, are treated similarly, the surface 
hardness depends on the composition of the alloy. 
Sufficient evidence is not yet available to show whether 
the method is of use for determining the mechanical 
protection afforded by films, such as those produced 
anodically, which are so thin as to be penetrated by | 
the sand particles in the test. Smaller particles moving | 
at lower speeds may be necessary in this case, but inter- | 
pretation of the results may be more difficult as the | 
reflection of light is chiefly from the metal surface, | 











whereas the indentations would be mainly in the | 
overlying film. | 
Preliminary experiments have shown that the| 


method may have useful applications in connection 
with the surface hardness of materials such as glass 
and plastics and of finishes such as paints and lacquers. 
Less practical importance but greater academic interest 
attaches to the use of this method for studying sur- 
face phenomena, of which one example is the effect 
of mechanical polishing on the hardness of the surface. 
The effect of heat-treatment on the polished layer may 
also be of some interest, particularly when the metal 
concerned is an alloy subject to age-hardening, temper- 
hardening, or precipitation. It is possible that the 
equilibrium of such alloys may differ according to 
whether or not they constitute a polished layer, since 
it appears that a polished layer is stable under condi- 
tions in which the metal in bulk, worked to the same | 
hardness, would anneal or recrystallise. This may | 
have some application in connection with bearing 
surfaces that are subjected to continued friction. The 
effect of exposure to air or other gases and of anodic 
or cathodic treatment can also be studied by this 
method, which may be useful for following the progress 
of chemical reactions under various conditions. It is 
not suggested that this technique will replace the 
gravimetric, optical, or electron-diffraction methods of 
investigating such reactions, but it may be a useful 
complement to them. 











REGULATIONS CONCERNING PACKING CRATES AND 
BoxEs.—The Timber Control Department of the Ministry 
of Supply has published a memorandum relating to the 
points which must be noted by firms manufacturing or 
repairing made-up boxes, packing cases and crates, who 
apply on forms T.C.3/8/1IP and T.C. 3/8/2P. 


Tue UNITep States STeet Inpustry.—According 
to statistics issued by Mr. Walter 8S. Tower, President of 
the American Iron and Steel Institute, the capacity of 
steel plants in the United States, at the beginning of 
1942, was estimated to be 88,000,000 tons a year. The 
output attained during 1941, namely, 82,850,000 
exceeded all previous yearly totals and is 23-7 per cent. 
greater than the previous record total of 66,982,686 
tons, which had been reached in 1940. Another inter- 
esting piece of néws received from America is that 
early in December, United States officials completed 
negotiations to purchase the entire Argentine output of 
tungsten. The contract, ‘which is for three years, 


fixes the price at 1,500 dols. per ton, and involves | p 


quantities which may be as high as 3,000 tons per 
annum. Argentina’s production of tungsten during 
1941 was estimated at 2,000 tons only. The new agree- 


ment will meet ¢he increasing need for tungsten for the 
rapidly growing United States steel industry. 
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ELECTRICAL APPARATUS. 


540,620. Moving-Coil Instrument. Elliott Brothers 
(London), Limited, of Lewisham, and D. C. Harben, of 
Bromley. (3 Figs.) April 22, 1940.—The instrument 
shown is an ammeter or voltmeter which is intended for 
ships’ bulkhead mounting and is bolted to the bulkhead 
through end flanges 1 on the front verticdl wall of the 
instrument casing. The casing is of the usual type 
employed in an edgewise pattern instrument, and has a 
window 4 of non-vitreous material, such as a cellulose 
acetate. The magnet assembly and moving parts are 
mounted on a base plate 6 which is supported on pillars 
on the base of the casing. The magnet assembly com- 
prises a permanent magnet, which consists of a cast 
rectangular block 8 of aluminium-nickel or aluminium- 
nickel-cobalt steel, and is clamped by a bolt 10 pass- 
ing centrally through the block 8 between the ends 
of a pair of parallel mild-steel side-plates 11. At the 
other ends of these side-plates are secured the pole- 
| pieces 12 of soft iron or mild steel. The upper and lower 
bearings for the pivots ‘of the coil (Fig. 2) each consist 
of a steel screw 18 threaded through a mounting bush 19 
which is fitted into a central hole in the respective bridge 


Fig.1 
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piece. The inner end of this screw is formed with a deep 
conical recess 20 the apex of which is radiused to form a 
spherical seating for the spherical end of a blunt pivot 
pin 23 mounted on the coil former. This pivot pin is 
also of steel and is screwed in the end of a threaded pillar 
mounted in a central boss on an aluminium plate 26 
which is secured to the side 27 of the coil. Clamped by a 
lock nut to this plate is the usual fixing for the control 
spring and, in the case of the upper pivot pin, the pointer. 
The magnet block 8 has its end faces accurately ground 
to ensure good magnetic contact with the side-plates 11. 
When employing a magnet steel of coercive force of 
300 Oersteds and corresponding remanence of 4,000 
Gauss, a coil of approximately 1-0 in. diameter and 
1-39 in. long with a width of 0-3 in. and working in 
a gap of about 0-07 in. length, when suitably wound, 
can be made to give an electrical efficiency such that the 
frictional torque of the pivots 20, 23 is negligible, as also 
is the torque due to the electrostatic attraction of the 
if the wind 4 happens to be rubbed. In con- 
sequence, an instrument of this type is rendered par- 
ticularly immune from damage when subjected to shocks, 
and is especially useful for mounting in naval vessels or 
aircraft Which are liable to be subjected to violent shocks. 
( Accepted October 23, 1941.) 
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FURNACE APPARATUS. 


539,043. Cleaning Producer Gases. The Whessoe Foun- 
dry and Engineering Company, Limited, of Darling- 


is subjected to intense 
pump 6 to the valve 
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controlled sprayers, while washing and cooling liquor is 
similarly supplied to the disintegrator B, spray sepa- 
rator C, and also to the de-tarrer. Cooling water is 
supplied to the after-cooler at 13, and passes out by the 
p‘pe 14 and through an oil separator, the separated oil 
being passed through a launder to a sump and thence 
to the settling tank 16. The circulated liquor and the 
deposit from the electrostatic de-tarrer also drain into 
this settling tank. The pump supply chamber 21 is 
fed continuously from the top of the settling tank and 
the tar-fiows into the tar collecting tank 24 and is 
pumped off by the pump 25. The circulating liquor is 
maintained, by heat from the gases, at a temperature of 
from 70 deg. C. to 75 deg. C., so that the recovered tar 
has a viscosity sufficiently low for it to be pumped away. 
(Accepted August 26, 1941.) 


MACHINE TOOLS AND MACHINE-SHOP 


EQUIPMENT. 
540,531. Press-Tool Bolster. British Tyre and Rubber 
Company, Limited, of London, and W. N. Evans, 
of Leyland. (6 Figs.) April 18, 1940.—The device is 


for use in press tools which have a rubber bolster on one 
of the members of the press which co-operates with a 
forming, blanking or flanging tool on the other member 
so that sheet metal can be blanked, formed or flanged 
by pressure against the rubber, instead of using a com- 
plementary die. The bolster mounting consists of a 
back plate 11 of stout sheet metal to be fixed to the press. 
The back plate carries a frame 12 of cast-iron angles 
which fits closely around the rubber bolster 14. The 


Fig.t. 
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bolster is rectangular and its rear face where it abuts 
on the back plate is provided with a number of threaded 
metal inserts 15 spaced to coincide with a number of 
fixing holes in the back-plate, through which pass 
countersunk fixing screws. For dealing with pressings 
of various forms or sizes, and for which different pressures 
may be required, a number of different frames and 
bolsters are used. All the bolsters and frames have 
fixing holes of the same pitch so that they will all fit 
on some portiou of the back plate. Thus the size and 
shape of the bolster can readily be adjusted to meet 
any specified requirements. (Accepted 
October 21, 1941.) 
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|deep from the surface of the water to the top of | first grillage was placed on February 15, 1941, and 


THE RAINBOW BRIDGE OVER | the cliffs. The river is about 830 ft. wide and | the first rib section was erected on February, 27; 
| 175 ft. deep, and the flow is from 25 m.p.h. to; the closing operation took place on June 12, and 
THE NIAGARA GORGE, 30 m.p.h. These conditions, in conjunction with | the deck was completed on July 10. 

Tue completion of the Rainbow Bridge at Niagara | the ice danger in the winter, made it impossible | In the article to which we have already referred, 
Falls is a happy augury of that closer co-operation | to contemplate the placing of supports in the| Dr. Hardesty states that the first preliminary 
between the United States and Canada which the| river. Dr. Shortridge Hardesty, of Messrs. Wad-| designs for the bridge were for two-hinged plate- 
present state of world affairs has intensified. The | dell and Hardesty, New York, who were the con- | girder Arch ribs. Two silicon-steel box-girder ribs, 
bridge was built under the auspices of an inter-|sulting engineers for the design of the bridge, | 14 ft. deep and each weighing 3,000 Ib. per linear 
national body, the Niagara Falls Bridge Commission, | stated, in an article in the September, 1941, issue | foot of span, were found to satisfy the allowable 
consisting of eight members, four appointed by the | of Civil Engineering, the journal of the American | stress requirements on the basis of an elastic- 
Governor of New York and four by the Lieutenant-| Society of Civil Engineers, that the conditions| theory analvsis. Live-load deflections, however, 
Governor of Ontario, and the project has been|could have been met by the construction of | were found to produce secondary or deflection stresses 
financed by a bond issue of four million dollars. The|a suspension bridge, but that the cables and | of sufficient magnitude to make the safety of the de- 
bridge forms a valuable business connection between | towers would have encroached seriously on the | sign questionable. As alternative methods of reduc- 
the two countries and will be of much service in con-| areas available for the approach plazas; and, | ing these deflection stresses, consideration was given 
nection with the important tourist traffic of the | furthermore, that owing to the nature of the rock | to an increase in the moment of inertia of the ribs 














district. 


Bridge ’’ which was applied to the previous struc- have been necessary to place the towers some 


ture on approximately the same site is evidence of | distance back from the cliffs. 


This would have 


The popular name of “ Honeymoon | formation along the sides of the gorge, it would | and to a change to the hingeless type of rib. A 
|study of these alternatives showed that both in 
| material and in erection costs the fixed-end arch was 


the part which the bridge will play in facilitating | increased the span considerably. The approach | the more economical and it was therefore adopted. 
inspection of Niagara Falls by the large number | plazas, which are important features of the whole | As available deflection theories for the analysis of 
of people who visit them. It is stated that more | scheme, are laid out with gardens and buildings arches were found to involve assumptions which 
than 50 per cent. of all visitors to Canada view the | suited to the importance and prominence of their | were not in accord with true structural action, a 








Fie. 1. 


Falls. A good idea of the excellent situation of the 
bridge for this purpose is given by the illustration 
of the structure, nearing completion, which is 
reproduced in Fig. 1, on this page. The photograph 
from which this illustration was prepared was taken 
on October 15, 1941 

The previous bridge at the same place, the correct 
name of which was the Falls View Bridge, was built 
in 1895. This was an arch structure which stood 
until January 27, 1938. On that day, an ice jam 
which had formed,in the gorge rose to an unprece- 
dented height and crushed the end portions of 
the arch ribs, causing a complete collapse of the 
bridge. The Falls View Bridge was the property 
of the International Railway Company, who, after 
its destruction, immediately prepared plans for a 
new structure. Public opinion, however, opposed 
the construction of another privately-owned toll 
bridge at this site and as a result the company 
did not proceed with their plans for rebuilding ; 
the Niagara Falls Bridge Commission was formed 
in June, 1938. The Falls View Bridge, when it 
was built in 1895, replaced an earlier narrow 
1,260 ft. suspension bridge which was completed 
in 1869. This was partly wrecked by a gale in 
1889, but was reconstructed and remained in 
service until its place was taken by the Falls 
View Bridge. 

The Niagara River at the bridge site flows through 





& gorge approximately 1,250 ft. wide and 180 ft. 














BripGE NEARING COMPLETION, VIEWED FROM FALLs SIDE. 


positions. The accommodation provided includes 
toll booths, customs inspection offices and parking 
arrangements. On the Canadian side there is a 
monument commemorating the dedication of .the 
site by Their Majesties King George VI and Queen 
Elizabeth during their visit to the United States 
and Canada in 1939. The adoption of an arch- 
bridge design has permitted an arrangement by 
which the bridge structure does not encroach in 
any way on the plaza areas and enabled direct 
access to be obtained from neighbouring roads to 
the bridge terminals. 

An elevation, plan and cross-section of the bridge 
are given in Figs. 2 to 4, on page 122. The span of 
the arch is 950 ft. between the centres, which of the 
skewbacks is 110 ft. longer than the previous struc- 
ture, and the arch abutments are 35 ft. above 
high-water level in the river; this is 28 ft. higher 
than the position adopted for the Falls View Bridge, 
in which the end portions of the ribs were crushed 
by the ice jam. The rise of the arch is 150 ft., bring- 
ing its crown level with the top of the cliffs, as can 
be seen in Fig. 2. This provides a practically hori- 
zontal run from plaza to plaza. The bridge consti- 
tutes the longest hingeless arch ever built. The 
deck carries two 22-ft. roadways separated by a 
4-ft. central pavement and has a 10-ft. sidewalk 
on the Niagara Falls side. It has been built in a 
remarkably shert time. Excavation for the abut- 
ment footings was started on May 16, 1940; the 


procedure was developed for calculating the de- 
flection stresses which did not involve all the 
assumptions necessary in previous solutions. The 
correctness of the procedure adopted was confirmed 
by model tests at Princeton University carried out 
by Professor E. K. Timby. As previously mentioned, 
the decision to adopt a hingeless arch makes the 
Rainbow Bridge the longest structure of this type 
in existence. It exceeds by 110 ft. the span of the 
Henry Hudson arch in New York City, Figs. 2 and 
3, longest fixed arch built. 

The depth and velocity of the river, in con- 
junction with the’ possibility of the recurrence of 
an ice jam, which made it impossible to adopt 
any form of structure with river piers, militated 
equally against the use of temporary supports in the 
river during the work of construction. In these 
circumstances, the bridge was erected by canti- 
levering out from the skewbacks on each bank, 
support being obtained by an elaborate system of 
tie-back cables. As the average weight of the 
rib sections which had to be handled was about 
50 tons, the maximum approaching 70 tons, the 
derricks and auxiliary equipment were of unusual 
capacity. 

The approach spans at each end of the bridge, 
shown on the left in Fig. 1, and in Figs. 2 and 3, are 
of concrete construction, and were built in con- 
junction with the abutments. They will be de- 





scribed in more detail later, but it is necessary to 
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THE RAINBOW BRIDGE OVER THE NIAGARA GORGE. 
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make reference to them at this stage as the erection | 
of the arch was carried out by building 130 ft.| 
towers, to serve as cable bents, at the inner end of | 
each approach. One of these is shown in position | 
on the approach span in Fig. 7, opposite. Draw- 
ings of the south arch abutment at the American 
end of the bridge are reproduced in Figs, 5 and 6, 
on this page. The foundations, which extend to 
a depth of 8 ft. below normal river level, are on 
solid rock which was blasted to form the seating. | 
On both banks, the upper portions of the cliffs are 
formed of Lockport dolomite. At about the level 
of the third approach pier from the river, this 
changes to Rochester shale, below which are layers 
of limestone. At the level of the abutment foun- 


dations, the formation changes to a mixture of 
Albion sandstone and shale, lying above firm and 
hard Albion sandstone. The joint between the 
steel arch and the abutment is made by a 60-ton 
grillage and 40-ton skewback secured in position by 
32 3-in. diameter bolts 32 ft. long set in the con- 
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crete of the foundation. One of the grillages, being 
lowered into position, is illustrated in Fig. 9, on 
the opposite page... 

A detailed account of the procedure adopted in the 
erection of the arch, which formed one of the more 
interesting features of the whole work, was given 
in the issue of the Hngineering News-Record for 
August 28, 1941. As the operations at each end of the 
bridge were practically the same, it is not necessary 
to distinguish between the American and Canadian 





terminals in a general description. |The first 
tion was the assembling of an 85-ton travelling 
derrick, with a 145-ft. jib, at the landward 


SE 


Fig. 10 shows the Canadian side, where at the 
inner end of the approach, a bridge over River Road 
was built later. This is shown in Figs. 2 and 3. 





























ENGINEERING. 





FEB. 13, 1942. 














THE RAINBOW BRIDGE OVER THE 


NIAGARA 


GORGE. 














Fie. 7. Casie-Bent on APPROACH SPAN. 











Fic. 8. Taree Rrs Sections in PLAce. 














Fie. 10. CaBie-BENT 


built from columns and floor beams which were 
used later in the permanent structure. When in 
their final position, the columns, which were 3 ft. 
by 3 ft. in eross section, form the connection 
between the arch and the deck, as shown in the 
general view of the bridge, Fig. 1. The cross 
members of the bent were each made from two 
floor beams and the inclined back strut was a 
bridge column; the bent was carried on pin bear- 
ings. Sixteen 1f-in. diameter backstay cables, 
each of an ultimate strength of 150 tons, arranged 
in four layers, were then connected to the top 
of the bent by steel-plate links and were carried 
to concrete anchor blocks set in the rock. Each 
block weighed 650 tons. Finally, 20 pinned links 





Fic. 9. Gritace Bersa LowERED INTO Posrrion. 


The 145 ft. jib derrick was then used to erect the 
cable bent. This was 130 ft. high and 56 ft. 2 in. 
wide from centre to centre of the legs, and was 




















UNDER CONSTRUCTION. 


were fixed at the front side of the top of the 
bent to which ties were connected as the rib sections 
of the bridge arch were erected. 

The 145-ft. jib was also used for erecting a 25-ft. 
long steel deck projecting over the river from the 
inner end of the concrete approach; this was 
supported by inclined columns from the abut- 
ments. The temporary steel deck and its supports 
are shown in Fig. 7, but will probably be more 
clearly seen in Fig. 8, which shows the condi- 
ditions at a later stage. .The 145-ft. jib of the 
travelling derrick was then shortened to 95 ft., and 
the derrick was moved outward on to the temporary 
deck. This is the condition shown in Fig. 8. The 
derrick was then used for erecting the grillage and 
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skewback, and the first three rib-sections of the arch. | made. In the early stages of the work, the tension | 
The parts for erection were brought out to the was determined by a dynamometer clamped to the LITERATURE. 


derrick over the approach road by a truck and| strand near the top of the cable bent. In later 
trailer equipment. When the first three rib-sections | stages when the arch rib was flexible, the tension | 7), Physics of Blown Sand and Desert Dunes. By kt. \ 
were in place, the limit of cantilever erection had | was indicated by the rib elevation. BAGNOLD. London: Methuen and Company, Limited 
been reached, the stress on the top anchor bolts | The last arch rib section was placed on May 19,| [Price 24s. net.) 
at this stage reaching 20,000 Ib. per square inch. 1941, and the closure operation could then be put in | pa. transport of fluid particles immersed in 
This stress was relieved by erecting the first set of| hand. Two 500-ton jocks y sr 4 installed above the | moving fluid is a subject in which application 
cables. top flange and two similar jacks below the bottom | whether in the form of age-old natural phenomena 
From this stage, erection of the rib-sections was | flange. An alignment guide was also hung below | ¢ in a score of modern industries, has far outst: pped 
taken over by a derrick travelling on the arch ;| the bottom flange. When this equipment was in theory. In consequence, the most promising dir 
this had a 76-ft. jib. The derrick was operated | place, the two portions of the arch were jacked 18 in. | tions for further experiment on the industrial scale 
by wire ropes from a steam winch mounted on a/ apart, to take some of the load off the ties, and | uct be more than dimly foreseen, while lar: 
platform behind the skewback, in the first archway | temporary packing was inserted to block them in scale problems arising from soil erosion and silt 
of the approach. The winch house can be seen in| this position. The jacks were then released. The deposition have been approachable only by cruc 
Fig. 8. The cranes travelling on the arch, at a|tie-back cables at points d and ¢ were then dis- methods, often so remotely based on accepted 
stage when further rib-sections had been erected,| connected as quickly as possible, a pre-deter- knowledge as to produce a sharp cleavage of opinion 
can be seen in Fig 11, on page 130. The parts| mined order being followed to avoid the over- among their various proponents. The results 0! 
to be handled were brought to the 95-ft. jib der- | stressing of individual cables. The crown opening | this jack, often partly of forethought, as in the cas: 
rick on the bridge approach and lowered by it| was then measured. This was done between mid-/ o¢ the American “ dust bowl,” but always of know 
on to a truck travelling on the bridge arch. They | night and 6 a.m. in order to eliminate temperature ledge, are not only most serious but offer litt) 
were bolted to the truck for security, the truck | changes as far as possible. By means of the jacking prospect of ever being undone. Thus a book lik: 
then being pulled up a track laid on the arch until | equipment, the arches were adjusted to several | +);, hy Major (now Lieut.-Col.) Bagnold, which treat. 
it was in such a position that the part could be | positions and the corresponding stresses measured comprehensively of the mechanism whereby desert 
taken over by the erecting crane. This crane could | by means of gauges on the jack pumps and weighing | .. nd is wind-borne, constitutes a remarkable achiev: 
be slewed through 180 deg. to enable it to pick up| capsules inserted between the jacks and the tem-| »ont and a substantial contribution to science. 
the arch ribs from the truck. The crane then| porary brackets supporting them. As a result of| p,, many years, Colonel Bagnold has mac 
placed the rib sections in position. As this work | these measurements, it was decided to adopt a crown | . ioge study of the physical geography and th: 
proceeded, the ties from the cable bent were moved | opening of 11 in.; this dimension had been pre-| ,..ociated climatology of desert and, more partici: 
outwards to support the long cantilevers formed by | viously suggested by theoretical calculations. The larly of the Libyan and Egyptian deserts, his detaile«( 
the two ends of the arch, as illustrated in Fig. 11. | key sections were not completed until the width knowledge of which is probably unique. The di- 
Although this method of erection can be described | of the opening had been determined. The measure- | tinctive type of dunes, sand formations and weathe: 
in a few words, in practice it was a difficult opera-| ment of the gap was carried out on May 27, 1941, | .onditions to be found there are obviously inte: 
tion, requiring careful pre-arrangement. The | and the key sections were delivered to the bridge | related, yet they occur on too grand a scale to permit 
cable ties were similar to those used for the back-|0n June 11. They were then inserted, riveted in| of conclusive experiment in the field. Realising tha: 
stays, 14 in. in diameter. As already mentioned, | position and the jacks and temporary brackets | the fundamental process at work—that of wind 
they were connected to the top of the cable bent |removed. An illustration showing the arch at action on sand particles—is essentially a problem ot 
by pinned links. The same arrangement was used | this final stage is reproduced in Fig. 12, 0M) serodynamics, calling for controlled experimenta! 
at the outer end for connecting to the arch ribs, | page 130. | conditions and precise measurement, Colonel Bagnold 
but in this case the links were adjustable. They| Compared with the building of the arch, the| designed a special form of wind tunnel with which 
could be increased in length by 30 in. or shortened | erection of the deck columns, stringers and floor-| he worked at the Imperial College of Science and 
by 2¢ in. from the normal setting. The links were | beams was straightforward. It was carried out Technology in London. The bulk of his book is 
connected to the ribs by two 4-in. pins passing|by means of the derrick travelling on the arch | based on the knowledge so obtained, and on subse 
through Tee sections, which were secured to the|Tribs and the derrick at bridge level which had | quent verification in the Libyan Desert of many of 
top of the arch ribs by 1}-in. bolts made of high- | previously erected the cable bent and by means of | his wind-tunnel results. The tunnel, 1 ft. squan 
tension steel. There were 20 link connections at the | which the rib sections were passed down to the | in cross-section, comprised a succession of 3-ft 
top of the cable bent ; the whole of these were not | derrick on the arch. This latter crane erected both | lengths flexibly connected end-to-end, each sus 
used in the early stages, but all were brought into| the columns and the deck from the centre of the | pended from a spring balance for the measurement 
operation later. Two or three rib sections were | bridge back to point c. The other part of the deck | of the mass movements of an initially level layer of 
erected with each arrangement of ties. Eight | was erected by the derrick at bridge level, which | sang spread over the tunnel floor, and provided with 
strands were first connected to the outer end of | was equipped with a 105-ft. jib for this work. It| pias walls to permit photography of sand formation~ 
the three rib-sections which had been erected by | travelled forwards over the deck as it was laid ; the | and also of the trajectories of individual grains. 
cantilevering out from the skewback; that is at| laying of concrete for the roadway was started on| ‘The major facts disclosed by this research are. 
point a in Fig. 2. When two further rib sections | August 1. ¥ first, the existence of a lower critical wind speed at 
were in place, a similar number were connected at| As already mentioned, the bridge was designed | which air-borne grains will cause a continuous move 
point 6. This could be done without disturbing! by Dr. Shortridge Hardesty of Messrs. Waddell | ment along a level surface of sand, and a second, 
those at a, as 20 links were available on the cable | and Hardesty, New York. The Edward P. Lupfer | somewhat higher, critical speed at which, without 
bent. With the ties at 6 in place, those at a were | Corporation of Buffalo also acted as consultants in | initia] disturbance, individual grains are rolled along 
disconnected and lengthened for later connection | conjunction with Messrs. Waddell and Hardesty. | the surface, giving rise eventually to a mass move- 
at point c. When the arch had reached this latter | The Lupfer Corporation were particularly concerned | ment by a process of repeated bounding, which th: 
point, the eight lengthened strands, with the addi-| with field operations ; their resident engineer was | author terms “ saltation.” He is thus able to dis 
tion of four not previously used, were connected in. | Mr. R. W. Cady. The consulting architect Was | tinguish three possible types of grain motion, of 
With 12 ties at point ¢ and eight at 6, the arch was| Aymar Embury II, New York. The Bethlehem | which suspension applies more strictly to dust 
then built out to point d. Four strands, one at a| Steel Company, Bethlehem, Pa., were the con- particles, whereas surface creep and saltation both 
time, were then taken from point c, lengthened, and | tractors for the main arch span, the Canadian | apply to particles too heavy to be more than tem. 
re-attached at point d. The eight strands at point | Bridge Company, Walkerville, Ontario, being sub- porarily suspended, and which rise into the air as a 
were then also disconnected, lengthened, and con-| contractors for the fabrication of the spandrel | consequence of oblique impacts from other wind- 

















nected at d. This gave the final arrangement under | columns and floor system, and the Hamilton Bridge | porne grains. Secondary effects, such as the influ 
which the arch was closed, there being 12 ties at d| Company, Hamilton, Ontario, for the spandrel | ence of sand burden on the distribution of natura! 
and eight ties at c. The stage in construction which | girders. wind speed near ground level, and the shielding due 
is illustrated in Fig. 11, shows the final cable dis- (T'o be continued.) to pebbles distributed among the sand, are carefull, 
position. On the left, the arrangement is complete considered by the author in relation to his experi- 
with 12 ties at point d and eight at c ; on the right, SS mental observations. The theories which he is con- 
the transference of the four ties from point c to sequently able to advance, although incomplete, art 
point d isin progress. An Historic RatiLway BELL.—Over 100 years ago | rational and shed new light on many aspects of 


The maximum load on the cable ties occurred | ¥%°? ‘rains were let down from Chalk Farm to Basten by | particle transport under conditions remote from th: 
at this final stage, each tie carrying a load of about eh me ree rs pe eset diy pcs bedi pg yom a | desert. 
100,000 Ib. The transference of the cables from ok Caaaaad antes cedhnh ond Sesttiah) Geode Station, | On this basis of his laboratory results, Colone! 
one point to the next, and their lengthening, was | pnt when an electrical system was installed it became | Bagnold proceeds to instructive discussions, firstly of 
an operation occupying a good deal of time. As| superfinous. The bell has now provided 5 ewt. of | Small-scale effects, such as the distribution of grain 
far as possible, the links on the bent were arranged | valuable metal for salvage. |size and the formation of ripples and ridges in 
so that the transfer could be made without diffi- | natural sand accumulations ; and secondly, of larg: 
culty, but the ties which were moved from point a| WORTHINGTON-Simpson, LimiTrep.—Messrs. Worthing- | scale phenomena, of which drifts, dunes and the so 
to point ¢ had to be taken through those sup- | %®-Simpson, Limited, Newark, inform us that, following | called “ whalebacks ” or sand levees of the Egyptia: 
porting point 6. When a tie had been placed | ner — we renal “y J yechom ama Recon. <. wetting - | Sand Sea are typical. The critical importance ot 

ee ‘ > . ublicity Department, correspondence in connection with f . . - " “ . 

in position it was finally adjusted to the correct | outstanding publicity matters, for the time being, should | two factors—grain-size distribution and wind dire: 
length to take up its share of the load by means of | phe addressed to the Publicity Department, Newark-on- | tion—in producing age-old topographical feature~ 
an arrangement of sheaves connected to the ad-/ Trent. Mr. Catharine, who died on January 23, had been | is demonstrated on theoretical grounds and then, in 
justable links to which reference has already been in the service of the company for more than of 45 years | essentials, confirmed by wind-tunnel experiments. 
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the elegance of which may be exemplified by citing | CAUSES OF POROSITY IN | sound castings. In this case the oxygen content of 
the author’s use of differently-coloured sands to} TIN-BRONZE CASTINGS.* | ee ree <7 ca 


reveal selective size-grading by wind action. Thus, 
the structure of desert phenomena ranging from dry| By T. F. Pearson, M.Sc., and W. A. Baker, B.Sc 


quicksands to gigantic dunes is show ~anng ee yelated |tion and the resultant unsoundness were therefore 
to the mode of their formation, while incidental decreased. 
effects like water-retention, vegetation, and their) 3. Melts in Dry Carbon Monoxide.—Three chill| The tensile properties of the chill castings prepared in 
interaction with the purely mechanical processes due | castings were prepared in a pure carbon-monoxide | moist atmospheres were very erratic, but on the average 
to local geology and climate, are convincingly | atmosphere, casting at 1,140 deg. C. The bars were | were not much worse than those of bars cast in nitrogen. 
A discussion of the so-called “ singing | Vety sound, the average properties being 0-5 per cent. | Some of the curves for tensile properties showed 
voids in the bottom 5-in. portion, tensile strength | minima corresponding with the maxima in the voids 
we 25-1 tons per square inch, and elongation 24 per cent. | curve, both for chill and sand castings, but, in general, 
ee A ; : : indi the maxima in the porosity curves were not reflected 

"hile Cc 2] " kept the pursuit of a | °" 4V/A. Thus the chill castings did not indicate any |: een ~ . a, ‘ ‘ . 

7 - — art aan oaluedite pon ot Po solubility of carbon monoxide, but the sand castings | '™ the curves for tensile properties. The tensile pro- 
phy pa, t hi y 4 ain eaeniiaeal pal | show that the gas is slightly soluble. The degree of | Perties of the sand castings were definitely impaired by 
the forefront of his endeavour, his occasional refer- | |) .oundness resulting from exposure of the melt to | steam unsoundness, particularly those cast from melts 
ences to such matters as the development of | , 199 per cent. atmosphere of the gas was considerably | exposed to moisture for the longer period (45 minutes 
vehicular transport across deserts, the control of | jess than that produced by exposure to an atmosphere | #8 compared with 15 minutes). Oxidation or de- 
soil erosion, or the contrast between sand movement | containing only 11 per cent. of hydrogen. The tensile oxidation before pouring restored the mechanical pro- 
by water and by air, reveal his recognition of the | properties of the sand castings were not seriously | Perties einaet Oo She enue wabns a0 Chase of a —_ 
4 Meet igmediemes of bie werk. The | impaired by this moderate gas unsoundness ; in fact, the | nitrogen, although the bars deoxidised with alu- 
reat po po | . 

6 : : t cast : : ».| minium had rather poor elongations. 
impressionable reader, however, be he geologist, weet: “ et a ~ cag This effet can probably | 6. Melts in Nitrogen-Sulphur Dioxide Mixtures 

: . tel Bs at on | 8 g bars cast i i y| - 2 - j <a: . 
geographe s meteorologist, — oi phy _ eae | be ascribed to the more uniform distribution of voids, | Melting and chill casting at 1140 deg. C. in atmospheres 
not fail to perceive many more implic ations of the which, as stated previously, tended to result from gas | containing up to 1-8 per cent. sulphur dioxide had no 
work than Colonel Bagnold has thought fit, or found | evolution. | harmful effect on soundness and tensile properties, but 
space, to enumerate. Apart from its usefulness,/ 4, Melts in Dry Carbon Dioxide.—Charges melted | &tmospheres containing 5 per cent. to 10 per cent. of 
this is an interesting book which will be read not | and chill-cast at 1,140 deg. C. and charges sand-cast -- a the voids ad the 2 ems 
only with enjoyment of its admirable text and illus- | at 1,060 deg. C. in nitrogen-carbon dioxide mixtures | of the bars to 3 we ew a the tensile _— 
trations, but also with the satisfaction of learning|#"d in 100 per cent. atmospheres of pure carbon | porting, tn ene cane Someinng Cia antter te 0-7 Cone pee 
ra _ - “ f thoritativ | dioxide gave castings similar to those cast in nitrogen. | °4¥4re inch tensile strength and 4 per cent. elongation 
mud at is new from an authoritative source. | Thus the average properties of the chill castings were | on 4/A. 
ra |0-8 per cent. voids in the bottom 5-in. portion, 20-8| Sand castings from melts treated and poured at 

Vachine Shop Practice. By W.C. DurNey. London : | tons per square inch tensile strength, and 11 per cent. | 1050 deg. C., in atmospheres containing up to 4 per 

Sir Isaac Pitman and Sons, Limited. [Price 7s. 6d.) | elongation on 44/A, while the sand castings averaged bens of ie aa were gr 9 but possessed 
Many of the more recent technical books written | 1-2 per cent. voids in the bottom 5-in. portion, 20-0 tons | V€Ty poor mechanical properties. No satisfactory 
or th : hone) tesens Sonaiilie i by a dearth | Pet square inch tensile strength, and 17 per cent. explanation is readily apparent for this observation. 
for the beginner have been handicapped by a dearth | ; — | Castings poured at 1150 deg. C. exhibited marked gas 
of illustrations and practical examples, both of | elongation on 4/ A. , | unsoundness but nevertheless had very good mechanical 
which are of the greatest importance in a work of| _ It is generally held = a On i a disso- | properties. It was stated previously that spherical 
thiskind. The book under review, which is intended an oe mo rer ma — piraotig a i cavities appeared in the eutectoid particles and sulphide 
for Ministry of Labour trainees, apprentices, earl | cotatieis th ‘chaltein Gaeaae eal may recombine and be | inclusions were also associated with this phase, the last 
students preparing for the City and Guilds of London | gyolved as water vapour on solidification. It is very | —_— portion of y msne . It wore ae that 
Intermediate Examination, does not suffer from this probable that carbon monoxide behaves in the same | diori ‘en | Pre Sd om on Gena moo 
disadvantage ; nearly two-thirds of the book con-| way and if this is accepted, the inertness of carbon | a & ft ’ — 

N poet 4 and oxygen concentrated in the portions last liquid, 
sists of examples, which are supplemented by no less | dioxide can be ascribed to the preponderance of oxygen | and the good tensile properties of the castings may have 
than 372 excellent line drawings, illustrating nearly | in the gas and the resulting tendency to oxidise the | }.., largely due to some replacement of harmful 
every machine, tool and operation referred to. | melt es hy genie aay me rey | fissures by the less harmful spherical cavities. The 

A typical modern centre lathe is first described. | was made to verity this suggestion by analyses for | buttons or skulls left in the crucibles after pouring in- 
Chance.wheel calculations, and the various types of | °*700" coutent, etc., since the observed effect of | creased in size with increasing sulphur content of the 

ae aes  o YI | dissolved carbon monoxide was small and therefore : ten 
tool holders are fully explained, and the proper | unimportant in comparison with the effect of hydvagen melt and from this fact and from the longer time taken 
method of changing a chuck is described and illus-| and - “ - : to pour through the standard }-in. hole, it was apparent 

pare. - os a | one Waner vapeur. : 3 , | that the presence of sulphur considerably increased the 
trated—a most useful point. The milling machine! 5. Melts in Nitrogen-Water Vapour Miztures.—The viscosity of the melt. The resultant lower rate of 
is next dealt with, introducing the dividing head | soundness of chill and sand castings presented similar . 


: _ “ lc , 5 pouring may have promoted more directional freezing 
and an example of spiral milling calculat 10ons. The features and there is an unmistakable tendency for in the bar and may thus have contributed to the good 


universal grinding machine follows, with paragraphs the gas peat ane ag eo ats 7 | tensile properties of the castings. The actual sulphur 
on feeds, speeds and wheels ; but although a scale | ee ome paces ae sa ah 93 ae Peep “ti - | contents of the castings ranged from 0-013 per cent. 
of hardness letters for bonds is given, there is no ata alan ok pers ate Sg persicwsr | for a bar prepared in an atmosphere containing 0-31 per 


‘ é experimental conditions employed. Considering now t inher dioxta 0-04 Iph 
reference to the fact, so confusing to the novice, asin . ane es : _| cent. sulphur dioxide to per cent. sulphur when 
; . : | the mechanism by which the unsoundness was pro- | the atmosphere contained 3-3 per cent. sulphur dioxide. 


that erent scales exist horter = riptions duced, it is apparent that, “s the ee were due | 89-5:10:0-5 Copper-Tin- Phosphorus Bronze. 

follow of slotting, shaping, planing and keyseating | only to solution and subsequent liberation of the); yon. in a Nitrogen-Hydrogen Mixture.—Phosphor- 
machines, vertical and horizontal boring machines, | hydrogen formed by dissociation of the moisture, the | } onze of the composition stated shove wes melted 
and the radial drilling machine. A chapter on/|¢Xtent of unsoundness would have increased steadily | 144 sand-cast in an atmosphere containing 11 per cent. 
cutting tools includes tables of cutting rakes and = ee a ae. Ss ree. |hydrogen. The melts were treated and poured at 
speeds for carbide and high-speed steel tools, the |*™¢ ™mima Im the unsoundness curves actually ‘oun’ | temperatures ranging from 1050 deg. to 1250 deg. C. 


: | clearly indicate that another factor operates, and, in | : : 
heat treatment of carbon and high-speed steel, the | ¢.0¢. the curves can only be explained by assuming | and the resulting castings were much more unsound 


: . . . . 90: -ti , 
brazing of tool tips, the use of drills and cutting that both oxygen and hydrogen are dissolved by the | aeart nue are oar Pre 
fluids, the setting up of a lathe for machining from! melt and that an equilibrium exists between their | was, ta tet consistently 3-5 per pelo Noida? higher 


bar stock, ete. | concentrations in the melt. | 


a ’ : oe . ; : - |than in the plain bronzes ured at corresponding 
he exercises which comprise the rest of the| Confirmation of this conclusion is given by the | temperatures.” The shen tonee has . aan 


hook are well chosen to introduce to the student | results of the effects of oxidation and deoxidation on | longer freezing range than the tin-bronze and the more 


the use of various tools, and machining methods} ™e!ts previously exposed to moist nitrogen for 45 | marked gas unsoundness in the former was probably 


of gradually increasing complexity. Thus the | minutes. It was found that additions of phosphorus | largely due to this factor, the longer freezing range 
production of a mild-steel fitted bolt introduces 


-_ oo __ yay cm ey oy = | tending to hinder escape of gas from the casting. It 
r a 0 e SS a . . *3: . 
the milling of a hexagon; the making of a lathe aoe a pone at which has a greater affinity | * wns op Rew bes oe of vee in the — 
centre teaches taper turning, hardening ha grind- for oxygen than phosphorus, was hay more errs itn The saishaainal guapunteset tease phosphor. 
me? and a lathe adaptor, the -_ of the cloc Le ad this respect. , Thus i appears that errs of the | bronzes were very poor : of the order of 10 tons to 13-5 
Height and vernier gauges are introduced with the | bulk of the oxygen present, or its conversion to an | ton. per square inch tensile strength and 3 per cent. 
making of a profile gauge, the test lamp with the | mert oxide, reduced the quantity of steam formed | | | 8 per cent. elongation on 44/A. Simil ‘Stomnes 
use of a test piece for an Acme thread gauge, the | during solidification and reduced the extent of gas | melted and “ad cook san Siieie’ ditto voy > - ‘with 
sine bar for the machining of a lathe slide and tool. | PoTsity- It should be noted that the concentration il eae Po > Bage ch edhe Mine 
; 8 aft | of hydrogen in the melt is unlikely to be affected by | tensile strength and elongation of the order of 20 tons 
makers’ buttons for _the production of a small! wich additions, and the fact that this hydrogen did | Pet Square inch and 18 per cent., respectively. 
drill jig. These exercises are well devised to teach} not give rise to such severe unsoundness as it wanld| 2: Melts in Moist Nitrogen.—The unsoundness- 
the use of the various machines, as well as filing,| have done in the presence of oxygen indicates that | ™oisture concentration curve for sand castings of 
scraping and the laying out of the work. The final | steam evolved during solidification is much more likely aE yey ny in moist Ba wee pare was oma 
exercise is the turning of a brass bush on a capstan | to be trapped in the casting than is hydrogen and/or | rm be enn t 2 me oy obtain sias en es. t 
lathe ; but as the capstan lathe is neither described |that the solid solubility of hydrogen is considerably | “2-ronze was cast under the same conditions. Despite 


: 4 ‘ : : -al of oxygen from the melt. Melts | the scatter of the results, however, there was a sugges- 
no s s exercise might well have been | increased by removal of oxyge . 2 : os . - 
r bc gene oe te. b a 7m that the student | oxidised by exposure to dry air for 3 minutes after ex- tion of a maximum and ee the unsoundness- 
“a , - it rt ee ch a ag Bagman thee 7 h posure to moist nitrogen, similarly gave comparatively sas Soeane “Thie soccer Oe Pages on the 
who has worke roug e exercises wi ave / plain tin-bronze. is sugges a e phosphorus 
. . 

acquired sufficient workshop sense to appreciate the | + Communication from the British Non-Ferrous |——— i. 
mode of operation with a little instruction on the | Metals Research Association, presented to the Instituts| * Based on a value of 8-87 gm. per c.c. for the 
actual machine. | of Metals on September 17, 1941. Abridged. | maximum density of the alloy. 


| atmosphere the dissolved hydrogen was displaced from 
| the metal and the amount of steam formed on solidifica- 


(Concluded from page 96.) 


explained. 
sands’ brings a readable and stimulating book to 
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is not completely effective as a deoxidant, some oxygen 
remaining in solution in equilibrium with the phos- 
phorus and hydrogen and giving rise to “steam 
unsoundness ”’ during solidification. This conclusion 
conforms with the results previously described, where 
it was shown that the addition of a small amount of 
phosphorus before pouring was less effective than alu- 
minium in preventing “steam unsoundness.”” The 
tensile properties of the castings were quite good, 
excepting those of the grossly unsound castings pre- 
pared in very wet atmospheres. 

Conclusions.—Examination of small tin-bronze and 
phosphor-bronze castings prepared und@r accurately 
controlled conditions indicates that the alloys are very 
prone to shrinkage unsoundness as a result of their 
long freezing ranges, and the unsoundness tends to 
take a very harmful form, namely, interdendritic 
fissures. This form of porosity can be eliminated 
largely by strongly directional solidification, such as, by 
very slow top-pouring in chill moulds. In sand cast- 
ings, where the rate of heat abstraction is much lower, 
feeding is seriously hindered by the growth of dendrites 
in the solidifying zone and considerable shrinkage un- 
soundness is almost inevitable. 

Gas unsoundness in cast bronzes may result from 
the evolution of carbon monoxide, hydrogen, water 
vapour, or sulphur dioxide during solidification of the 
alloys. Carbon monoxide is only slightly soluble and 
its presence in molten bronze does not seriously impair 
the mechanical properties of the castings. Small 
amounts of dissolved hydrogen considerably improve 
the mechanical properties of chill-cast bronzes, an 
effect which is ascribed to the distribution of the 
porosity by moderate gas evolution. Such small 
amounts of hydrogen, however, seriously increase the 
unsoundness in sand castings and have a very dele- 
terious effect on their mechanical properties. Larger 
amounts of dissolved hydrogen produce gross unsound 
ness in both chill and sand castings. 

Hydrogen and oxygen exist together in molten 
bronzes and recombine during solidification, with a 
resultant evolution of steam. This “ steam unsound- 
ness * can be eliminated largely by oxidation to displace 
hydrogen, or alternatively by deoxidation to remove 
oxygen or convert this reactant to an inert oxide. In 
bronzes containing elements with high affinity for 
oxygen, such as phosphor-bronzes, the oxygen solubility 
is likely to be very low, and hence gas unsoundness 
resulting from exposure of the melt to moisture is pro- 
bably mainly due to the evolution of hydrogen rather 
than of steam. Moderate unsoundness was observed 
when melts were exposed to sulphur dioxide and it is 
likely that this also resulted from a reversible reaction 
between dissolved oxygen and sulphur. The com- 
paratively good mechanical properties of these un- 
sound castings may be due to the presence of spherical 
or other cavities less harmful than the fissure type 
normally observed in bronze castings. 

A notable feature of the experimental results was 
that while consistent values were generally found for 
the extent of porosity in castings made under par- 
ticular conditions, the tensile properties of the castings 
were erratic. The variable tensile properties are 
ascribed to local concentrations of porosity, par- 
ticularly of the interdendritic fissure type and it is 
evident that misleading conclusions might easily be 
drawn from comparisons of tensile properties alone. 
The generally accepted melting practice, that is, 
melting under oxidising conditions followed by de- 
oxidation before pouring, is based on a sound principle, 
namely, the elimination of reducing gases by oxidation. 
It is not likely, however, to be completely effective 
when the molten alloys contain elements having a high 
iffinity for oxygen. 








CONTROL OF INDUSTRIAL Sprritrs.—The Secretary for 
Petroleum has issued a general licence (8.R. & O. 1941, 
No. 2127, price 1d.), regulating the purchase of “* indus- 
trial’ spirits. These include benzo! (other than motor 
benzol), special boiling-point spirits, white spirit and 
rubber solvent. A Direction (S.R. & O. 1941, Nq 2128, 
price id.), prohibits the use in internal-combustion 
engines of any industrial spirits covered by the licence 
and obtained without the surrender of ration coupons. 


LICENSING OF WOODWORKING MACHINE TooLs.—The 
Ministry of Supply has issued an Order which prohibits 
anyone from acquiring woodworking machine tools 
without first obtaining a licence from the Machine-Tool 
Control. Similarly, this class of machinery must not 
be disposed of except to the holder of a licence. The 
Order came into force on January 29, and a licence 
must be obtained for the removal of a machine from 
any premises, except where such machine is threatened 
with damage or destruction, in which event the Machine- 
Tool Control must be notified of the circumstances 
within three days of the removal. The Order, the Control 
of Machine Tools (No. 10) Order, 1942, may be obtained 
price id.) from H.M. Stationery Office, York House, 
Kingsway, London, W.C.2. 
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ELECTRICAL BRAZING MACHINE 
FOR CARBIDE-TIPPED TOOLS. 


THe apparatus shown in Figs. 1 and 2, on this page, 


is a recently-developed machine for the electrical braz- 
ing of carbide tips on to the shanks of cutting tools. 
Known as the “*Coborn” electric tool-tipper, it is 
manufactured by Messrs. George Cohen Sons and 
Company, Limited, Stanningley, near Leeds. Apart 
from the speed and uniformity in operation of the 
machine compared with hand work, it should prove 
particularly useful under present conditions as it can 
be operated effectively by unskilled labour. It is 
stated that, in one works in which the machine is 
employed, a monthly average of 3,000 tips brazed to 
tool shanks is obtained by operators of both sexes hav- 
ing had only a short period of training. The degree of 
effectiveness of the machine is indicated by the fact that 
less than 2 per cent. of the finished tools fail by cracking 
of the tips, and even this small proportion of failures 
can generally be traced to other causes, such as bad 
grinding. The machine is made in two types, viz., 
Type T.A., which has air-cooled heads and will deal with 
tools of from } in. in diameter to 1 sq. in. in cross section, 
and Type T.W., having water-cooled heads suitable for 
tools having cross-sections up to 4 sq. in. It is the 
water-cooled type that is shown in Figs. 1 and 2. 

The machine is designed to operate on a single-phase 
supply at from 400 volts to 500 volts and from 40 cycles 
to 60 cycles; the smaller machine can be operated on 
a 230-volt to 290-volt supply. The maximum input 
is 40/50 kVA. The time taken to braze a tip on a 
tool with a }-in. round bar shank, or up to 1 sq. in. 
in section, is less than 55 seconds. The brazing of 
atipona tool having a cross section up to 4 sq. in., 
takes a maximum time of 5 minutes. The electrical 
apparatus is housed in the base of the machine, as 
will be evident from Fig. 1, which view, however, 
shows the protective cover removed. The welding 
apparatus is mounted on the top of the base and is 
seen in greater detail in Fig. 2. The pipes seen in 
both figures are those for the cool'ng-water supply. 
The controls consist of a tapping switch and a change- 
over switch, both actuated by small handwheels, the 
heating cycle being started and stopped by a pedal. 
These controls are conveniently arranged on the front 
of the base but are not vis’ble in Fig. 1 since this is a 
view of the back of the machine. 


Referring to Fig. 2, a tool with the tip in place is 


seen in the left-hand head wh'ch consists of a heavy 
vice for clamping the tool shank. In contact with 
the tip is seen one of the faces of the turret of the right 
hand head. There are four of these faces, each having 


a different angle to suit variations in the angle of the 
tools, close contact between the face and the tool tip 
being, of course, essential. The faces can be shaped 
for left-hand or right-hand tools. The turret is 
rotated as desired and clamped in position; it is 
' mounted on a screw-operated slide table. The vice 
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and slide table are of gunmetal, the former being 
connected directly to the copper secondary conductor 
The turret is wholly of copper and the slide table is 
connected to the copper secondary conductor by means 
of a flexible rolling copper joint. Both heads are 
mounted on a cast-iron stool, split to allow access to the 
secondary conductors. A tray below the end of the 
tool receives any surplus flux from the brazing opera 
tion. The actual process of brazing the tip on to th 
shank need not be described, but it may be pointed 
out that the change-over switch is first actuated to 
give either high voltage or low voltage. The tapping 
switch is then turned to one of the six positions appro 
priate to the size of tool to be tipped, the movement 
of this switch controlling the input to the transformer 
The water flow is next started, adjustment to the 
supply being made to give 1 gallon to 1-5 gallons per 
minute. The heating current is then supplied to the 
tool shank by pressure on the pedal. The tipped too! 
is cooled by placing it immediately in a tray of powdered 
carbon situated close to the machine. Operators should 
wear goggles and such protective clothing as is normally 
used for welding processes. 

The general lay-out of the electrical equipment can bx 
followed from Fig. 1. On the right is an Ellison single- 
pole overload relay wound with a single solenoid coil 
connected directly to the primary circuit of the trans- 
former. It has a triple-action time lag and is arranged 
for hand re-setting. On the left is a double-pok 
solenoid-operated contactor controlled by the peda! 
and designed for continuous opening and closing over 
long periods. The transformer occupies the centr 
It is of the single-limb core type, air-cooled, with ampk 
cooling passages round each group of primary windings 
The core is arranged with the winding horizontal on 
the top limb so that the solid single-turn secondary lies 
in the maximum magnetic flux. The secondary con 
ductor is mounted separately from the transformer 
which is carried in a six-point floating cradle so as t 
be electrically self-aligning with the primary conductor 
which is rigidly mounted. The current supply is take 
through the adaptor seen below the contactor. The 
whole of the internal gear, including the transformer, is 
assembled as one unit and inserted in the base. N: 
foundation other than a firm level surface is necessary 








RULES FOR PATENTS AND TRADE MARKs.—The Board 
of Trade has issued Rules under Regulation 5 of the 
Defence (Patents, Trade Marks, etc.), Regulations, 1941 
Copies of the Rules (S.R. & O. 1942, No. 73) may lx 
obtained from the Sales Branch of the Patent Office, 25 
Southampton Buildings, Chancery-lane, London, W.C.2 


(price ld., or 1}$d. postage included). 


COMPULSORY DISCLOSURE OF Scrap MeTAL.—Under a 
new Defence Regulation, the Minister of Works has beer 
given powers to make an Order, calling upon owners and 
occupiers of specified categories of premises to disclos« 
any metal suitable for scrap which is on those premises, 
at a specified date. An Order is now being drafted which 
will provide for compulsory returns to be made of all 
disused machinery, plant and other types of unwanted 
metal. Although the terms of the Order will necessarily 
be widely drawn there is no intention to take for scrap 
valuable machinery and plant which maust be kept 
for use after the war. In particular, machinery and 
plant belonging to firms which have been closed down 
under concentration schemes approved by the Board of 
Trade will not be requisitioned ; neither will a return 
from these firms be required. 
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132-KV MOBILE TRANSFORMER. 


l'He manufacture of a 30,000-kV A three-phase trans- 
former for operation at 132 kV which can be trans- 
ported by road or rail to any part of Great Britain in 
its complete state with all bushings, cooling plant, etc., 

n position and ready for immediate operation, requires 
particular care in design and construction The 
photograph reproduced on this page shows such a 
transformer recently completed by the Hackbridge 
Electric Construction Company, Limited, Walton-on- 
Thames, for the Central Electricity Board, and typical 
of a number of similar units constructed by this firm. 
In the illustration, the transformer is mounted on a 
(0-ton road vehicle to which the transformer dimen- 
sions had to conform in addition to being within all 
sritish gauge limits when mounted on selected railway 
ehicles. ; 

The transformer ratio is 132 kV/66 kV with star-star 

onnections, and there is a delta tertiary winding for 
harmonic suppression. The 132-kV bushings are 
mounted on an inclined pocket at the distant end of the 
tank and the 66-kV bushings at the near end, in the 
illustration, which also shows the bushings shrouded 
by perforated metal protective transport covers. 
Owing to the low position of the 132-kV bushings, 
which was necessary to bring them within the loading 
restrictions, special provision was made to enable them 
to be removed without withdrawing more than a very 
small quantity of oil from the transformer. Cooling is 
effected by Serck radiator-pattern coolers, which can 
be seen on the right in the illustration. There are 
pumps for forced circulation of the oil through the 
coolers, and also forced-draught fans, the driving motors 
for both of which can be seen above the cooler radiator 
nits. The motors are supplied from an auxiliary 
winding of the main transformer, and this winding also 
provides an auxiliary low-voltage supply for sub- 
station ancillary services and is made available by 
means of a weatherproof distribution fuse-box mounted 
on the side of the tank. 

Rail loading-gauge restrictions have necessitated the 
unusual flat shaped conservator, which is fitted with 
internal baffles to reduce the surging of oil during trans- 
port, the transformer being transported with its full 
supply of oil. The provision for voltage adjustment 
comprises an accessible handwheel-operated off-circuit 
switch mounted in a longitudinal pocket on the side 
of the transformer and visible in the illustration 
between the transport lugs. Provision is also made for 
the rapid fixing to the transformer 
auxiliary steelwork booms to take post insulators and 
ther details. The utility of such a mobile unit, which 


can be rapidly put into service in the event of a break- | 


down of permanent plant, will be obvious, and the fact 
that this and other similar units are available for use 
is evidence of a wise provision on the part of the Central 
Electricity Board against any serious interruption in 
the bulk supply of power. 


of pre-drilled | 


HEAT-OUTPUT 
HOT-WATER SYSTEMS.* 


By F. M. H. Tayvor, Ph.D. 


Various means have been used in the past for 
measuring the heat loss from a hot-water circulating | 
Before the war 
a German-made instrument was available in the form 
of a rotary water meter with a differential temperature 
measuring attachment arranged so as to give the total 
Several of these instruments were 
installed, but some considered that it should be limited 
to comparatively small sizes, low temperatures and low 
of a 


liquid in a small phial, which, when attached to a 


system, or from a radiating surface. 


heat transmitted. 


pressures. Another method involved the use 


radiating surface, evaporated slowly, and, by calibra- 


tion, enabled an approximate heat measurement to be 


obtained in B.Th.U. This apparatus, also manufac- 
tured abroad, is believed to be not available in this 
country. It was intended for use in blocks of flats, 
shops, offices, etc., where a phial attached to each 
radiator would enable the cost of heat supplied to be 
apportioned to each tenant. Such a system would not 
give sufficiently accurate results for general application. 

The limitations of these devices and the increasing 
use of high-pressure hot water for heating installations 
and for process work, indicate a need for an instrument 
to enable plant engineers and others to determine 
boiler-house efficiency, the B.Th.U. output, and the 
amount of water used on both the heating and process 
sides of their plants. The operating pressures of 
modern high-pressure hot-water plants are from 120 Ib. 
to 150 Ib. per square inch, and the temperatures are 
up to 350 deg. F. The flow and return mains may 
be up to 15 in. in diameter. The measurement of 
water flow under such conditions can only be carried 
out with satisfactory commercial accuracy by means 
of the differential type of flow meter. 

This type of flow meter consists of a differential 
pressure producing medium inserted in the pipe 
line, such as a thin orifice plate, a nozzle, or a short 
or long Venturi tube. The resultant differential 
pressure operates the instrument proper, which is 


MEASUREMENT IN 





tube instead of an orifice plate will reduce the pressure 
loss considerably, while careful design and the choice of 
the proper type of flow-measuring instrument will result 
in negligible pressure loss when compared with the loss 
through the system as a whole. 

For the measurement of temperature difference, 
various types of temperature-measuring equipment 
were considered, and electrical temperature measure- 
ment was finally used. In order to provide an instru 
ment which will read in terms of B.Th.U., it is necessary 
to measure the weight of flow in pounds and to multiply 
this figure by the temperature rise or drop in the system. 
Calibration of the two factors of temperature difference 
and water flow to give an integrated B.Th.U. quantity, 
is effected by equipping the flow meter with inte- 
grating mechanism and so arranging that, after the 
measurement of a predetermined weight of water, an 
electrical impulse is given to operate a second integrator, 
calibrated in B.Th.U., which is also effected «lectricalls 
by the temperature difference in the flow and return 
mains. 

The instrument requires a very smal! current from 
an ordinary single-phase supply system. The tempera- 
ture difference is measured by a simple circuit using 
thermocouples, a number of which, connected in series, 
are fitted in special bulb assemblies inserted in sockets 
installed in the flow and return pipe lines, and the 
temperature difference is indicated by a milli-volt- 
meter measuring system. 

The water volume is determined by means of a 
differential head float-type flow meter on either the 
flow or return mains. The meter has a mechanical 
integrator in addition to the indicating or recording 
mechanism, the unit counter drum of this integrator 
operating a switch which gives an electrical impulse for 
every revolution of the unit counter. These impulses 
are applied to a separate heat integrator which is 
em bodied in the same unit as the temperature-measuring 
system. This integrator gives a product of tempera- 
ture difference and water volume. The temperature 
measuring instrument employs a chopper-bar system, 
the chopper bar having an inclined or wedge shape and 
its rise and fall is effected by a small synchronous 
motor having a cam and switch. The cam makes 
one complete revolution for every impulse transmitted, 
the number of strokes of the chopper bar being thus 
proportional to the rate of water flow. The distance 
through which the chopper bar drops at each stroke 
depends upon the position of the pointer of the 
temperature-difference measuring system in conjunc- 
tion with the wedge-shaped chopper bar, and the 
combination of the two movements of the chopper 
bar, i.e., the number of strokes and the distance 
traversed during each stroke, gives the final result on 
the mechanical heat integrator. 

The flow meter is a simple mercury manometer, the 
float of which transmits, through a rack and pinion, 
the mercury movement to the flow indicating or record- 
ing mechanism. A system of automatic valves pro- 
tects the instruments against overload and reversal of 
flow. A magnetic coupling eliminates the use of 
glands. Both integrators for flow and B.Th.U. are of 
| the five-figure cyclometer pattern. The instrument 
may be arranged, if desired, for flush mounting on a 
panel. 








LECTURE ON THE FUTURE OF COKE.—A joint meeting of 
the Midland Section of the Coke-Oven Managers’ Associa 
tion and of the Institute of Fuel will be held at the Roya! 
Victoria Station Hotel, Sheffield, on Wednesday, Febru 
ary 25, at 2.30 p.m., when a paper on “ The Future of 
Coke” will be presented by Mr. J. G. Bennett, Director 
of the British Coal Utilisation Research Association. 
PIn-HOLE FORMATION IN STEEL CAsTINGS.—In @ paper 
presented recently before the American Foundrymen’s 
Association, Messrs. C. E. Sims and C. A. Zapffe stat 
that, after an examination of the causes of pin-hole 
formation in steel castings, they conclude that hydrogen 
| is mainly responsible for this phenomenon. They do not 
believe that the pin holes are formed as a result of the 
evolution of carbon monoxide from the reaction of carbon 
| with ferrous oxide, but consider that they originate from 
the formation of steam due to a reaction between hydro- 
gen and ferrous oxide. 


a form of manometer equipped with float-operated | 


mechanism arranged so that the indications 
be accurately calibrated in terms of water flow. 
Such an instrument may be readily installed in the 
mains of a high-pressure hot-water circulating system, 
or on the branch pipes for each unit. The pressure 
loss caused by the orifice plate, or other differential 
| producing medium, need not exceed, at maximum cali- 
bration of the instrument, some 70 in. to 80 in. of water. 
Under normal flow conditions, a pressure loss of half 
| this figure would be expected. The use of a Venturi 


* Extracted from a paper presented to the Institution 
of Heating and Ventilating Engineers, and published in 
the Institution Journal for November, 1941. 
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GOVERNMENT DEPARTMENTs.—In order 
the Postmaster-General 


LETTERS TO 


to remove misunderstandings, 


| has announced that, as a general rule, postage should be 


| prepaid on all communications addressed to Government 
| departments by business firms and members of the public 
in the same manner as if the letters were addressed to 
private persons. Letters may, however, be sent without 
prepayment of postage if enclosed in covers bearing the 
| ** Official Paid ” design, which have been provided by 
the Government Department concerned for the purpose 
of a reply. Some departments also issue labels bearing 
this design when a reply is necessary. It is emphasised 
| that the superscription “‘ O.H.M.S.” does not, in itself, 
render the payment of postage unnecessary. 
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ANNUALS AND REFERENCE BOOKS. 
Who's Who, 1942.—The 94th edition of this well- 


known annual biographical reference book of notable | 


living men and women has recently been published by 
Messrs. Adam and Charles Black, 4, 5 and 6, Soho- 
square, London, W.1. In spite of obvious difficulties 
arising out of the war the high standard set by previous 
editions of the work has not been allowed to deteriorate 
in any way and the printing and binding is similar to 
that of the volumes familiar to generations of English- | 
speaking people. The contents follow well-established 
precedent ; the name of the subject of the biography 
appears in heavy type, then follow particulars of 
present position, birth and parentage, education, 
career, works published, recreations and, finally, 
addresses and memberships of clubs. A proof of each 
entry is posted to the individuals concerned every year 
for personal revision and this, of course, constitutes a 
valuable feature from the point of view of the accuracy 
of the data given. In some few cases, however, no | 
vddress is included in the biographical details; hence 
s proof cannot be sent. In addition, although the 
majority of biographies are adequate, some are brief 
and compressed into a very small space. This, of | 
course, is not the fault of the publishers but is a matter 
left entirely in the hands of the individual concerned. 
It is pointed out in an introductory note that, as it is 
necessary to begin printing the volume in August, 
occurrences of a later date, cannot usually be recorded. 
Deaths reported up till the middle of October, how- 
ever, are given in an obituary list at the commence- 
ment of the volume. A list of abbreviations of titles, 
qualifications, ete., included in the volume, is one 
of the most complete of its kind to be found in any 
work of reference. The price of the volume is 31. 10s. 
net. It contains 3,452 pages of biographies, as com- | 
pared with 3,488 pages last year. 

Minerals Year Book.—The United States Bureau of | 
Mines publishes every year a Minerals Year Book con- | 
taining a detailed review of the production and utilisation 
of metals and minerals during the preceding year. | 
Thus the latest volume to be published, which was | 
prepared during the year 1941, relates to the position | 
obtaining in 1940. The book contains 1,450 pages and | 
the subject is broadly divided into four parts, the | 
tirst of which consists of a general review and statistical 
summary of the mineral production of the United 
States. Part II is concerned with metals, part III 
with non-metals, and part IV with mine safety. While | 
the data given in the book are mainly concerned with | 
industry in the United States, a good deal of informa- | 
tion is given regarding world production, imports and | 
exports, and other industrial and commercial statistics. | 


__ ENGINEERING. 


| BRITISH STANDARD 
SPECIFICATIONS. 
The following specifications of engineering interest 


have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 


ment of the Institution, 28, Victoria-street, London, | 


S.W.1, and, unless otherwise stated, the price is 2s 
| net, or 2s. 3d. including postage. 

Electric Arc-Welding Plant.—A revision of specifica- 
| tion No. 638, dealing with electric arc-welding plant 
1935, has now been issued. The revision was prepared 
in order to cover certain modifications which appeared 
necessary in the light of experience. Considerable 
criticism had been raised with regard to the unwieldy 
character of the cables, and a somewhat lighter and 
more flexible type has now been specified. Provision 
has also been made for direct-current and alternating- 
current reactors, and requirements relating to voltage 
regulation for both welding generators and trans- 
formers have been specified. An appendix has been 
added in which are set out, in detail, the information 
to be included on the rating plates for each type of 
equipment. Other alterations relate to some of the 
temperature rises, the maximum voltage recommended, 
the values of the rating current and similar matters. 


Flexible Cables for Electric Lifts.—Prior to the out- 


| break of the war, a committee of the Institution had 


made considerable progress in the preparation of a 
British Standard Specification for electric lifts. Un- 
fortunately, the work has been very much retarded 
under present conditions and has not been completed 
as quickly as had been hoped. In the course of the 
work, however, the problem of flexible cables suitable 
for the power and control circuits was considered, and 
a specification prepared based on a number of tests 
carried out, particularly with regard to fire resistance. 
In order that the decisions should be made available, 


| it has been decided that this specification for flexible 


cables for electric lifts should be published at once, 
without waiting for the completion of the lift specifica- 
tion. This has accordingly been done and the specifica- 
tion for flexible cables has been issued under the 
designation No. 977-1941. The conductors of the cables 
are in accordance with British Standard Specification 
No. 7, but the new specification includes special require- 
ments with regard to insulation, taping, finish and 
testing, particularly for fire resistance. 

Crude Sperm Oil.—A new specification dealing with 
crude sperm oil has recently been issued. This, No. 
997-1941, constitutes one of a series of British Standard 
Specifications for marine, animal, and fish oils. It 


and equipment, which was first published in December, | 


Furthermore, the sections giving particulars regarding | requires that the oil shall be the product obtained from 
the uses to which the various materials are put are of | the head, blubber, or carcase of the sperm whale, and 
interest to metallurgists and engineers in this country, | that it shall be free from contamination or admixture 
especially as allusions to recently developed uses and | with other oils and fats. Limits are specified for 
applications are made and foot-notes refer the reader | moisture and dirt contents, iodine value, colour value, 
to contributions made on the subject to various learned | specific gravity of the filtered oil, saponification value, 
societies and technical journals. Part IV contains | acidity, and quantity of unsaponifiable matter. Methods 
some interesting statistics concerning employment in | for determining these properties and impurities are 
mines and quarries in the United States and also deals | given in appendices 

very fully with accidents which have occurred during 

the ten years 1931-40. The volume, the price of 

which is 2 dols. bound in cloth, is obtainable from | 
the United States Superintendent of Documents, 

Washington, D.C. 








EXPORT OF Goops (CONTROL) ORDER, No. 5 Under 
a Board of Trade Order (S.R. and O., 1942, No. 172, 
price Id.), which comes into force on February 24, 
export control is extended to cover gas meters; slide 

WeELsH TIN-PLATE MARKET.—It is stated in the | fasteners wholly or mainly of metal, and commonly 
current market report of the Incorporated Swansea | known as “ Zipp” fasteners: plates and grids for lead- 
Exchange, that the tin-plate market is quieter, not, | acid accumulators; and various types of distempers, 
however, through lack of demand, but owing to the fact | lacquers, varnishes, paints and enamels. Moreover, the 
that makers are well booked for from three to four | existing licensing requirements with respect to instru- 
ments for indicating, measuring, recording or testing 
| electrical properties or quantities ; pyrometers; metal 

THe PHOsPHOR BRONZE Company.—We have been in- | street or interior-lighting fittings ; iron and steel electric- 
formed of the recent appointment of Mr. G. T. Hyslop as wiring conduit fittings; metal domestic wiring acces- 
joint managing director of Messrs. The Phosphor Bronze | sories and fittings ; and wireless valves, are superseded, 
Company, Limited, Birch-road, Witton, Birmingham, 6. | and, in future, licences will be required for the export of 
Mr. J. L. Hardy, who was formerly joint managing | these goods 
director with Mr. W. Smithson, has relinquished this 
appointment, owing to demands on his time from Messrs. PRECISION-GRINDING ERRORS.—-Since precision-grind- 
Hardy, Spicer and Company, Limited, Birmingham, of | ing is concerned with minute tolerances, it follows that 
which company he is managing director. Mr. J. L. Hardy | only slight departures from correct operation will result 
now becomes vice-chairman of The Phosphor Bronze | in faulty work; machining operations, of course, have 
Company, the directorate of which is constituted as | much wider limits of error. Messrs. The Carborundum 
follows :—Chairman, Mr. E. J. Hardy; vice-chairman, | Company, Limited, Trafford Park, Manchester, 17, in a 
Mr. J. L. Hardy; joint managing directors, Messrs. | recent illustrated booklet, entitled Common Errors in 
G. T. Hyslop and W. Smithson; and directors, Messrs. | Precision Grinding, discuss in an informative way the 
E. H. Powis, W. E. Sparrow and F. R. Wix. Messrs. | causes of and methods of correction for these errors in 
The Phosphor Bronze Company is a subsidiary of Messrs. | cylindrical grinding, centreless grinding and internal 
Birfield Industries, Limited, who also control the follow- | grinding. Other sections deal with wheel breakage and 
ing subsidiary companies: Messrs. Hardy, Spicer and|the truing of grinding wheels. The advice given is 
Company, Limited, Birmingham; Messrs. Laycock | thoroughly practical and when applied should be of 
Engineering Company, Limited, Sheffield; Messrs. | great service at the present time, when it is important 
Forgings and Presswork (Birmingham), Limited, Bir-| that the output of accurate work should be increased 
mingham ; and Messrs. Salisbury Transmission Company, | with the least possible demand on supplies of grinding 
matertals. 








months ahead. 


Limited, Birmingham. 


13, 1942. 


PERSONAL. 


Mr. J. W. BLAKEMORE, M.Inst.T., who is due t, 
retire from the position of general manager of th. 
Salford Corporation Transport Department on May 18, 
1942, has been requested to retain his positi for a 
| further 12 months. 


| Mr. R. J. Lemmon, M.1I.M.M., has resigned his position 
"| with the Ministry of Economic Warfare to take up ay 
j}appointment as production manager in the toval 


Ordnance Factories. 
| Prorgessor G. W. O. Hower, D.Sc., M.L.E.E., | Kor 


|of Electrical Engineering, Glasgow University, wer 
elected Dean of the Faculty of Engineering he 
Senate of the University. 

Lorp GorRELL, C.B.E., M.C., M.A., has reli: dd 
his position as chairman and director of Messrs. [0 1))). 
Paul Aircraft, Limited. 

Sim W. A. Ropinson has been clected a direct f 
Messrs. Babcock and Wilcox, Limited, 34, Farring 
street, London, E.C.4. 

Mr. C. CARMICHAEL, honorary secretary and trea 
of the Derby Society of Engineers, has removed 
| 45, Friargate, to 54, Chatsworth-street, Derby. 
| Messrs. Howents (ELEcTRIC Morors), Limi 
| Stoke-on-Trent, inform us that their London offic: 
|now at 29, Winchmore Hill-road, Southgate. \ 
| (telephone PALmers Green 5428). 

The Liverpool depot of Messrs. THe Epison = \ 
| Kuzcrric CoMPANY, Limirep, 155, Charing Cross-rox 
| London, W.C.2, has now been removed to 23, Stan! 
| street (telephone Advance 4944). 
| On February 9, the offices of the RUBBER CONTROL w: 
‘established at Empire House, St. Martin’s-le-Gran 

London, E.C.1 (telephone CLErkenwell 7931). 
Mr. C. W. CLARKE, A.M.I.Mech.E., has been appointed 
Deputy Controller of Supplies (Munitions and Enginee: 
| ing) in the Department of Supply, India. 
Mr. W. Matruews, A.M.I.Mech.E., has been mack 
| Assistant Regional Technical Adviser to the Midland 
Regional Office of the Ministry of Home Security 
| PRorrssor ANDREW ROBERTSON, D.Sc., M.I.Mech.t 
| Wh.Ex., F.R.S., has been elected a member of the 
| Council of the Royal Society. 
Mr. G. A. R. Trooaune, M.1.Mech.E., has been 
appointed Controller of Machine Tools in the Department 
| of Supply, India. 














‘NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 


Iron and Steel.—So widespread is the activity in th: 
staple trades of this area that it is difficult to assess th: 
| progress being made. Output in connection with the 
war effort is steadily increasing, but commercial busines- 
is very restricted. The raw and semi-finished steel pro 
| ducing branches are operating large batteries of furnace- 
lat the maximum output, and some engineering firms 
have reconstructed furnaces to handle larger load» 
Basic and acid materials are in strong request, ani 
foundry iron is a progressive section. Rolling mill 
forges, foundries, and other heavy departments ar 
operating at full capacity. Re-rollers have more work 
on hand than they can handle comfortably. Wire and 
| rod mills are still busy. Heavy tonnages of steel ar 
being consumed by the machinery and engineering trade 
Steelworks’ and ironworks’ machinery and related equip 
ment are in stronger demand. Firms turning out con 
| crete and cement mixers have numerous orders, and th 
demand for coal-mining plant is increasing. More stee! 
props and girders are being used, and all-steel tubs ar 
in demand. Shipbuilding requirements of steel, mach 
inery, engine parts, and deck furnishings are extensive 
Firms specialising in the production of lathes and other 
machine tools are fully employed. 
South Yorkshire Coal Trade.—-The coal trade shows no 
inland business has been maintained at 
The requirements of iron and steel 


| 


general change ; 
the recent level. 
| works are increasing and steams are in strong demand. 
Smalls and slacks are moving freely to power stations 
and gasworks and locomotive coal is in strong demand. 
The house-coal market is more active, and deliveries are 
good. Foundry and furnace coke are steady, and blast - 
furnace coke is being delivered in large quantities. 








SALVAGE ON THE GREAT WESTERN RaiLway.—During 

the first two years of the war, the Great Western Railway 
collected 105,000 tons of scrap iron and steel, and 1,400 
tons of copper, brass, tin, aluminium and other non- 
| ferrous metals. In addition, 400,000 tons of miscellane- 
| ous scrap were collected, including 2,400 tons of waste 
| paper for pulping and re-use. Apart from these contribu- 
ltions to the national effort, the normal processes of 
| recovery in the technical departments have made avail- 
| able large quantities ef material for re-use, thus reducing 
| the demand for new materials. 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 


The Welsh Coal Trade.—A barter pact for the exchange 


¢ Welsh coals for Eirean pitwood has been under dis- 


cussion during the past week. Similar pacts were at one 
time in existence with France and Portugal whence South 
Wales, in normal times, drew almost the whole of its 
mining timber supplies and these arrangements worked 
.atisfactorily until war time conditions intervened. Since 
the capitulation of France, which previously had been 
supplying more than 300,000 tons of pitwood annually 
Welsh mines, home-grown timber has been 
joyed extensively in the pits. A source of 
.upply would help the situation considerably. In normal 
mes consumers in Northern Ireland have drawn the 
bulk of their coal from the Scottish and North of England 
oalfields, but a few months ago the Mines Department 
iecided that their requirements should met from 
south Wales as the coals from the other areas were in 
vreat demand for the home war industries. The Northern 
Ireland users were then given an assurance that supplies 
vould be maintained, but owing to the loss of production 
hippers have been unable to meet their requirements. 
rhe demand on the market remained strong throughout 
past week although, in view of collieries’ existing 
hookings and the reduced outputs, little new business 
vuld be concluded, particularly for early delivery. Most 
producers were concentrating upon fulfilling orders for 
essential work and deliveries to ordinary users were 
trrequently in arrears. Best large descriptions commanded 
firm prices and the sized classes were in good demand, 
but were well sold forward. The bituminous small 
kinds were again scarce and stems could not be arranged 
for some months to come. Inferior dry steam smalls were 
plentiful and dull. Cokes were busy and firm, and patent 
fuel remained steady. 


for he 
new 


be 








NOTES FROM THE NORTH. 


GLasGcow, Wednesday. 

Scottish Steel Trade.—A feature of the Scottish steel 
trade at present is the heavy demand for special and 
lloy steels for war purposes. The shipbuilding industry 
+ absorbing a large quantity of plates and sections and 
-pecifications are being received regularly. Boiler plates 
ire also in request as boilermakers have a large amount 
of work on hand. The black-steel sheet trade is still 
busy, but a much larger demand could be met fairly 
promptly. The raw material position is satisfactory, 
but an increase in deliveries of steel scrap would be wel- 
come. Prices are steady and are as follows :—Boiler 
plates, 171. 128. 6d. per ton; ship plates, 161. 3s. per ton; 
~ections, 151. 88. per ton ; medium plates, § in. and thicker, 
rolled in sheet mills, 211. 15s. per ton ; black-steel sheets, 
No. 24 gauge, 221. 15s. per ton; and galvanised corru- 
uated sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for 
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| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


} MIDDLESBROUGH, Wednesday. 


General Situation.—Ordinary commercial] transactions 


| in iron and steel are confined within very narrow limits, | 


| as the requirements of the war industries take up practi- 
| cally the whole of the output. Producers, however, are 
| maintaining deliveries for work of national importance 
jand are making every effort to enlarge the make still 
| further. Satisfactory administration of the control of 
distribution regulations ensures continuous deliveries of 
|} tonnage where it most needed and in some 
enables small stocks to be kept. A fairly free allocation 
|of supplies has disposed of the bulk of the output for 
| the present quarter, but manufacturers of a few commo- 
| dities are in a position to accept small orders for reason- 
ably early delivery. 
| Cleveland Iron Trade.—As the output of the iron 
foundries is steadily increasing, the consumption of pig 
is becoming greater notwithstanding the extensive use 


is 


of scrap. The market values of Cleveland pig are officially 
ruled by No. 3 description at 128s., delivered to local 
buyers. 


Basic Iron.—While there is still no basic iron for sale, 
the moderate stocks are increasing slightly. The require- 
ments of makers’ own consuming departments are heavy 
|and are likely to expand considerably, but the basic 
blast-furnaces are expected to produce sufficient tonnage 
for the needs of the adjacent steelworks. The nominal 
fixed figure for basic pig remains at 120s. 6d. 


Hematite.—Conditions regarding hematite are slowly 
improving. There are no signs of a larger make, but the 
stringency is steadily easing by extending the use of 
substitutes. Much refined iron and steel scrap are now 
|}used for purposes hitherto requiring large supplies of 
| hematite. The stabilised quotations remain at the 
|} equivalent of No. 1 quality at 138s. 6d., delivered to 
| North of England customers. 





Foreign Ore.—Some foreign ores are still somewhat 
| difficult to obtain, but consumers of severa! descriptions 
are carrying good stocks. 

Blast-Furnace Coke.—There is little business passing 
in Durham blast-furnace coke, but prices are firm on 
the basis of good medium qualities at 37s. 6d. f.o.r. 
at the ovens. Sellers have substantial contracts to 
execute and local users are well bought. 

Manufactured Iron and Steel.—Stocks of semi-finished 
iron and steel are steadily maintained at a level that 
ensures continuous activity at the re-rolling plants. 
Manufactured-iron firms have more orders than has been 
the case for some little time and are well employed in 
departments turning out heavy descriptions of material. 
Producers of special alloy steels are operating their 
plants at full capacity in order to cope with the heavy 
and rapidly increasing demand; ship and boiler plate 





home delivery. 

Malleable-Iron Trade.—In the West of Scotland 

ialleable-iron trade makers are fairly well employed, 
but they could easily handle a larger demand. There 
ix still a scarcity of wrought-iron scrap, but there are 
prospects of better deliveries in the near future. The 
e-rollers of steel bars are rather quiet and a much 
arger demand than exists at present could easily be 
dealt with. Good stocks of semies are held. The 
following are the current quotations :—Crown bars, 
151. 128. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton; 
No. 4 bars, 131. 17s. 6d: per ton; re-rolled steel bars, 
171. 158. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—The Scottish pig-iron makers 
are still actively employed and the heavy demand for 
hematite, in particular, is taxing their capacity. There 
s also a heavy demand for basic iron and all furnaces are 
kept in full blast. Foundry grades are still moving 
rather slowly. The following are the present market 
quotations :—Hematite, 61. 18s. 6d. per ton, and basic 
iron, 61. 0s. 6d. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 61. 58. 6d. per ton, and No. 3, 61. 3s. 
per ton, both on trucks at makers’ yards. 








CHADWICK PUBLIC LECTURES.—The next lecture in 
he thirtieth annual series of Chadwick Public Lectures 
will take place on Tuesday, February 24, at 2.30 p.m., 


makers are successfully handling numerous specifications 
by keeping their mills operating at full capacity. Sheet- 
makers also have a good deal of work on hand, and 
manufacturers of heavy joists and sections have now 
extensive orders. 

Scrap.— Deliveries of iron and steel scrap are increasing. 
Buyers have substantial stocks against which to draw 
and consumers of light and inferior qualities are not 
desirous of placing further orders. Users of heavy grades, 
however, are seeking to make further extensive provisions 
for their future requirements. 








CALENDAR.—Messrs. Ransomes and Rapier, Limited, 
Waterside Works, Ipswich, have sent us a useful monthly 
wall calendar. tie 'd 

SPECIAL Notice: Goops For Export.—The fact that 
goods made of raw materials in short supply, owing to 
war conditions, are advertised in ENGINEERING should 
not be taken as an indication that they are necessarily 
available for export. me 

X-Ray ANALYSIS IN INDUsTRY.—The Institute of 
Physics is arranging a conference on “‘ X-Ray Analysis 
in Industry,” to be held in Cambridge on April 10 and 11. 
The purpose of the conference is to promote the inter- 


cases | 
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Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 
| Roya Society or Arts.—ZIJndia and Burma Section : 
| To-day, 1.45 p.m., John Adam-street, Adelphi, W.C.2. 
|“* The Story of Lac,” by Mr. A. J. Gibson. Society: 
| Wednesday, February 18, 1.45 p.m., John Adam-street, 
| Adelphi, W.C.2. * Post-War Agriculture in Great 
| Britain,” by Sir John Russell. 

INSTITUTE OF TRANSPORT.— Metropolitan Graduate and 
| Student Society: Saturday, February 14, 2.15 p.m., The 
| Institution of Electrical Engineers, Savoy-place, Vic- 
| toria-embankment, W.C.2. “The Problem of Post- 
| War Transport,”’ by Mr. 8. B. Budworth. 

| Jwunror INSTITUTION OF ENGINEERS.—Saturday, Feb- 


ruary 14, 2.30 p.m., 39, Victoria-street, S.W.1. Ordinary 
Meeting. “The Transmission of Motion by Toothed 
Gearing,”’ by Mr. V. L. Ruddy. Midland Section : 


Saturday, February 14, 2.30 p.m., James Watt Memorial 
Institute, Birmingham. Exhibition of Films of Engin- 
eering Interest. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday . 
February 14, 2.30 p.m., The Engineers’ Club, Manchester. 
** Pneumatic Tools,” by Mr. D. Y. Marshall. 

INSTITUTION OF PRODUCTION ENGINEERS.— Y orkshir¢ 
Section: Saturday, February 14, 2.30 p.m., The Hotel, 
Metropole, Leeds. ‘‘ The Production of Steel Castings,” 
by Mr. F. W. Rowe. Manchester Section: Saturday, 
February 14, 2.30 p.m., The College of Technology. 
Manchester. Discussion on “ Production Problems.” 
London Graduate Section : Saturday, February 14, 3 p.m., 
at the Institution Offices, 36, Portman-square, London, 
w.i. Lecture: “ Elements of Production Control,” 
by Mr. L. E. Moore. 

INSTITUTION OF CIVIL ENGINEERS.—North-W estern 
Association: Saturday, February 14, 2.30 p.m., The 
Engineers’ Club, Manchester. ‘‘ Recent Quay Construc- 
tion at Newcastle-upon-Tyne,” by Mr. J. R. D’O. Lees. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Students’ Section: Saturday, February 14, 2.30 
p.m., The Engineers’ Club, Manchester. Students’ 
Lecture: ‘‘ Telecommunications of the Future,” by 
Dr. W. G. Radley. Institution : Thursday, February 19, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Ordinary Meeting. ‘‘ The Electric Spark,”’ by Mr. J. M. 
Meek. North-Western Centre: Saturday, February 21, 
2.30 p.m., The Engineers’ Club, Manchester. Discussion 
on “ Post-War Planning—Looking Forward,” to be 
opened by Messrs. B. A. G. Churcher and J. W. Thomas. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday, 
February 14, 2.30 p.m., The E.L.M.A. Lighting Service 
Bureau, 2, Savoy-hill, W.C.2. “ Electric Lamps and 
Their Uses in War Time,”’ by Mr. A. D. S. Atkinson. 

INSTITUTION OF MECHANICAL ENGINEERS.—Western 
Branch : Saturday, February 14, 2.45 p.m., Royal Hotel, 
College-green, Bristol, 1. Annual General Meeting. 
Thomas Hawksley Lecture : “‘ A Century of Tunnelling,” 
by Mr. W. T. Halcrow. North-Western Branch : Wednes- 
day, February 18, 2 p.m., City of Liverpool Technical 
College, Liverpool. Thomas Lowe Gray Lecture: “ The 
Propelling Machinery of Cross-Channel Packets,” by 
Major William Gregson. Institution: Friday, Febru- 
ary 20, 2.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. 
Annual General Meeting. (i) Annual Report of the 
Council for the Year 1941. (ii) “‘ Mechanisation of Foun- 
dries,” by Mr. A. S. Beech. Scottish Graduates’ Section : 
Friday, February 20, 7.30 p.m., Royal Technical College, 
Glasgow. (i) “ Ball Bearings: Their Manufacture and 
Application,” by Mr. Delahunt. (ii) “‘ Torsional Vibra- 
tions,”” by Mr. R. W. 8S. Mitchell. Southern Branch : 
Saturday, February 21, 2 p.m., at Portsmouth and Gos- 
port Gas Company, The Square, Portsmouth. “ The Use 
of Coal Gas as a Substitute Fuel for Petrol in Road 
Vehicles,” by Dr. C. M. Walter. North-Western Branch : 
Saturday, February 21, 2.30 p.m., Engineers’ Club, 
Manchester. ‘“‘ Mechanical Mishaps,”” by Mr. G. E. 
Windeler. North-Western Graduates’ Section : Saturday, 
February 21, 2.30 p.m., Engineers’ Club, Manchester. 
“Some Aspects of Bearing Lubrication as Applied to 
Turbines,” by Mr. G. S. Elfer. 

INSTITUTE OF FUEL.—Monday, February 16, 3 p.m., 
The Sheffield Public Libraries, Sheffield. Joint Meeting 





change of knowledge and experience between those 





it the Royal Society of Tropical Medicine and Hygiene, 
26, Portland-place, London, W.1, when Mr. Ewart G. 
Culpin, F.R.1.B.A., M.T.P.1., J.P., will speak on “* Re- 
construction after the War, with Special Reference to the 
Problems of Town and Country Planning.”” The Bossom | 
(sift Lecture on ‘‘ Dangers from Rainfall in Urban Areas : 
Prevention of Flooding of Buildings and of its Insanitary 
Consequences *’ will be delivered by Mr. D. C. Graham, 
M.Inst.C.E., at 2.30 p.m., on Tuesday, April 14, at the | 
Royal Sanitary Institute, 90, Buckingham Palace-road, 
London, 8.W.1. Admission to all Chadwick Lectures | 
* free without ticket, and further particulars are obtain- | 


| 


employing X-ray analysis (diffraction methods) in their | 
work in different fields and to arrange for further col- 
laboration between physicists, engineers, chemists and | 
others towards the solution of problems by these methods. 
During the conference the President, Professor Sir | 
Lawrence Bragg, will lecture on ‘‘ The History and | 
Development of X-Ray Analysis.” Speakers in the | 
various discussions will include Drs. A. J. Bradley, | 


W. Hume-Rothery, K. Lonsdale, C. Sykes, A. H. Jay, | 
|S. L. Smith, W. A. Wood and L. Frommer, Professor | 
E. A. Owen and Mr. C. W. Bunn. The conference will 


be open to allinterested, without charge, and further par- 


with other Institutions, under the auspices of the Mines 
Department. Discussion on “‘ Ways and Means of 
Improving the Efficient Use of Fuels as at Present 
Supplied on Existing Plants,” to be opened by Dr. R. J. 
Sarjant, Mr. H. C. Armstrong and Mr. Donald Wilson. 
INSTITUTION OF MINING AND METALLURGY.—Thursday, 
February 19, 2.30 p.m., The Geological Society’s Rooms, 
Burlington House, W.1. ‘“‘ The Services of the Imperial 
Institute to the Mining Industry,” by Sir Harry Lindsay. 
NorTH-East Coast INSTITUTION OF ENGINEERS AND 


SHIPBUILDERS.—Friday, February 20, 6 p.m., The 
Mining Institute, Newcastle-upon-Tyne. “ Trends in 


‘ble from the Secretary of the Trust, 204, Abbey House, | ticulars may be obtained from the secretary of the | Marine Lubrication,” by Lieut.-Col. S. J. M. Auld and 


Westminster, London, S.W.1. 


Institute of Physics, The University, Reading, Berks. | 


Mr. C. Lawrie. 
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LININGS FOR ELECTRIC STEEL-MELTING FURNACES 

Information on the preparation of acid and basic linings 
for electric steel-melting furnaces is given in an article 
by Mr. A. G. Gierach published in a recent of 
the American Foundryman. The author the 
importance of slowly drying out the brickwork and states 
that from 8 to 10 hours are required to bring a 3-ton 
furnace up to the temperature at which burning-in may 
For making a basic bottom, he recommends 
magnesite and together 
with which 8 cent. of 
mixed. For bottoms 


issue 


stresses 


commence. 
either magnesite, 
with hot tar, or 
finely-ground clay 


or dolomite, 
magnesite 


has been 


per 
acid 


ComMPpLeTION OF ARCH SPAN. 
states that sand or ganister with proportions of fir 
The author 
and refining 


he 
clay employed. 


to 


are widely 
length, 


molasses 
at 


and 


also refers, some charging 


operations. 


WEIGHTS OF BRASS AND Copper TUBES AND SECTIONS. 

Users of brass and copper other than in cast form, have 
often occasion to ascertain the weight of a length of a 
section of either material. Two technical data sheets 
recently published by Messrs. The Builders Copper Tube 
Limited, 14, Norfolk-street, London, W.C.2, 
information The first sheet has 


Company, 


give the required 


Erection Derricks APPROACHING CENTRE OF SPAN. 


printed on one side a table of the weight, in Ib. per lineal 


foot, of solid-drawn tubes. The diameters, of 
which there are 56, range from in. to 12 in., and ar 
tabulated against 28 thicknesses in I.8.W.G., 
millimetres. On the other side of the sheet is a similar 
table for solid-drawn brass tubes, containing 70 per cent 
of copper. The second sheet gives the weights of brass and 
copper flat strip and bar, of sheets, of round, hexagonal! 
and square bars, and of wire. The range of the tables ot 
both sheets is as comprehensive as is likely to be required 
and the sheets should be of considerable assistance 


copper 


inches, and 


estimating and other work. 
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The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling ty line up to one inch. 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single | 


WAR PRODUCTION. 
advertisements, otherwise their insertion cannot be 


guaranteed. Terms for displayed advertisements on| _!HE somewhat unresponsive attitude of the House 
the wrapper and on the inside pages may be obtained | of Commons towards the Prime Minister’s explana- 
on application. The pages are 12 in. deep and 9 in. | tion of the functions of the Minister of Production 
wide, divisible into four columns, of 2} in. in width. | (Lord Beaverbrook) was the natural outcome of the 
Serial advertisements will be inserted with all practic- | uncertainty regarding this new post which has been 
able regularity, but cannot be guaranteed. | generally reflected in the Press since the intention 

TIME FOR RECEIPT OF ADVERTIS | to create this Ministry was announced ; an uncer- 


preg sal |tainty which appears to arise less from doubt 


Classified advertisements intended for insertion | regarding the necessity for it than from appreciation 
in the current week’s issue must be delivered not | of the administrative and other difficulties which 
later than first post on Wednesday. Alterations | seemed almost inevitable in putting the proposal 
to ee ey eee oe ma must be received | into practice. These difficulties do not appear to 
— ys ype dey hoagie thee: Te be sensibly diminished when considered in the light 
Satu tg 3 - they will ~ of the extracts which Mr. Churchill read from the 
taken as correct. The A will not hold | White Paper defining the status and duties of the 
themselves responsible for blocks left in their | Minister in relation to those of the existing Supply 


| Ministries and the Production Executive, now 
—— | defunct. 
All accounts are payable to “ ENGINEERING,” Ltd.| The four paragraphs from the White Paper are 
Cheques should be crossed “ The National Provincial | as follows: “ (1) The Minister of Production is a 
a. moor gece | ee ee ae War Cabinet Minister charged with the prime 
Strand, W.C.2. pay * | responsibility for all the business of war production 
: |in accordance with the policy of the Ministry of 
; == | Defence and the War Cabinet. He will carry out 


~ TEMPORARY AD RESS | all the duties hitherto exercised by the Production 
e 


| Executive, except only those relating to man-power 
}and labour. (2) These duties include the allocation 
For the duration of hostilities, of available eye ae of productive ag -~ 
. * ens raw materials (including arrangements for their 
the Editorial and Publishing import), the settlement of priorities of production 
business of this Journal is where necessary, and the supervision and guidance 
m of the various departments and branches of depart- 
being conducted from |8 and ments concerned. (3) Nothwithstanding anything 
20, Compton R in this Paper, responsibility to Parliament of the 
pt oad, Hay ™, Ministers in charge of the departments concerned 
Middlesex. The Telephone with production for the administration of their 
Number of the Editorial departments remains unaltered. Any Ministerial 
Department is Hayes 1730 
and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are 
open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 
and for retail sales. 
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possession for more than two years. 














in respect of the proper discharge of such ar rl 
| bilities. (4) The Minister of Production wi 

| be the Minister responsible for handling, on behalf 
|of the War Cabinet, discussions on the combined 
bodies set up here and in the U 
| with munitions assignments and raw materials as 
| between the Allies.” 


| production situation as it is open to any observer 


131 








| 

fourth of the foregoing heads is the most important 
in present circumstances. The need for some 
| Government representative of the highest standing, 
| to collaborate with Mr. Donald Nelson in the United 
| States, is self-evident ; and it is clearly desirable 
|that the Minister who is charged with this task 
should not be too preoccupied with purely depart- 
| mental and administrative affairs. The qualifica- 
| tions of Lord Beaverbrook for this position include 
| the considerable asset that he is of North American 
birth and upbringing, and has repeatedly shown 
| himself to possess just those business abilities which 
|are the surest passport to distinction among the 
| highly individualistic people of the United States. 
No doubts of his success in this capacity of “‘ opposite 
| number ” to Mr. Nelson were expressed in the short 
| debate which followed the Prime Minister’s state- 
ment ; such criticism as there was centred rather 
| on the possibilities of inter-departmental friction in 
|this country, and on the suitability of the new 


| organisation to supersede the Production Executive 


|as a co-ordinating influence. It is to be expected 


’| that these aspects of the new appointment will be 


|more fully discussed in the forthcoming debate, 
facilities for which have been promised ; until then, 
| further comment is, perhaps, premature. 

| While the heads of the Government are concerning 
themselves with the large-scale consideration of 
| war-production problems, however, it is opportune 
| to inquire whether everything possible has yet been 
| done to accelerate the armament of the nation and 
of the Empire by the removal of obstacles which, 
however justifiable they may be in peace, no longer 
retain that justification in time of war, when speedy 
results are all-important. Much has been made 





_ | recently of the benefits derived from the suspension 
| of sundry trade practices, for the post-war restora- 


| tion of which a Bill has been brought forward by 
|the Government. It may be observed, however, 
| that restrictive “ trade practices” are not found in 
industry alone ; much of the circumlocutory proce- 
dure beloved of Government departments almost 
invites classification in the same category, and is 
/no less tenaciously preserved against all attempts 
to substitute more direct methods. Some of the 
|newer departments, staffed mainly by men of 
|extensive industrial experience, have managed to 
|avoid such entanglements to a great extent, and 
| others have succeeded in simplifying considerably 
the complications of paper-work which were deemed 
|necessary in the days when paper was still fairly 
| plentiful; but the obsession with “the usual 
channels ”’ is still marked, and, in the aggregate, 
| must be responsible for an immense waste of time 
and effort, and, on occasion, for serious setbacks 
| to the war effort. 

An outstanding case, to which the Select Com- 
|mittee on National Expenditure drew pointed 
| attention in their 25th report, in March, 1941, was 
| the delay in testing a process for treating the leather 
| used in the manufacture of Army boots. The process 
|was brought to the notice of the Minister for the 
Co-ordination of Defence some time before the 
‘outbreak of war, but no action was taken. The 
| matter was raised afresh after hostilities broke out, 
but (to quote the report) “‘ in July of last year (1940) 
|a deadlock was reached over the nature of the test 
'to be applied”; this was overcome and, in the 
| August, a practical test was agreed upon. By 
|March 11, 1941, the investigating Sub-Committee 
|found that the test was still far from complete, 
though they were able to report that “ the need for 
| action appears now to be realised by all concerned,” 
| and that a wider test would be made. Instructions 
|for this test to be made were not issued to the 
selected Army units until May 13, 1941, and were 


head of a department has the right of appeal either | proceeding at June 30, according to the 32nd report 


to the Minister of Defence or to the War Cabinet | 
| What the result of the test may have been does not 


also | @ppear to have been published in the subsequent 
|reports that have been issued; possibly they are 
| still proceeding, as the recommendation of the 
nited States to deal | Committee (according to the memorandum of the 


of the Select Committee, dated August 6, 1941. 


Ministry of Supply) was that the treated boots 


|should be tested under both summer and winter 


It would seem, from such a general view of the | conditions. 


This is one example of a delay that appears to 


| to take, as well as from the trend of Mr. Churchill's | be largely unnecessary, and which might have been 
‘introductory statement in the House, that the! avoided without requiring any drastic modification 








at a 


in the customary departmental procedure ; but it 
is only one, and there is little indication of any 
general attempt to improve the methods of dealing 
with suggestions by the adoption of less cumbrous 
means. Two other instances, which have come to 
our notice recently, may be cited as evidence of the 
need for a different and speedier organisation for 
the examination of proposals originating outside the 
Services. One concerns a device—the exact nature 
need not be specified, but we may mention that the 
apparatus was not an untried novelty—for simplify- 
ing the maintenance of internal-combustion engines. 
The inventor brought it to the notice of the Ad- 
miralty and secured an interview with the officer 
principally concerned ; but was told by this officer 
that, while he personally was convinced of its value, 
he had no authority to expend Government money 
on the purchase of a specimen for test. When 
offered one gratis, or more if desired, he replied 
that he had no authority either to accept a free 
specimen; and that, before he could do so, he 
must submit full particulars, etc., etc., through “ the 
usual channels.” If the suggestion were approved, 
the inventor might then be permitted to supply, 
without cost to the Department, a sample instru- 
ment for test under Service conditions; but no 
indication could be given of the probable duration 
of the test, or what time might elapse before any 
decision might be looked for. What action was 
taken on this advice is immaterial ; what is material 
is that a month or more would have been absorbed 
in conforming with the requirements of regulations 
which, presumably, were framed in the more 
leisurely days of peace, whereas a preliminary test 
could have been carried out within a week if the 
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| incidence in the region of maximum lift inclination. 


AERODYNAMICS OF STEAM-} The consequently diminished tendency of the 
TURBINE BLADES, | blade to be twisted, as well as bent, by the fluid 


|stream no doubt leads to a valuable increase of 

THE blades of a steam turbine have such obvious | fatigue resistance, but it would be unsafe, on the 
| points of resemblance, in respect both of shape and | basis of tests conducted in a steady air stream, 
mode of operation, to the wings of an aeroplane | t assume that an actual moving turbine blade js 
that it is perhaps less remarkable to find the methods | NOt twisted to a varying extent as it passes 
of aerodynamical research frequently suggested as | through the complete cycle of conditions obtaining 
a means of attack upon turbine blade problems | just downstream of the fixed blades. 


than to note how little work along these lines has | As a check on the pressure distribution results, 
been undertaken during a period of striking aero- Dr. Youssef made @ series of balance measureiuents 
nautical progress. In particular, the wind tunnel | Upon one blade, first with two dummies on each 
has been relatively little used for experiments | side of it over a range of pitch spacing, and secondly 


upon turbine blade forms, although it offers several | upon an isolated blade with the dummies removed 
convenient features, notably that of utilising the | The values of maximum lift so obtained are some- 
ambient air as the fluid impinging on the blades, | What lower than those derived from pressure ex 
which leads to enhanced simplicity and accessi- | ploration, but exhibit all the same general character 
bility of the apparatus. Moreover, if the experi-| istics. The curves showing maximum lift 
mental Reynolds number, to be achieved with the | function of the pitch between the blades demon 
| comparatively low air speeds attainable in “ general | Strate the marked mutual interference among 
| purpose’ wind tunnels is to be of interest in blades arranged in cascade, especially when the 
|turbine work, the model blades must be several | Pitch is small relative to the chord. This effect, 


| times full size, with the advantage of permitting a | which has been well known in aeronautics since 
) . : 
the early days of biplane and multi-plane machines, 


high degree of accuracy in reproducing blades of | “2e & . 
any desired shape and in exploring the aerodynamic | implies that wide separation between the planes, 


as a 








officer concerned, who was fully competent to judge 
the issue on technical grounds, had had the power | 
to authorise it, and then to advise his Department | 
whether the matter warranted further investigation. | 


pressures, forces and moments upon them. At the 
same time, however, the marked effects of com- 
pressibility which are present, in general, in the 
steam turbine cannot be reproduced in a wind tunnel 
operating at less than supersonic speeds; and Dr. 
H. L. Guy, in his Sir Charles Parsons Memorial Lec- 
ture* to the Institution of Civil Engineers in 1939, 
was careful to draw attention to the qualifications 
with which wind-tunnel tests on turbine blades are 
justifiable, and to the restricted extent to which 
results so derived can be converted to represent 
nozzle or blade efficiency. 

But despite these and other limitations, the wind 


The other example of the persistence of depart- tunnel, intelligently employed, can at least usefully 
mental “ trade practices” is not less characteristic | supplement more direct experiments in actual 
of the workings of a certain type of official mind. | turbines, and may sometimes throw original light 
A civilian, who happened to be an ex-seafarer, being on matters that are inconvenient and, on account of 





impressed by a newspaper illustration of a torpedoed 
seaman clinging precariously to the bottom of a 
capsized boat in mid-ocean, wrote to the Admiralty 
and to the Ministry of War Transport, suggesting 
that lifelines should be attached to the keels of 
ships’ boats, to enable persons in the water to pull 
themselves on to an upturned boat and, if need 
be, to lash themselves there. He had previously 
asked the opinions of a number of seafaring 
acquaintances regarding the feasibility of the pro- 
posal, and had received their unanimous approval 
of it. This was in September, 1941. No reply was 
received for about a fortnight. A second letter, 
however, did elicit the official view that the scheme 
was impracticable, as the ropes would impede the 
progress of the boat when it was floating normally. 
The sponsor of the idea was not satisfied with this 
opinion, however, and persisted in his efforts, being 
considerably aided by the publication in various 
daily papers, early in January of this year, of further 
photographs of the survivors from a torpedoed 
merchant ship, also clinging with evident difficulty 
to a capsized boat in the open Atlantic. A few days 
later, it was reported that the Ministry of War 
Transport had issued “ official advice” that life- 
boats on all seagoing ships should be fitted with 
“ropes passed under the boat from gunwale to| 
gunwale and knotted at intervals to form grips ”— | 
the very suggestion that had been turned down as 
impracticable in the previous September. 

It may be contended that none of these three | 
instances has any direct association with the recent | 
appointment of a Minister of War Production, and | 
it is true enough that the Minister himself, like all | 
the other Ministers, has much bigger fish to fry ; 
it is neither necessary nor desirable that Govern- | 
ment representatives of Cabinet rank should concern 
themselves with questions of detail, such as these 
three examples of official procedure. What does 





appear probable, however, is that the persistence of 
such procedure and such an attitude of mind after | 
two and a half years of war must have had a con- | 
siderable retarding effect upon production in general ; 
and confirms that the tendency towards a greater 
decentralisation of authority, now observable in 
various directions, deserves every encouragement. 





uncontrollable variables, difficult to investigate 
with steam. These qualities are especially well | 
displayed when qualitative results or general effects 
are at issue, both of which are exemplified in Dr. | 
Youssef’s recent work at the Royal Technical | 
College, Glasgow, on models of reaction turbine 
blades, of which a somewhat abridged account is 
reproduced on page 138 of this issue. Dr. Youssef’s 
main objective was to examine the effects of the 
angular setting and circumferential spacing upon 
that component of the reaction which produces 
torque in the rotor. For this purpose he used wood 
models, about five times full size, of Parsons’ 
reaction blades which were mounted in cascade 
between end plates in a 5-ft. open-jet tunnel. Such 
an arrangement differs from that of a turbine in 
that the blades are of uniform cross section through- 
out, and not thickened near the roots; that the 
blades are parallel and not radiating; and that 
they are effectively of infinite span instead of 
having a rotating ring at one end and a stationary 
surface at the other. While these features might | 
be expected considerably to affect the absolute | 
magnitude of the flow past the blades, and con- | 
sequently of the forces upon them, their influence 
is likely to be small upon the relations among lift, 
incidence, and pitch. 

The examination of these variables by exploring 
and subsequently integrating the pressure dis- 
tribution around one blade at mid span is open to 
the objection that the aerodynamic reactions so 
derived do not include skin friction, but they reveal 
clearly enough the chord inclination for eee = 
lift, and the general tendency for maximum lift 
to increase as the spacing between adjacent blades | 
is increased. The pressure distribution character- | 
istics are of some intrinsic interest, and those 
obtained by Dr. Youssef substantially confirm the | 
results of previous investigations upon turbine | 
blades and aerofoils. The additional co | 
of centre of pressure shows up one often unrecognised 
property of the Parsons blade, in that the resultant 
aerodynamic force passes close to the mass axis | 
and is negligibly affected by slight variations of 














* Jl. Inst. C.E., vol. 13, page 91. 





or blades, is essential if each is to produce its 
maximum effect; just as, for the same reason, 
the lift per square foot of projected wing area is 
greater for a monoplane than for a biplane arrange 
ment of the same aerofoil. 

Neither the effect of adjacent blades, nor its 
consequences upon performance, however, is quite 
the same for a turbine as for an aeroplane. For 
one thing, each blade of a turbine has, effectively, 
an infinite series of blades on each side of it, whereas 
the interference in a biplane—or even a triplane 
is restricted. Far more important, however, is the 
purpose of the turbine designer, which aims at 
converting all the energy of an available flow of 
steam into rotational torque, largely regardless of 
axial thrust or the drag which critically concerns 
the aircraft designer. In this connection, Dr 
Youssef’s paper discloses the significant fact that 
the maximum lift of his blade is closely proportional! 
to pitch over the experimental range. In other 
words, the optimum “ torque producing *’ force per 
blade bears a constant relation to the quantity of 
air affecting each blade; whence it would appear 
that within quite wide limits the total torque 
reaction on a complete ring of blades is sensibly 
independent of pitch. As pitch is reduced, the 
poorer performance of each individual blade tends to 
be compensated by the greater number of blades, 
down to the stage when the obstruction to flow 
offered by the blade thicknesses added to the 
increased resistance to flow through the constricted 
passages between them diminishes the rate of flow 
and causes the overall performance to fall off. As 
pitch is increased, the decreasing number of blades 
producing torque tends to be compensated by the 
improved performance per blade, up to the stage 
when further increase of pitch gives only a slight 
increase of individual blade lift. 

It is unfortunate that Dr. Youssef does not dis- 
cuss this aspect of the problem in his paper, because 
the tentative conclusion outlined above is appa- 
rently not confirmed by the results of Mr. Dow- 
son’s experiments* on a small steam turbine 
Evidently the flow of steam and the conditions 
obtaining in an actual turbine introduce serious 
complications ; for, according to Dowson, the total 
torque varies critically with blade pitch, and 
optimum overall performance occurs at a much 
smaller pitch than that necessary for the individual 
blades to develop their best aerodynamic qualities. 
Neither research leads to any definite conclusion 
beyond the negative one—on which both agree 
that the optimum performance of each blad 
cannot at present be achieved without serious 
wastage of steam. Further research upon the 
problem will no doubt be the subject of wind-tunnel 
work, and when such opportunity occurs the rela- 
tions between guide blades and rotor blades are 
among the aspects that need fuller exploration. 





* “The Effect of Circumferential Pitch of Steam 
Turbine Blades on Torque as Compared with Bi-plan 
Effect on the Lift of Aerofoils,” Proc.I.Mech.E., vo! 
138, page 267 (1938). 
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NOTES. 
RESTORATION OF TRADE PRACTICES. 


Tue Government Bill for the Restoration of Pre- 
War Trade Practices, which received a second 
reading in the House of Commons on February 3, 
was introduced in fulfilment of the pledge that was 
given in the early stages of the war; and it was the 
recollection of this pledge, without doubt, which 
was responsible for the lack of effective criticism 
of the Bill’s provisions. These lay down that, 
where a trade practice that was in existence imme- 
diately before the war has been departed from in 
in undertaking, the employer shall restore it within 
two months of a date to be appointed by Order, 
and shall permit it to be maintained for 18 months 
thereafter. This applies equally to undertakings 
which were begun during the war. An agreement to 
modify or waive this obligation, or to refer the 
question of its restoration to arbitration, may be 
made between an employer or organisation of 
employers and the trade union affected by the trade 
practice or custom in question. If any question 
irises, whether a particular obligation is imposed 
on an employer or whether he has discharged it, 
the matter may be reported to the Minister of 
Labour and National Service by any employers’ 
organisation or trade union which is accepted by 
the Minister as having habitually taken part in the 
settlement of wages and working conditions in the 
trade concerned. In such a case, the Minister must 
refer the question to the organisation charged with 
the settlement of disputes in that trade, if such 
machinery exists; if no machinery exists, he must 
‘take such other steps as appear to him expedient 
for settling it.” Failing a solution by these means, 
and within a reasonable time, the Ministry must 
refer the question for compulsory arbitration. An 
employer who fails to comply with the terms of an 
irbitration award is to be liable to a fine of 25l. on 


summary conviction; and if, after conviction, he | 


persists in the default, he will be liable to a fine not 
exceeding 25/. for each day on which the default 
ontinues after the conviction. Proceedings in 
respect of such an offence may be instituted by or 
on behalf of any person employed in the under- 
taking or any trade union or association of trade 
unions. No provision appears to be made for the 
punishment of a default by any party other than 
the employer ; a situation which might conceivably 
arise in some circumstances, especially in the case 
of an agreement to modify or waive a particular 
trade practice. The only serious opposition to the 
Bill, the second reading of which had been moved 
by Mr. Ernest Bevin, Minister of Labour and 
National. Service, came from Mr. Austin Hopkinson 
(Member for Mossley), who moved its rejection on 
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has accumulated, there has been gradual improve- 





| work on producer-gas, and the 
that, operating with anthracite at 85s. a ton, fuel 


ment in the results shown by ‘buses converted to | 
present position 18 | Glass Technology will be held in the lecture theatre 


vehicles and that a second has been recently con- | substantial quantities of pitch available and any 
verted for the same purpose. This procedure has | fuel consumers wishing to consider its use should 
enabled a true comparison to be made between the | approach the Mines Department, Coal Tar Control, 
total cost of operation of producer-gas, petrol and | Quebec House, Leeds, 1. 

Diesel vehicles. Not unnaturally, as experience 


Socrety oF Giass TECHNOLOGY. 


The 214th general meeting of the Society of 


|of the Department of Glass Technology of the 


| costs with producer-gas are lower than with either | University of Sheffield, “‘ Elmfield.” Northumber- 


| petrol or Diesel oil. Total costs, which include such 
matters as refuelling and attention to the fuel 
hopper and filter, are higher than with Diesel oil, 


land-road, Sheffield, 10, on Wednesday, February 18. 
| Meetings of various committees of the Society will 


| be held in the afternoon and evening of the previous 


but are lower than with petrol. With larger | day, Tuesday, February 17, and a meeting of the 


installations and added experience, it seems probable 
| that total producer-gas costs will ultimately be 
| further reduced. A distance of over 1,000,000 miles 
| has already been covered on producer-gas, represent- 
|ing a saving of approximately 100,000 gallons of 
imported liquid fuel. There has been some loss o' 
| power in "buses converted to producer-gas, but no 
difficulty has been experienced in maintaining ord- 
| inary running schedules with them. It is suggested, 
; however, that, when times are again normal, it 
|may be desirable to design a special engine and 
| chassis for producer gas. The assumption, inherent 
in this suggestion, that producer-gas operation is not 
a@ mere war-time expedient, is confirmed by Mr. 
Heaton’s statement that, providing adequate supplies 
of fuel at reasonable prices are available, he sees no 
reason why a proportion of the company’s services 
|should not be permanently operated on producer 
|gas. One of the major difficulties experienced at 
| the outset of the conversion work was in connection 
|with the gas filter. The chief engineer of the 
| Eastern National Company has devised a filter 
employing water as the filtering medium. Its use, 








in connection with additional upper-cylinder lubrica- | 


tion, has reduced cylinder wear for gas-producer 
vehicles to a figure comparable with that for petrol- 
| engine vehicles. 

Furet Suppiies TO INDUSTRIAL CONSUMERS. 


The Board of Trade directs the attention of 
industrial-fuel consumers to the urgent need for 
avoiding conversions of plant from one class of 
fuel to another, as, for example, from oil to coal, 
except on the advice of one of the Government 
departments mentioned below. Such changes often 
involve diversion of labour and materials from more 
vital needs and lead to unnecessary fuel-supply 
difficulties. If a change from one type of fuel to 
another, or the installation of new plant, is contem- 
plated, the consumer should first consult the appro- 
priate Government department. In the case of a 
consumer executing contracts for one of the pro- 
duction Ministries, this Ministry should be consulted 
and will, in turn, when necessary, approach the Fuel 





the ground that it was designed to increase costs of 
production at a time when decreased costs would 
he especially necessary if serious unemployment was 
to be avoided. He based his argument on the con- 
tention that all trade practices of the kinds implied 
in the Bill were devices for increasing the cost of 
production. “* Why,” he asked, “when you get 
down to brass tacks, is a man thrown out of empldy- 
ment ? Simply because the products of his labour 
cannot be sold. ‘ The goods cannot be sold because 
the potential customer is either unwilling or unable 
to pay the appropriate price, and the appropriate 
price, of course, is completely conditioned by the 
cost of production.”” Mr. Hopkinson failed, how- 
ever, to secure a seconder for his amendment, and 
the Bill was read for the second time. 


Propvucer-Gas VEHICLES. 


Department of the Board of Trade responsible for 
the fuel concerned in the conversion. A consumer 
not executing contracts for one of the production 
Ministries should approach the appropriate Fuel 
Department of the Board of Trade direct. In the 
case of coal, the Fuel Department concerned is the 
Mines Department, through its Divisional Coal 
Officers ; in that of liquid fuel (petroleum, creosote 
and creosote-pitch mixture), it is the Petroleum 
Department, Millbank, 8.W.1; in the case of gas, 
the Fuel Department is the Directorate of Gas 
Supply, Board of Trade, New Oxford House, 
Bloomsbury Way, W.C.1 ; and in that of electricity, 
it is the Electricity Commission, through the local 
electricity-supply undertaking. The consumer will 
be directed in the light of available fuel and plant 
supplies. Special considerations apply for creosote- 





hat the considerable discussion about the use of 
producer gas for the operation of motor vehicles, 
which has taken place in this country, is leading to 
practical ends, is made clear in the chairman’s state- 
ment which has been circulated with the accounts 
and report for last year of Messrs. Thomas Tilling, 
Limited. The annual meeting of the company is to 
be held on February 17, but it is unlikely, under 
present conditions that the chairman, Mr. John 
F. Heaton, will add to the information contained in 
the statement. It is reported that the company 
has, for many months, been operating one of its 


pitch mixture and pitch. To secure the maximum 
use of this country’s production of creosote and pitch 
and at the same time a reduction in the use of 
imported fuel oil, it has been the policy of the 
Government for some time that consumers previously 
using fuel oil or creosote, in suitable cases, shquid 
turn over to creosote-pitch mixture. Many con- 
sumers have already made this change, or are in 
process of making it, and those in the latter position 
are asked to complete the work by the earliest 
possible date. Further conversions may become 
necessary, but they should not be undertaken 
except on the advice of the Petroleum Department. 





smaller depots exclusively with producer-gas 


In certain parts of the country there are still 





| Council will take place at 9.45 a.m. on February 18. 

The general meeting of members will commence at 
| 11.30 a.m. on February 18, when elections to 
| Fellowship of the Society and applications for 
| membership will first be considered. After the 
| conclusion of the formal business, five papers will 
| be presented, namely, “‘ The Effect of Temperatures 
|on the Breaking Strength of Glass,” by Dr. G. O. 
| Jones, B.A., B.Sc., and Professor W. E. S. Turner, 
F.R.S.; ‘“‘ The Determination of the Elastic and 
Viscous Properties of Glass at Temperatures below 
the Annealing Range,” by Dr. G. O. Jones ; “ Hard- 
ness and Scratch Resistance of Plastics—A New 
| Method of Test,” by Dr. D. Starkie, M.Sc. ; “‘ The 
Interpretation of Thermal Endurance Tests on 
Glass Containers,” by Mr. J. B. Murgatroyd, B.A., 
F.S.G.T. ; and “ Some Observations on the Strength 
of Glass Tubing,” by Mr. H. E. Mellor, M.Sc., 
A.M.Inst.C.E., A.M.IL.E.E. There will be an in- 
formal luncheon at 12.30 p.m., at the Grand Hotel, 
Sheffield, the general meeting being resumed at 
2.0 p.m. Further particulars may be obtained from 
the Secretary, at the address given above. 


Tue Cost oF MERCHANT SHIPs. 


The 20th report of the Select Committee on 
National Expenditure contained a number of com- 
ments on the design and the cost of construction 
of the merchant ships being built in this country to 
the order of the Government. The 4lst report 
(the first of the 1941-42 session), which has now been 
issued, includes a fairly extensive memorandum 
by the Admiralty on the various points raised in 
the 20th report, It is explained that it is the 
function of the Department of Merchant Ship- 
building to ensure that the shipbuilding capacity 
of the country, and the resources and experience 
of the industry, are so employed as to produce the 
maximum output of the types of vessel required 
by the Ministry of War Transport. The 20th report 
contained the recommendation that “‘ the Minister 
of War Transport should institute prompt and 
thorough enquiry into the actual cost of building 
ships’; but the memorandum points out that any 
such investigation would be the concern of the 
Admiralty, and not of the Minister of War Trans- 
port, as all new merchant ships built to Govern- 
ment order in the United Kingdom or elsewhere 
are charged to Navy Votes. A scheme for the 
determination of prices was worked out between 
the Admiralty and the shipbuilding industry, and 
was approved by the Treasury. The prices paid 
are determined broadly by a formula based on 
those ruling in April, 1939, when competitive price 
levels had been established in a more or less free 
world market. Various safeguards have been devised 
to ensure that the formula works equitably, as 
between the Government and the shipbuilders, and 
the Admiralty opinion is that the ships have been, 
and are being, built at an economical price. The 
Director of Contracts (Merchant Shipbuilding) is 
responsible for the negotiation of final prices within 
the framework of the scheme; and it is claimed 
that, although the prices had not been settled at 
the date of the Committee’s comment, this does 
not mean that the Admiralty were unaware, within 
a narrow margin, what the final costs would be. 
The Department had ample data to support the 
statement, made by the Parliamentary Secretary of 
the Admiralty on June 17, 1941, that the price of 
merchant ships delivered during 1940 would be 
about 16. per cent. in excess of the prices of similar 
vessels delivered in April, 1939. Arrangements are 
being made, however, for sample costs to be ascer- 





tained, as the Select Committee recommend. 
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expert. The so-called “ productive labour comes | In these changing times, the retention of advertise. 
LETTERS TO THE EDITOR. last, and its efforts are based on the work of all/| ments older than one year has little vaiue, and, in 
three of the above categories. While it is quite | my small library, these sheets from two enginecring 
—_ s right and reasonable that such labour should receive | journals alone yield a useful quantity of excellent 
ENGINEERING CRAFTSMANSHIP. its proportionate share of £. s. d., that share depends | paper. ' 
To THe Eprror or ENGINEERING. first and foremost on others. If the design fails for| System is useful, even in so small a matt 
Sir,—The leading article and Mr. F. H. Reid’s | 2®Y Teason (not necessarily because it is bad), if Choose a table of convenient height and have th 
proposals, in your issue of January 23, deserve the | yy rere ms oF are not what they should | journals on your right ; open each issue at the “be: 
strongest support and, but for war conditions, | °° if production methods are not good, then the | and pull out the complete contents with a sharp 
might receive it. In this mechanical society, a | ¥98e-ea™mers share may be too great, and the manu- | jerk to the right ; open again w here the letterpress 
skilled engineer should have a high status, but, facture of the article may cease, with consequent | starts, and pull with another sharp was Cubwards 
since the Amalgamated Engineering Union has unemployment, uniees greater ren hee, 2 wnt one or pantnend pees amber wiper gpad. waghy 
mainly fought for shorter hours and a higher stand- production can solve the economic problem. ‘ front of igs working space on the table, replace tl 
ard wage, it is doubtfal whether an engineer's stand-| . It is now worth observing how remuneration | letterpress in the cover, and set on your left. |; 
ing in civil life is any higher than it was 50 years follows on productive effort _in just the at tang this Way steps are saved. I find I can deal with 
ago. Since a standard wage has been arranged, order to that given above. The wage-earner has | year in just over half an hour, so long as | do 
the first claim; then the management—which, | yield to the temptation to read the articles and t 


generally speaking, it has become the maximum wage ‘ally in th , f ae | adhend ae of th , 
save in exceptional firms and where piece-work is in | °SPec#lly in the early stages of development or in | admire the artistry and enterprise of the advertis 





xi time of depression, receives ’ a roum felthtelie 
vogue, and this maximum wage has produced the | “™ of lep th th re only a low —— F i :W6 Yours faithfully 

. ‘Sr ' . aris ‘ » wage-earner »| Le S.W.6. f STAN 
feature of a minimum skill becoming a standard. | CO™P@t!son with that of the wage-earner. Phe -—eryeand S mene 


The apprenticeship system has failed, except in the 
few firms who have adopted a systematic scheme o_ 
training. Too often a lad has been placed in the ; - : : 
works as an apprentice and used either for cheap un- | “"Y industrial concern in this country, on a basis of |'SOME RECENT TRENDS IN STEEL 


skilled labour or as a cheap machinist, resulting in remuneration— a situation which is practically J J a 
I e nationalisation, though with all the benefits of | MANUFACTURE. 


“man in the street’ receives the next slice, via} February 6, 1942. 
the tax collector and the local rates; to-day, | 
probably, the nation is the largest shareholder in | 








the edge of his early keenness becoming blunt ; aaa , , , , ‘KR 

before he has reached even 20-years of age; and private initiative and enterprise, which would not | By Greorce A. V. Russet, M.Inst.C.E., 
. - ars é > & . ’ ~c : 

we have wondered why this has happened be possible under complete Government control. M.I.Mech.E. 


The last to receive a reward for his labours is the} Anruoven no revolutionary developments in ste 
man who has had to “ hold the baby”; as a rule, | production have been made since the last war to cha 
he gets little more than the crumbs, with no ex- | lenge the supremacy of the open-hearth, Bessemer a: 
pectation of sympathy, and the privilege of paying | arc electric processes, these established processes ha 
income tax on them. : | been so considerably improved in respect of facilitic 
These are fundamental facts that should not need | and operating practice that standards of performance: 
}any reiteration, but through ignorance, thought- ovat prreegrtronn ». dlbnpe-e-engcnedrannens ; som n 
|lessness and prejudice they are too often over- ohn me, ere age —— ae be rie ach mo ~ 
: ; achieved in open-hearth practice, by contrasting goo 
looked. They should be kept continually before all | average performances in the periods 1919-25 an 
|employees, to prevent agitators, for their own | 1933-41. If these results are accepted as representati 
personal ambition, misleading the younger men, as | of the present possible and mean values for the sign 
ficant criteria, it will be found that hourly producti 
| rates have increased 62 per cent., while heat consum; 


The war effort has shown what well-directed train- 
ing in properly conducted centres can produce in a few 
weeks, in the case of both men and women. These 
facts are known, and it should be possible to use 
this experience on lines which I strongly advocated 
in 1920, after the last war. The engineering em- 
ployers and the A.E.U. should find it possible to 
arrange to abolish the present system, and to adopt 
a scheme where lads would be trained as “ certi- 
ficated engineers” under Government control, 
with certificates granted and wages arranged accord- | an an 
ing to skill in whatever direction they desired, as | we have seen another man create trouble in Europe 
fitters, turners, toolmakers, production men, ete. and in the whole eee Aye ye ine Porrie araee tions have fallen 36 per cent. Equally striking advance: 
The examinations should be held every six months, to press this quests & ae tsmanship when happier have occurred in electric steel production and whil 
for which anyone could sit on application and on Cimes Come again, and the matter might then receive perhaps, the development of basic Bessemer operation- 
payment of an entrance fee. The highest-grade the consideration that it deserves. | has not been relatively so great, this is largely due t 








engineer should have preferential treatment in Yours faithfully, | the high standard which facilities and practice ha 

employment to ensure that those receiving the Artuur 8S. Murpoca. already reached in the leading plants before our peri: 

highest wages should always be employed, thus | Uddingston, Glasgow, of review. Only the acid Bessemer process has 1 
: ti k oo hat “ +h . I I ‘ January 28, 1942 mained in a relatively stagnant condition, althoug 

y > 7 £ > > . € e > Se ; - - . 

EP TanS a that * there is no such thing as | | there are indications that this process will receive mor 

cheap labour. There would have to be some | often 

provision for “ de-grading ** men who fail to main- d | The author thought that it might be useful to co 

tain their standard, and while this would not be | ENGINEERING ASTHETICS. sider some of the factors underlying these advances 

easy, it should not be insurmountable. Such a To THE Eprror or ENGINEERING. with the object of providing a basis for a discussio 


: : p Doi a! 3 4 soateen ait . —P he 
scheme, with Government approval, would give all | Sm,—In your leading article in ENGINEERING of | mene rd = yore eit nnr-digar yalee he 
yey amr “env the opportunity of acquiring an equal January 30, you refer to the “ curved lower chords ” | - their utilisation in strengthening the competitiv: 
standing with marine Cageaeere. It would be a0 | of the Forth Bridge. I venture to suggest that this | position of those older seats of the industry, th 
incentive for all to reach the highest grade of their | is rather misleading as, though the general effect | economic future of which will undoubtedly be affecte: 
particular ability, ensuring that each would receive | i, a curve, the bridge is actually built up of straight | if not jeopardised, by the combination of advantag: 
remuneration commensurate with his skill, and | lengths of tubes. I am drawing your attention to| possessed by some, at any rate, of the newer centres of 
reviving the old craftsmanship and skill which, | this point, which has a bearing on the matter dealt | steel production when the present abnormal deman 


in the past, made British engineers the best that| .-..°:. | _ tn. 1 4... | for steel disappears. His approach will be broad|) 
could be produced. with in your article, as these chords were criticised | from the standpoints of costs and practical operation- 


| by an architect on the ground that their appearance | as Jack of time will prevent attention being paid to tl 
4 e sec ; ” F £ ale ‘ . A : $ if g ‘ k 
a - oom oben 4 Bey aioe te re ae | would have been improved if they had been actually | many finer points of metallurgical technique and plant 
quite ano 3 _e oO a4 “2 ustry, ware", | curved ; and even after ENcinEERING had pointed | design arising. The importance of a low ingot cost 
nang: Anglia ged sas fete, ap with the out that these straight lengths were struts, he was | needs no stressing; it is the only assurance for thy 
eri the craftsman has been ok; consider | apparently still of the opinion that the correct con- | continued financial success of a steel nae ~~ 
_— the most important sectson OF tae engineer- | struction of the bridge should have been sacrificed | °“* '* the advantages which ay env 
ing industry, whereas he is really the tail even | to what he thought would look better. From thi | improved rolling and finishing facilities often prov: 
though it be “some tail.” The development of | - S t a. * | illusory—a point not infrequently lost sight of if on 
g : 4 I t appears that there may be a fundamental differ- - ; j 
an engineering business must proceed somewhat on | os - we , may judge by some of the developments whic h hav 
the following lines. First comes the creator wh ence of opinion oo hat is artistic ; an engineer | occurred in the interval between world wars. To 
6 , 7 : ©; | would be hardly likely to think a curved strut in a| clear on the cost angle the author would like to stat: 








either as designer ad REVERSES, through ———- bridge a thing of beauty. that the costs he has in mind are the overall or financia 
hard work, has conceived something new. Many | The references above are to pages 537 and 571 of | costs of production, which include allowances { 
such have died in penury, and few have reaped the | vol. 64 (1897). | capital invested, and not only the direct items 0! 
full value of their efforts. Secondly, to bring the | Yours faithfully | expenditure, such as materials, labour, repairs, mat 
invention to fruition, money must be spent at Ww. H NeEwMAN | tenance, ete. : ve 
great risk by some person or persons, who become Ditchling, Sussex PUaTYOe? “"* | Tt is desirable to emphasise this, as confusion « 
. . . . s* ae | » ~ % 8 In 
abused as capitalists if the proposal is successful| pepruary 3. 1942 | thought may creep in when the basis of costing 1s 1" 
oA x6 8 : ; ebruary 0, lve. | doubt. While ordinary costs should afford a means o! 
or as fools if it is a fa‘lure. Few remember the "iy ¢ ad 
fi ial fail hile L at ion is f i controlling operations day by day, they are not ad 
nancial failures, while much attention is focused on quate when considering such matters as the desirabilit) 
those who are successful. If one looked back | PAPER SALVAGE | of rehabilitation or replacement of existing facilities. 11 
through the old numbers of ENGrneEeRrne, what | . | is often on the correct solution of such problems that 
a graveyard could be found of companies started | To THE Eprror or ENGINEERING. | the financial stability of steel companies depends. It 
with much enthusiasm ; full of promise, technically! Sir,—As a means of complying with requests, | Will be convenient firstly to review the three princips 
sound, but now forgotten. Production methods | both to conserve useful technical material and to add | *YP®® of process separately, to bring their advantage- 


i i i i ont ¢ f development. 
come next in order, for without good manage ; y . » % |} and drawbacks, in their present state o ve 
mut g management, | to collections of paper salvage, perhaps my plan may | into clear relief. After this their correct utilisation t: 


the scheme will fail. This calls for an immense | interest other engineering organisations. With special — 
amount of foresight, courage and ability. Selecting | reference to your own journal, I am keeping this}. Paper read before the Cleveland Institution of 
the correct tools and the best routine looks easy a intact for one year, and removing the advertisement Engineers, at Middlesbrough, on Monday, January 1° 
few years later, but planning ahead calls for an pages of the previous years in our reference library. | 1942. Abridged. 




















riB. 13, 1942. 
meet the varying conditions encountered in different 
centres of steel production will be more apparent and 
it will then be easier to look into the possibilities which 
exist for their rational combination. 
Vaterials and their Conditioning. 
t will be useful to consider the availability and cha- 
racter of the principal materials for steel production. 
With our present perspectives it is difficult to v isualise 
n early substitution of pig-iron and scrap as the 
tallurgical bases for bulk steel manufacture ; such 
materials as sponge iron still seem a long way off as 
ommercial alternatives. The economic and technical 


forces which operate in any particular region to give a | 


hias in favour of either one or other of these are com- 
plex and not easy to generalise upon. It is apparent, 
however, that under free competition steel plants 
cated in relatively new territories, serving a widely 
spersed market and remote from large aggregations 
f population, will be larger users of pig-iron than works 





Before proceeding, | 


ENGINEERING. 


Minette region of Lorraine and Luxembourg, the Bir- 
mingham district in the Southern United States, the 
new Russian plants established in the Magnitogorsk 
and Kusnetzk regions, and, to a lesser extent, the 
North Lincolnshire district. In these areas valuable 
ore deposits, in some cases lying near coking coal, 
make possible the production of pig-iron at a low, or 
relatively-low, cost, and this enables ingots to be made 
very cheaply with an appropriate technique of steel 
production, despite the lack of scrap, and permits the 
dispatch of finished products over considerable dis- 
tances at a competitive cost. Territories where an 


on a scrap basis are rarer. Perhaps the best instance 
|is provided by the West Coast of the United States, 
| where a comparatively large demand for steel products 
| has developed without there being, reasonably near at 
hand, any ore and coal deposits upon which blast- 
furnace operations can be established. Therefore steel 








important steel industry can be justifiably established | 











TABLE I.—EXAMPLES OF TypicaL Goop Basic OpEN-HEARTH OPERATIONS IN THE PERIODS 
1919-25 AND 1933-41. 
| | Hot Metal Com- 
| ositic sc m 
Average | Average | Heat Con- | cyto y 
Percentage) Output | Output | sumption! ; 
Period. Year Plant Cype and Size of Hot Metal | per Hour | per Square! per Ton of 
| | Symbol Furnace in Charge.| (Tapto | Footof | Ingots | | 
| Tap). | Hearth B.Th.U. | Si. | P. 
Area per | 10°. | | 
| Hour. | 
Tons. | Lb. } | Per Cent. | Per Cent. 
J 
B.C.N Stationary 60tons | 80 5-4 31 8-2 | 0-8 1-4 
B.C.1 rilting , MP 60 7-5 34 | 74 «OY 1-1 | 1-8 
} B.A.F. 140, OC 6s 7-0 37 | s-1 | 0-4 1-7 
1919 BS 200 — | 66 10-5 42 | 8-0 j 0-5 1-0 
1925 | | ASW Stationary 80 ,, 55 8-5 45 6-9 | 1-0 | 0-2-0°3 
| A.B me 7 @ »3 6-8 | 31 7-6 } 1-0 | 0-2 
| GH ; loo 70 10-3 | 45 } 5-7 0-25 | 2-3 
| 
Mean 8-0 Mean 7-4 
i | 
| B.C.N Stationary 100 tons | 83 | 8 | 47 " 5-0 | 0-8 j 1-23 
B.C.F, rilting 175 | 6S } 11-0 49 5-9 | 0-40 1-4 
B.A. ; 250 om ae). ee ” ad ee 0-5 1-5 
B.R Stationary 100 | 60 10-5 499CO| 5-6 | 0-5 1-5 
1933 | BAF Tilting 300 } 76 } 13-5 | 49 } 4-5 | 0-3 °| 1-4 
1941 « AG. Stationary 150 | 40 14-25 | 50 | 4-4 0-8-1-2 | 0-2-0-3 
| A.L a — -' 4 62 17-1 51 3-5 | 1-0-1-2 0-2-0-3 
| A.T : 160 | 43 13-6 51 | 0-75-0-9 | 0-7-0-8 
G.H me 100 | 21 14-0 52 | 4-5 | 0-25 2-3 
GM. Tilting 200 | 75 14°5 | 48 3-9 } 0-25 1-8 
| | 
| Mean 13-0 | Mean 4-7 
} | 
TABLE II.—MIrXxerR FACILiITIEs IN REPRESENTATIVE OPEN-HEARTH OPERATIONS. 
j l | | 
} | Average Hourly 
| Tons of O.H. Demand for Theoretica! 
Type of Plant Open-Hearth | Mixer | Capacity per | Mixer Metal | “Stay Time” 
Mixer Plant. Symbol. Capacity | Capacity. Ton of Mixer with 0-9 | for Metal in 
| | Capacity. Employment | Mixer.* 
| Factor of 
Open-Hearths. | 
Size | | Size. | Tons per Hour Hours. 
No Tons. | No | Tons. | } i 
} | | 
A.T 0 160 | 1 1,000 1-4 | 45 20 
A.0 15 120 1 1,500 1-2 | 63 24 
| Al l4 120 2 1,000 1-1 | 95 | 21 
Inactive 10 150 | | 
AG 7 150 =| l 600 | 1-75 | 36 | 16 
A.D 12 100 1 1,000 1-2 45 22 
A.L 6 175 1 600 | | 
1 400 | 1-06 | 58 | 17 
B.A.F 3 250 | 1 500 | 
; 300 | 1 600 | 1°5 | 56 | 20 
B.R 4 80 
6 85 i 400 2-1 35 | 11 
|| B.C.N 7 100 2 400 0-8 45 18 
Active | BEM 5 200 
2 av) 1 600 1-9 7 13 
B.A 3 200 1 400 } 1-5 | 31 13 
B.N.P 7 60 1 300 
1 160 | 1 } 400 | 0-8 | 25 22 
G.K.B. 100 | 1 300 | 1-3 


* This assumes the 


established near important centres of consumption | production must be based essentially on scrap. Regions 
yielding scrap in large volume which is cheaply re-| which are intermediate in characteristics between these 
Works in the first cate- | two extremes are responsible for the bulkeof the world’s | hard ore. 
Typical of these are the principal | 2 per cent. or 3 per cent. of mill scale. 


turnable to the steel plants. 
uory will tend to be restricted to the use of their 


internally-produced process scrap, whereas the other| centres of production in the Eastern United States, | 








mixer is worked full. 


| steel production. 





The conditioning of pig-iron and scrap has received 
much attention during the last 20 years. This is all 
to the good, but sometimes, the author considers, 
the economic optimum of expenditure on conditioning 
processes has been over-reached in a desire to facilitate 
the operations of steelmaking. The preponderant 
influence of material costs on the total cost of ingot 
production should never be lost sight of or else it will be 
found that losses can creep in which would not be 
suspected when only the factors influencing conversion 
cost are watched. What, in the author’s opinion, is 
more important than ideal composition or physical 
condition of materials is their regularity; ths is 
particularly the case with pig iron. Wide fluctuations 
in composition are more detrimental to low cost steel 
production than the regular availability of what, from 
the point of view of composition, may be regarded as 
| inferior iron. It should be the business of the steel- 
maker to devise his process so as to work efficiently on 
what is available, but with an operation like steel 
production, lack of regularity is inevitably a handicap. 
For pig iron, the importance of good physical condition 
of blast-furnace metal is now more appreciated by all 
| concerned, and substantial progress has been made in 
the regular delivery to the steel plant of good hot iron. 
| This has come about by the trend to larger blast- 
| furnace units, with consequently larger casts; the 
|}employment of better transfer ladle-car equipment ; 
and the more expeditious handling of hot-metal traffic 
| between the blast furnaces and the steel plant. How 
|far physically good pg iron of a given composition 
| should be pre-refined to facilitate its later conversion 
| into steel is a moot point, regarding which a wide 
| diversity of practice is observable in different important 
| centres of steel production. It is difficult to draw a 
| hard and fast line between advanced pre-refining prac- 
|tice in active mixers and duplexing operations. 
| Perhaps the best criterion to apply, in any case, is 
| whether the carbon as well as the silicon and/or the 
phosphorus are reduced or only the silicon and, perhaps, 
the sulphur. Latterly the possibilities of ladle treat- 
| ment of blast-furnace metal have been also seriously 
explored. The mixer capacity installed varies con- 
siderably. In Table II are given some examples of open- 
hearth plants employing inactive and active mixers, the 
practice in which may be considered to be representa- 
tive. The author is not aware of the employment of 
any really active mixer equipment in conjunction with 
Bessemer operations, either acid or basic. In all 
instances the converter is expected to operate with the 
metal as produced by the blast furnace. It is believed, 
therefore, that, in general, the uniformity of pig iron 
produced for Bessemer operations is higher than in 
average open-hearth practice; a fact which is not, 
perhaps, without significance. 
| The preparation of scrap for steelworks through the 
| segregation of different varieties at points of collection, 
has been an undoubted advance wherever introduced : 
| nowadays, with the greater use of alloy steels, such 
| segregation is becoming vital. The manufacture of 
| synthetic scrap has lately become quite considerable 
|in the United States as a means of utilising otherwise 
redundant blast-furnace and Bessemer capacity. It is 
said to be quite cheap to make, though its production 
at points more or less remote from its utilisation cannot 
| be regarded as an ideal economic process, but under 
| the special conditions obtaining is possibly justified. 
|The blown metal is recarburised with anthracite or 
coke dust to give about 0-5 per cent. carbon. With 
| regard to steelmaking fluxes, there have been two con- 
| flicting tendencies, one towards the increased use of 
| limestone and the other towards the employment of 
lime. The cheapness of limestone is a powerful induce- 
ment to its employment and where possible a sub- 
| stantial cost advantage can be obtained by its use. 
Oh the other hand, lime makes a substantially less 
thermal demand upon the furnace or ccnverter and can 
react more rapidly to formaslag. Thisis advantageous 
in operations where heat demands are already con- 
siderable or where the heat release capacity of a furnace 
is inadequate. Some use of sinter, as oxide, is being 
made in the United States where plants are badly 
located with respect to supplies of a good low-silicon 
Some operators use a sinter enriched by 
An interesting 
development which has taken place in this country has 





class of steelworks may vary all the way from cold- | such as the Pittsburgh, Chicago, Cleveland and Youngs- | been the employment of a “ limy ” home ore as com- 


melting practice based on the utilisation of a minimum 


town and East-Coast districts, where large scrap | bined flux and oxide. 


This practice enables low-iron- 


amount of pig-iron, up to, perhaps, a sixty-forty opera-| supplies are available in conjunction with conditions | containing ores to be employed for feeding purposes 
tion, depending upon the weakness of the scrap market | favouring the production of pig iron at fairly low costs. | and keeps down the extraneous silica brought in. 


and of the cost of the assembly of materials for pig-iron 
production. 


increasingly rare to find localities in which it is eco- 


The Ruhr and Saar districts, the Liége and Charleroi | 
With plants of suitable size for economic | and Valenciennes areas, and the Glasgow, Sheffield and 
exploitation under modern conditions, it is becoming | South Wales districts in this country, provide further 
It isin these intermediate territories that 
nomically attractive to base operations on the use of | the open-hearth process is most firmly entrenched and, 
less than 30 per cent. of pig-iron, so that the economies | as far as can be seen, it will remain responsible for the 


| examples. 


(To be continued.) 








ROYAL METEOROLOGICAL SociretTy.—aAt the recent 
}annual general meeting of the Royal Meteorological 





to the works as a whole which may be derived from the | bulk of the production on account of the wide range of Society, Professor D. Brunt, F.R.S., was elected President 


employment of hot-metal can be secured. 


mixture which it can convert into steel efficiently. 


In in succession_to Sir George Simpson, K.C.B., F.R.S., who 


As concrete examples of territories where steel opera- | areas where scrap is scarce the converter has proved, | delivered an address on ‘‘ The Electricity of Cloud and 
tions are virtually forced to depend upon pig-iron, with | and, in the author’s view, will continue to prove, a/ Rain.” The report of the Council for 1941 was read and 


cnly process scrap to supplement it, may be cited the 


serious rival either alone or as an auxiliary. 





adopted. 
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LABOUR NOTES. 


FieurEes compiled by the Ministry of Labour and 
National Service show that, mainly owing to severe 
weather, a greater number of men and boys were 
unemployed on January 12 than on December 8, but 
that fewer women were out of work. Many of the 
women unemployed are agricultural workers, but the 
seasonal decline in the numbers employed was less 
pronounced than usual. There are, it is stated, 
encouraging signs of an increase in part-time employ- 
ment, and the Ministry invites the fullest co-operation 
of employers in devising part-time schemes for the 
employment of married women. 


The number of men and boys, registered at employ- 
ment exchanges as wholly unemployed on January 12, 
was 100,125—an increase of 7,872 compared with 
December 8. 
by interviewing panels as unsuitable for ordinary 
industrial employment. Those registered as on short 
time or otherwise temporarily suspended from work 
on the understanding that they were shortly to return | 
to their former employment numbered 7,288—an 
inerease of 2,862. Those registered as unemployed 
casual workers numbered 8,951—a decrease of 572. 


The corresponding figures for women and girls on | 
January 12 were 70,647 wholly unemployed, val 


temporarily stopped and 299 unemployed casual 
workers. Of those wholly unemployed, 2,474 had been 


classified as unsuitable for normal full-time vr. 
ment, and 2,325 as unable for good cause to transfer to 


another area. - 

In answer to a question in the House of Commons, 
Sir Kingsley Wood, Chancellor of the Exchequer, said | 
that the number of manual workers liable to pay income | 
tax by deduction from their wages this year was some 
5,500,000. The deduction of the tax, due to commence | 
at the beginning of January, had started in over 90 per 
cent. of these cases, and it was anticipated that the | 
deductions would start in the remaining cases within 
the next week or two. 

Moving the second reading of the Restoration of 
Pre-War Trade Practices Bill, Mr. Bevin, the Minister 
of Labour and National Service, said that the purpose | 
of the measure was to restore after the war, in accord- 
ance with the Government’s pledge, trade practices 
departed from during the war. It was intended to 
operate for the 18 months succeeding the end of 
hostilities, and the obligations, laid on employers in 
clause 1 to restore trade practices and maintain them 
for 18 months after the war, applied equally to under- | 
takings begun during the war. Many things, however, | 
had been introduced during the war which the trade 
unions or the employers might desire to retain. Pro- 
vision was, accordingly made for agreements modify- 
ing or waiving the obligation under Clause 1, but only 
unions whose custom it was before the war to maintain 
a practice could enter into the agreement. If a differ- | 
ence was not settled by conciliation machinery, it | 
would be referred to arbitration, and if the decision | 


Of that total, 27,162 had been classified | 


| ment. 
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need to appoint a rate-fixer . . . Sound and fair judg- 


ment with rigorous application of well-prepared schemes | 


should be his objective, and * no’ or ‘ it is not possible ’ 
should be removed from the dictionary of words and 
| terms of his department.” 


* Trade union customs and practices,” Mr. Smith 


continued, *‘ have been cast into the common victory | 


pool, together with the economic advantages that could 
be obtained by the law of supply and demand. 
Employers must depart from their stone-age idea that 
they possess all the managerial and production know- 
ledge and be ready to utilise fully the services of those 
with a historical background in industry, who are 
possessed of skill and foresight, but have. not been 
fortunate enough to reach the chair of management or 
directorate. All citizens, whatever niche they occupy 
in the life of the country, and if they value the title of 
* Britisher * must give the service they are fitted for.” 


Mr. Arthur Deakin, the acting general secretary of 
the Transport and General Workers’ Union, reviews 
the progress of the organisation in the February issue 
of the 7. and G.W. Record. Without exception, he 


| Says, every part of the country has improved its 
| membership, and the confident expectation is that the 


final figure will exceed 900,000. “ The union has also 


| been able,” he continues, “* to add substantially to its 


reserve funds. The steady flow of contributions and 
our careful administration have, despite rising costs, 
made possible the building up of our General Fund to a 
respectable total, after meeting all benefits and liabilities 
and expanding the services provided by the union.” 


It is stated on the page of the February Record 


dealing with the operations of the Docks, Wharves 


and Quays Section that, arising out of the introduction 
of the Decasualisation Scheme in the North-West, there 
was a tendency on the part of certain men to regard 
the union as no longer necessary to protect their 
interests. The impression was created that the in- 
spectorate ‘were the people to whom the men should 
look to deal with problems arising out of their employ- 
Furthermore, it was found, the writer says, 
that numbers of new entrants to the docks had been 


jadmitted to the schemes without taking up union 


membership. 


The union, it is stated, has vigorously challenged | 


| that position and, in doing so, has had the overwhelm- 


ing support of the members, with the result that, 
following the recent change of record books, there is 
practically 100 per cent. paid-up membership in the 
area covered by the scheme. The writer continues :— 
“The same problem may arise in ports coming within 
the Essential Work Order, and we must take care to 
ensure that we maintain 100 per cent. trade union 
organisation in the port industry, always remembering | 
that, however elaborate the machine may be under any | 
of these schemes, it can never take the place of trade 
union organisation.” 


Women bank employees in a number of grades 
between the ages of 20 and 30 are to be exempt from 


1942. 


|CAN LOCOMOTIVE HAMMER-BLow 
BE ABOLISHED ?* 


By Str Haroutp Nucent Coram, B.A., M.Inst.C.k. 
and MAsor Joun Dovertas Watson, R.E 
B.Sc.(Eng.), Assoc.M.Inst.C.E. 


FEB. 13, 


(Concluded from page 78.) 


Effect on Bridges.—In February, 1937, the junio; 
|author attended a meeting of the Bridge Standards 
Committee of India, at which he took the opportunity to 
explain what was being done on the Madras ang 
| Southern Mahratta Railway to reduce or even eliminat 
|hammer-blow. The Committee suggested that thy 
bridge engineer of the Madras and Southern Mahratty 
| Railway should conduct experiments to compare tly 
|impact effects on bridges of various lengths of ul 
due to a normally-balanced locomotive and ay 
“RO” locomotive. The Committee further stoted 
that they realised that if hammer-blow in locomotives 


TABLE I.—Summary of Results of Bridge Tes 





was not carried out, the employer would be liable to | call-up. Machine operators, shorthand-typists, cashiers, | Maximum recorded | 


prosecution in the ordinary course. 


Mr. Hopkinson, the Member for Moseley, moved :— | 
“That the House refuses to give a second reading to a 
Bill designed to increase the costs of production at a 
time when decreased costs will be specially necessary 
if serious unemployment is to be avoided.” He knew 
of no trade practice, he said, which was not devised 
to increase the cost of production. The Bill would | 
mean an increase in the cost of production after the | 
war, and to that extent would make the post-war | 
unemployment situation worse. He did not seek to} 


employees in the Trustee and Central Clearing House 
department and women engaged in banks as Army 
agents, are among those who will be exempt. A 
further 10 per cent. of male staffs is soon to be re- 
leased. Deferment will be granted to the remainder 
until August 31 when the position will be reviewed. 


In a report issued on Saturday last, the Industrial | 
Health Research Board of the Medical Research | 
Council finds that the time lost by factory workers 
through sickness, injury and absence without per- | 
mission, when undisturbed by extraneous factors, | 





Deflectometer Extensome 
Results Results, 
XB/I/ | XB/I 
Ro. | XB/1 RO. XB 
12 ft. 0 in. Span ( Bridge | i 
No. 385) 
Maximum recorded 
impact per cent. 20-0 20-0 54-5 63 
Average maximum | 
impact 14-3 | 20-0 | 41-6 57 
Calculated maximum j 
impact > | / 100-0 | 100 
15 ft. 9 in. Span ( Bridge 
No. 348). 
Maximum recorded 
impact ercent,| 20-0 | 30-0 25-0 Det 
| Average maximum | | 
| impact 10-3 17-4 || 23-6 :9 
Calculated maximum | | 
impact - | } 100-0 100 
20 ft. 3 in. Span ( Bridge 
No. 184). 
Maximum recorded | | | 
per cent | 5-5 | 72-7 | 
Average maximum | 
impact ‘ } M1 47-8 
Calculated maximum } 
impact | 06-6 
30 ft. 0 in. Span ( Bridge | | 
No. 3474) | 
Maximum recorded | | 
impact percent.| 25-0 410-0 | 2-0 44 
Average maximum | 
impact ie 12-9 25-9 20-5 29-7 
Calculated maximum | 
impact 84-7 s4 
50 ft. 0 in. Span ( Bridge | 
No ) 
Maximum recorded | 
impact .. per cent. 23-8 38-1 53-8 69-2 
Average maximum 
impact . 19-7 26-6 41-0 53-- 
Calculated maximum | 
impact . | 66-7 66-7 
64 ft. 0 in. Span ( Bridge | | 
No. 393) 
impact per cent 8-0 | 24-0 28-3 | 4 
Average maximum 
impact . 6-5 17-0 17-8 7 
Calculated maximum 1 
impact ™ 578 57-s 
131 ft. 0 in. Span ( Bridge 
No. 688). 
Maximum impact i] 
per cent | 4-6 11-6 M-4 45 
Average maximum | 
impact , wt 1-97 8-9 12°5 25 
Calculated maximum | 
impact a 35-9 | | 35 


could be eliminated, and also if rail-joints on bridges 


do harm to the trade unions with whom he had worked varies with the weekly hours of work. It was usually | were eliminated by welding lengths of rails together, 
closely during his industrial life, but, in his view, the low when the hours of work were less than 60 per week, | expansion-joints being provided over piers where 


measure would weaken them as it was not genuine. | 


The findings | 


but rose as the hours increased up to 75. 


necessary, two of the main causes of impact on bridges 


The amendment was not seconded, and, after some | suggest that over an extended period, the weekly would disappear and there would be a good case for 


further discussion, the Bill was read a second time. 


| hours of work should generally not exceed 60 to 65 | revision of the impact formula to take cognisance of 


| for men and 55 to 60 for women, and they are based | these special conditions. 


Mr. Fred. A. Smith, the general secretary of the | 
Amalgamated Engineering Union, clearly does not | 
underestimate the qualities which a successful Minister | 
of Production should possess. Discussing the subject | 
a day or two before Mr. Churchill’s announcement of | 
the appointment of Lord Beaverbrook, he said :- 
‘ The citizen appointed to this great task will need to | 
possess superb characteristics, drive and initiative, | 
to recognise no barriers as unsurmountable, be quick 
to take decisions and be powerful in their application. 
He must also disregard the long-drawn-out procedure 
experienced in many Government Departments, some 
of whose actions lead one to inquire whether they have 
ever been advised that a state of war exists. To use 
an engineering term, the Minister of Production will 





on investigations which now cover 50 factories em- | 
ploying about 200,000 workers. | 


According to Mr. N. M. Shvernik, the leader of the | 
Russian trade union delegation which is on a visit to | 
this country, the delegates consider that if industry 
as a whole can be judged by the work of the 60 factories 
and plants which they visited, British industry is work- 
ing well. They saw good organisation of production 
and excellent equipment at these factories and plants, | 
but the most striking fact of all was, they found, the | 
splendid moral of the British working men and women. 
British industry possessed all that was requisite to | 
increase the output of all forms of armaments, but | 
there were still very considerable unutilised reserves 


The experiments asked for by the Bridge Standard 
Committee were carried out in 1938, with a special 
test train consisting of an “ XB/RO” locomotive 
coupled by empty bogie passenger-coaches to a norm 
ally-balanced ‘““ XB” locomotive. As the two engine~ 
were coupled, the variation of speed was eliminate:| 
and the resulting impacts were more readily com 
parable. Early records made with the De Forest 
scratch extensometer appeared to have been affected 
by the vibration of the girders, and the results wer 
far from consistent. Later, the difficulties were, to som: 





* Paper presented at a joint meeting of the Institution 
of Civil Engineers and the Institution of Mechanica! 
Engineers, held in London, on Tuesday, December 1° 
1941. Abridged. 














ments of deflection would give more reliable results, 


























XB/1/RO,” 


and in general when rebalancing any 


and a simple instrument was designed to measure | other type of locomotive for no reciprocatin; rts, 
Pp | 


deflection. 


these are considered to be reliable. 
In the series of tests described, 
used. The normal “ XB/1” 


were 


balanced for 66 per cent. reciprocating parts distributed 
between the leading, driving, 


equally 





only 
engines, the characteristics of which are widely known, 


*“XB” 


locomotive 





Most of the results and conclusions which | 
follow are based on the records obtained by the de- 
flectometer, supported by extensometer results where | balance masses as calculated above. 
|a few more holes are drilled in the crescent than are 
-class | calculated to be necessary. 
| valent weight correspond to the weight of the side-rods, 
are attached to the crankpin, 
| and each pair of wheels is mounted on roller-bearings. | 


and trailing! The extra holes in the crescent are then filled by trial | the larger spans—64 ft. and 131 ft.—there is, in both 


is 





connecting-rods, etc., 


holes are drilled in the crescent of the balance-weights, 
taking out weights of metal equivalent to the out-of- 
In actual practice, 


Collars, which in equi- 
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BRIDGE DEFLECTIONS DUE TO LOCOMOTIVE HAMMER-BLOW. 
TABLE II.—DEF wart ‘TOMETER RESULTS. 
ei . co ee he a These ‘7 | 
Engine No, 212, XB/1/RO | Engine No. 213, XB/1. 
: . = ee ee ee Sa Seideiintaiaiadh an 
Speed —_— Maximum | Maximum | — Maximum Maximum Calculated | Calculated 
lest Miles | Deere Gee Deflection Corres- Deflection Corres- | —- i — Deflection Corres- Deflection | Corres- Deflection :] Impact 
Number per Sng > of Right- ponding of Left- ponding aves | Of Might ponding of Left- | ponding 
. pan to Point Span to Point act : 
Hour ge Hand Impact Hand Impact er Hand Impact : Hand Impact : 
ron Tyre of Girde Girde | ron Tyre of Girde Ginter : 
Left-Hand meg ~— Right-Hand ena — 
Driving Wheel in Per cent In Per cent Driving-Wheel : | In Per cent. in, Per cent. In Per cent. 
. 12-ft Span: Bridge No. 385 | | 
Slow 0-05 0-05 0-05 0-05 / 0-053 - 
1 55 7 ft. Sin, N 0-055 10-0 0-055 10-0 4ft. lin. N. 0-06 20-0 0-06 20-0 ) 
2 57 = 3 N 0-055 10-0 0-06 20-0 i 0. 6 s 0-06 20-0 0-06 20-0 L o-n1 100 
i ; 60 hy 9 s 0-055 10-0 0-06 20-0 is. 2 s. | 0-06 20-0 0-06 20-0 f | 
i 4 60 7 i N 0-06 20-0 | ‘, & N. f° 0-06 20-0 | 
: j | | 
15-ft Span : Bridge No. 34 | } } 
Slow 0-10 OO i] a= 0-10 0-09 } - ! 0-09 | —_— 
1 60 5ft. Ola. N 0-11 10-0 0-10 11-1 l} 1ft. 6in.S 0-13 30-0 0°10 ll-1 } | 
2 60 oo O ae 0-12 20-0 0-095 6 “1 3,8, 8 0-11 10-0 =6| = 0-10 11-1 | > 0-18 100 
; 65 4 3 N 0-11 10-0 0-095 5-5 ‘6. @o6 0-12 20-0 | 0-11 22-2 
; | Pat oa gl fe 
| 20-ft Span : Bridge No. 134 | | 
| Slow O-11 0-11 | I V-11 - 0-11 | | O-16 | — 
1 60 Lft. Oin. N 0-14 27-3 0-16 | 45-5 |} Sft. 3in.8 0-15 | 36-4 0-19 | 72-7 1 o-g2 9-66 
2 60 ci Oe 0-14 27-3 0-15 | 36-4 7 &,, N 0-16 | 45-5 | O15 | 36-4 ; ‘ 
- | - —_—— —_|—___...., 
| , | | | 
| 30-ft Span: Bridge No. 3474, } | i 
Slow 0-15 0-16 _ | 0-15 ' 0-16 | _— |. 0-18 a= 
1 57 6ft. Oin.s 0-16 6-7 0-17 | 6ft. Gin. N, 0-17 13-3 0-19 | 18-8 ) | 
2 60 7 0, N 0-17 13-3 0-17 , 2. £6 Be 0-19 26-7 | 0-20 25-0 Iho-s3 | seer 
57 se 0-17 13-3 0-18 2, 6. NN.) ol 26-7 i 020 | 25-0 ” ‘ 
4 eo 13. % 8 0-18 20-0 0-20 Dead centre | 0-21 40-0 0-21 31-3 | | 
| | | | 
0-ft Span: Bridge No. 183. | | j | 
Slow 0-22 0-21 0-22 - 0-21 ~ } 0-38 = 
: #+@ 0-25 13°6 | 0-27 22-7 _ 
2 60 0-27 22-7 0-29 31-8 - | _ 
; 60 | 6ft. sin N 0-27 22-7 0-25 19+1 2ft.inin.s. | 0-27 | 28-7 >? Toe 66-7 
4 57 0 1 N 0-26 18-2 0-26 23-8 is) 7 on 0-26 | 18-2 0-29 38-1 j 
5 eo | 7 bear” 0-26 18-2 0-2 | 191 eer ee, 0-28 | 27 0-26 | 23-8 
ee anes ah OTR re ss nT Tag i. Win. Loser ” 
| 64-ft Span; Bridge No, 393. | 
Slow 0-25 | 0-25 — 0-25 _ 0-39 — 
1 57 sft. 3in.S 0-27 5-0 8-0 3ft. 5in,N. | 0-30 | 20-0 0-31 24-0 = |) 
2 60 1 ye 0-27 8-0 } 4-0 wells . 0-2 | 16-0 0-30 | 20-0 Il 6.61 se.e 
5 60 s 1... 8 0-26 4-0 8-0 => Ph we 0-28 | 12-0 0-29 | 16-0 | t : badd 
4 60 2 4, N 0-26 4-0 8-0 8,1, 8 | O88 12-0 0-29 16-0 
amas.) i | 
Engine No. 214.—-XB/1/RO. 131-ft Span: Bridge No. 638. } i 
Slow | 0-43 0-43 _ | - | 0-43 | = 0-43 - | 0-60 — 
i 40 0-45 46 0-45 | 4-6 2ft. 3in. 3 0-47 9-3 0-47 9-3 = ds. 
2 30 0-45 4-6 0-43 Nil | - } - — ~ | — | - _— 
; 30 ! 0-45 4-6 0-44 2-3 | a re | 0-45 4-6 } O-44 | 2-3 | - — 
4 40 0-44 2-3 0-43 Nil a 0-46 | 7-0 0-46 | 7-0 = 
5 40 0-43 Nil 0-43 Nil Cu Wu Bt 0-47 9-3 0-48 11-6 | ~ — 
6 60 0-44 2-3 0-43 Nil Sa Mah 4 0-48 11-6 0-48 11-6 0-R2 35- 
7 57 0-44 2-3 0-43 Nit 6 2,8. | 0-48 11-6 O48 | u-6 | 1 7 
TABLE III.—ParTicuLars OF BRIDGES. and error until balance of the revolving parts is attained. 
_— — — a —___—_—_— -———- It is realised that this method is of doubtful accuracy, 
Clear span 12 ft.Oin. | 15 ft. 9in. | 20 ft. 3 in. Ay 30 ft.Oin. | 50ft.O0in. | 64 &. 0 in, | 131 ft. 0 in | since, unless the wheels are rotated at speed, it cannot 
Bridge number 385 348 184 | 347A | 183 I 688 | be ascertained which wheel is out of balance. For 
Mileage 134/22-23 128/1-2 79/23-24 127/23-24 | 79/21-22 | 135) I: “136) 3! 211/21-212/7 | this reason, the mechanical department have a dynamic 
Section North West Line (Broad Gauge). | bal hi 1 t ti hich 
Description of girder® | S.C. $.C ' S.P. , s. SP. S.T. lancing machine under construction which is ex- 
Effective span | 13 ft. 7} in. | 17 ft. 7p in. | 22 ft. 34 in, | 31 ft. 9in. | 52 ft. 6in. | 67 ft. 5 in. | ae 36 ft.O0in. | | pected to give more accurate results. 
Overall length .. | 15 ft. O in. 19 ft.6in. | 24 ft. 4in 33 ft.6in. | 55 ft.Oin. | 69 ft. 10 in. ft. 4 in As wide a range of spans was used as was possible 
Ratio of effective length to | | | | | | ly. fi 12 f 131 ft.. taking i id 0 
depth 9-75 10-3 12-9 | 9-76 11-88 | 11-35 5-91 | namely, from t. to 9 ing into consideration 
Abutment or intermediate span | Abutment | Abutment | Abutment | | Intermediate, Abutment | Abutment | Intermediate | the fact that it was feasible only to carry out tests on 
” 
| and Pier | | No. 4 Span | and Pier | No.12 Span | the north-west line of the Madras and Southern 
al ton | Mahratta Railway, where “ XBs” ular use 
Gradient | Level | Level 1 in 660 Level 1 in 660 Level | Level | Manratta allway, where ADS are in regular use 
Span on straight or curve Straight Straight | Straight Straight Straight Straight | Straight |and sufficient time is available between trains to carry 
Square or skew . Square Square / Square Square Square Square Square out tests. Particulars of the bridges used in the tests 
Distance of rail-joint from| None on Noneon | Rail-joint | - iven in Table II. Th ao . lof 
centre of span - span span | “dead at | are given in lable . e test train consisted of one 
| | centre of empty third-class bogie-coach coupled — engine 
| span | | sate gin, |N0 212, “ XB/1/RO,” and engine No. 213, “ XB/1,” 
ro north : | 12 ft. 10} in, | 23 ft. 104 in. | 7 ft. 3 in. {54 ft. 3in. except for the 131-ft. span bridge. On this bridge, 
Dis i ' - ; bd ; o r 
— | | 12 ft. 1p in. | 22 ft. 9im, {25 fn. 9 in. two third-class bogies were _coupled between the 
einihs alanis oibe: ceiee -9in. | engines, and engine No. 214, “ XB/1/RO,” was used 
“ig 0 | ry . 
re wna? isa | so-ss 3-78 10-78 «6©| «616-05 | 56-0 instead of No. 212. Deflections and stresses were 
Total dead-load on span, tons..| 3-13 4-56 6-69 10-14 26-56 | 39-0 | 167-92 first measured at the crawl while the train was backing 
Frequency of vibration, as | . ,at about 3 m.p.h., and again as nearly as possible at 
given by | : - 
1 | 60 m.p.h., at which speed several runs were made. In 
we the case of the 131-ft.-span bridge, lower speeds were 
» + -9 . . . 
formula tg Ss = : , tng din also run to try to obtain resonance, which was calculated 
D | | . : 
Critical speed, m.p.h. ’ | 80 49 to be at 3-77 revolutions per second, corresponding to 
_ |49 m.p.h. This was deduced from the formula shown 
‘a Es Oe ere , | in Table III. 
8.P. denotes steel plate ; ; 8.C. denotes steel compound of R.S.J. and plates ; S.T. denotes steel truss girder. . - , : 
, . Table II shows the maximum recorded deflections with 
extent, overcome, but it was considered that measure- coupled wheels. When converting an ‘* XB/1” into | percentage impacts, and Table I, on the ppposite page, 


summarises the results, both as regards deflections and 


| stresses, on spans of different lengths. In the shorter spans. 


the deflections are so small that impacts can be regarded 
as only very approximate. A difference in reading 
of 0-01 in. is liable to alter the impact by from 20 per 
cent. to 30 per cent. Similarly, small stresses were 
measured in some bridges, and a difference of 0-1 ton 
per square inch might alter the value of the impact 
by from 20 per cent. to 30 per cent. Caution, there- 
fore, should be used in interpreting the results. In 
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“ENGINEERING” 
(747.8) 
the deflection and the stress records, a very marked 
resonance effect under the “ XB/1”’ engine which is 
not noticeable under the ** XB/1/RO” engine. Actual 


resonance was not attained in either bridge, because in 
the 64-ft. span, 80 m.p.h. was a speed too high to 
attain, whilst in the 131-ft. span no runs were made at 
49 m.p.h., the calculated critical speed. The difference 
is, however, sufficiently striking to show the relief 
afforded to bridges by rebalancing for no reciprocating 
parts. These results were considered by the Bridge 
Standards Committee at their meeting held in Delhi in 
January, 1939. They recommended that, when con- 
sidering stress imposed by locomotives with no recipro- 
cating parts balanced, impact should be taken as 80 per 
cent. of the usual allowance. 

Conclusion.—It is perhaps advisable to discount in 
advance the effect of certain remarks made by the 
Committee sent to India in 1938 to investigate defects 
in the “ Pacific ’-type locomotives. This committee 
visited the Madras and Southern Mahratta Railway 
and recorded their opinion of two “ RO” engines as 
follows : Reciprocating weights had been un- 
balanced and there was, as a result, fore-and-aft 
vibration ” and “ owing to the absence of balance of 
reciprocating parts it was very rough and there was 
much vibration with short-period nosing and shuttling.” 
If there is one thing certain about a locomotive, it is 
that it is exceedingly difficult to isolate the effect of 
one feature of the engine, because there are so many 
effects which may mask or modify it. This is doubly 
or trebly true when experience is limited to one com- 
paratively short run on the locomotive. 

The authors are, therefore, frankly surprised that 
the committee sponsored on such limited experience 
the statement that rough riding in those cases was due 
to lack of overbalance, especially in view of an opinion 
recorded later in the Report in regard to certain modi- 
fications made in XB” locomotives, that * their 
effect could be evaluated in no better way than by 
personal impression gained when riding on the foot- 
plate on various occasions, without regard to time or 
place, and this can be very misleading.” Against these 
two adverse criticisms, based in the opinion of the 
suthors on wholly inadequate experience, there is the 
fact that 75 “ RO” locomotives are in daily use on 
the Madras and Southern Mahratta Railway. No 
trouble has been experienced which can be connected 
in any way with the lack of overbalance, and the chief 
mechanical engineer is satisfied that no difference can 
be detected between these engines and engines normally 
balanced, either in wear-and-tear or in behaviour 
on the road. It is admitted that the experience has 
been gained with outside-cylinder locomotives at com- 
paratively low speeds. There is nothing to show, 
however, that the results would have been different at 
higher speeds and with other types of locomotives. 
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WIND-TUNNEL EXPERIMENTS 
ON MODEL REACTION TURBINE 
BLADES.* 


By M. R. Yousser, D.Sc., Pu.D. 


Now that the science of practical hydrodynamics 
and aerodynamics is becoming more and more applied 
to turbines, pumps, fans and compressors, it is of 


| interest to inquire how far the knowledge of aerofoil 
| mechanics is applicable to reaction steam turbines. 


The wings of an aeroplane react in much the same way 
as the blades of a turbine on the fluid passing them, 
and experience a pressure due to similar causes. The 
blade of a reaction turbine has a form clearly akin to 
that of an aeroplane wing, but its transverse curvature 
is greater, and it has to deal with a fluid in an expanding 
condition instead of at constant pressure. Perhaps 
more important from an aerodynamical standpoint, 
the flow past the tip is not unrestricted as it is with an 
aeroplane wing. So far no theory of the reaction 
turbine has been formulated that is capable of clarifying 
fully the effect of such factors as the number, angle, 
pitch, and breadth of the blades upon the action of 
these machines. Most experiments made to determine 
the optimum circumferential pitch for a given blade 
width have aimed simply at arriving empirically at the 
efficiency without inquiring into the factors 
involved. The present investigation has accordingly 
been carried out to examine the effects of these factors 
upon model reaction blades, reproduced several times 
full size so that the Reynolds number is maintained at 
a value of interest in turbine design, but with the 
comparatively low air speeds usual in wind tunnel 
work. 

The experiments were made in the 5-ft. open-jet 
wind tunnel at the Royal Technical College, Glasgow, 
upon the Parsons’ design of reaction blade, of which the 
geometrical construction for the section is shown by 
Fig. 1. The models were made of pinewood, measuring 
9-2 in. along the chord and having a span of 24 in. 
They were subjected to two-dimensional flow by mount- 
ing them in the wind tunnel jet between two parallel, 
vertical flat plates which were large enough to extend 
well above and below the jet and to project for a large 
distance up and downstream of the blades. The general 
arrangement will be clear from Figs. 2 and 3. One 
blade had 44 copper tubes, of J, in. outside diameter, 
inlet flush with the surface of the model and laid 
parallel to the span. The tubes were distributed over 
the front and back surfaces of the blades, rather more 
closely together near the leading and trailing edges 
than over the central parts of the section. The tubes 


best 





* Paper read before the North East Coast Institution of 
Engineers and Shipbuilders, on November 14, 1941. 
Abridged. 
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were closed at one end, fitted with nipples at the other 
end for connection by rubber tubing to the limbs of a 
multi-tube manometer, and each had a small hole, 4 in. 
diameter, drilled in it at mid span, the aperture being 
smoothly finished and as perfectly as possible in the 
plane of the blade surface. Under these conditions, 
when the blade was exposed to air flow, the distribution 
of air pressure normal! to the section at mid span could 
be measured by the readings in the manometer tubes 
Additional manometer tubes indicated the static and 
dynamic heads of the air stream. The various pressures 
around the contour were measured relative to the 
static pressure datum, and expressed as ratios of the 
dynamic pressure. The results were, therefore, inc 

pendent of the liquid employed in the manometer, and 
sensibly unaffected by slight, unavoidable changes of 
wind-tunnel air speed. 

The one blade fitted for pressure exploration, as 
described above, was rigidly attached at each end to a 
circular dise housed in the vertical plates. A scale of 
degrees, on each disc, and a locking screw, enabled 
the blade to be set to any desired angle of inclination 
to the wind. A vertical slot, extending above and 
below the dise housing in each plate, allowed the four 
remaining blades to be mounted along with the pressure 
blade, at the same incidence and at any desired pitch 
For this purpose each of the four dummy blades was 
locked by means of a long bolt passing along the span 
within the section, incidence being adjusted by measure 
ment of distance between corresponding points on the 
various blade sections, such distance being, of course, 
the pitch. The arrangement allowed either one, two 
or three blades to be on either side of the pressure 
blade, all five blades being in a vertical grid ; in other 
words, the leading edges of all five blades were co-planar, 
and the trailing edges also. 

It was found that the pressure blade could be put 
in any position in the series, except the end position, 
without much change in pressure distribution, and most 
of the experiments were made with two dummy 
blades on each side of the pressure blade. The scope 
of the pressure distribution tests covered variation of 
incidence from 0 deg. up to 50 deg. at each of four 
different blade pitches, viz. :—4 in., 5 in., 6 in. and 8 in 
Subsequently the dummy blades were removed and 
pressure explored, over a range of incidence, for the 
isolated pressure blade. For all these tests the air speed 
in the wind tunnel was maintained at 90 ft. per second. 

The derivation of lift and drag coefficients from the 
measured pressure distribution may be explained with 
reference to Fig. 4. Since the flow is two-dimensional, 
i.e., invariable along the span, it is convenient to 
consider unit length of blade surface along the span, 
and to direct attention to an elemental area $s at 4 
point where the aerodynamic pressure, measured 
normal to the surface, is P; and, consequently, the 
local normal force is P 8 s, directed at an angle « to the 


‘normal to the chord cf the blade. 
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WIND-TUNNEL EXPERIMENTS ON TURBINE BLADES. 
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: Pressure Distribution Tests 





If the blade be set at an angle of incidence x, to the | tainty in the value of integrated pressure drag is too 
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the chord. It may be remarked that the trailing end 
of the chord is at the left-hand side of this part of the 
|diagram. Thus the maximum positive pressure is 
| equal to $ p v* and occurs at the stagnation point near 
the leading edge. The plotted points, of which there 
are three sets, show the results when the pressure 
blade is in three alternative positions, B, C or D (see 
| Figs. 2 and 3, opposite), in the series of five blades, 
the curves being drawn through the pressure obser- 
vations for the middle position C. The pitch of the 
blades is 4 in. The right-hand part of the diagram 
presents graphically the distribution of pressure com- 

| ponents parallel to the chord, plotted on a base of 
= g | __| | blade camber t. Hence, as will be noted, the range of 
abscissz for the lower, or front, surface of the blade is 
less than that for the upper, or back, surface. 

o | a ao ~~ % Integration of the left and right-hand plots yields 
Oo ° = ~ ww» 20 zo | the total pressure components Y, and X,, respectively 
(are) Corrected Inclination...Dea. “ssaxcume” | normal to and along the chord; whence the contri- 

bution of aerodynamic pressure to lift, i.e., the total 
resolved respectively normal and parallel to the wind | pressure component normal to the wind direction, 
direction. There is a downward deflection of the |may be derived by equation (1) with a knowledge of 
wind-tunnel jet due to the reaction of the blades, and | the angle of incidence of the blade. An interesting 
the true, effective incidence differs from the angle at| point in Fig. 5, opposite, is that the greater part of 
which the blades are set to the impinging air stream. | the lift at low incidences is due to negative pressure, 
This correction has been applied to the chord inclina-|.e., suction, over the back of the blade. At high 
tions against which the results obtained are tabulated | incidences, positive pressure over the front of the 
or plotted hereafter. blade tends to predominate. Two other features 
It will be appreciated that, in the derivation of lift | noticeable at the lowest incidences tested are that the 
| and drag from pressure distribution, the contributions | minimum pressure, 1.e., the largest suction on the back 
of skin friction are disregarded. In the case of lift the | of the blade, is numerically greater than the maximum 
resulting error is small, but in the case of drag this is | positive pressure on the front of the blade; and that 
not the case. Moreover, the integrated value of | the pressures are not by any means evenly distributed, 
pressure drag must be arrived at as the small difference | the transition being very rapid in the neighbourhood 
| between two relatively large quantities; and since | of the leading edge. 


each of these is open to appreciable error, the uncer-| The accompanying Table I, presenting all the results 
obtained at five angles of incidence for each of four 
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Cogfficients of Lift & Drag 


TABLE I. 








Aerodynamic Balance Tests. 
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Corrected Ct |. PV Ciw CL a ‘ 
Piteh. Chord Y; X) Y, cos aj W Ri | Lift Coefficient || Total Lift v| Total Drag)? paw!) Cuw | Cow 1| CL | Cuw Total Lift 
In Inclination X; sin afb. Air Sec.| Per Ib. Air/Sec Lb | Lb | ——_ (Mean). | (Mean). Lb. 
1 j | - | i} 
; 1-8 0-327 0-195 0-321 4-65 0-069 4-6 0-313 1-8 0-1225 0-0674 0-0264 | 0-317 0-068 4-67 
7-84 0-565 | —0-046 0-566 0-1215 7-8 0-530 3-1 0-211 0-114 0-0454 | 0-548 | 0-118 | 8-06 
20-28 0-771 —0-173 O-784 0-1685 11-0 0-749 6-0 0-408 | 0-161 0-0878 1] 0-766 0-165 11-35 
w-75 0-695 4-173 0-683 0-1465 10-2 | 0-695 8-2 0-557 |} 0-149 0-119 1 0-689 | 0-148 | 10-2 
45-66 0-602 0-228 0-584 0-125 i| 8-5 0-579 14-0 0-954 | 0-1245 | 0-205 |} 0-581 | 0-125 8°55 
| | | 

1-8 0-413 0-223 0-417 5°85 0-0714 5-4 0-367 2-28 | 0-155 0-0627 | 0-0265 || 0-392 | 0-067 | 5:76 
7-84 0-625 0-0507 0-627 0-108 8-9 0-607 3-82 0-26 0-1035 | 0-044 | 0-613 | 0-105 | 9-02 

20-28 0-945 0-152 0-938 0-162 2-6 | 0-855 | 7-2 % 0-49 0-146 0-0839 {| 0-896 | 0-153 | 13-2 

30°75 0-790 -0-184 0-772 0-132 i. 2-0 0-815 10-4 | 0-707 | 0-139 | 0-1206 0-793 | 0-136 | 11-65 

45-66 0-679 —0- 238 0-645 0-110 1] 9-0 j 0-612 17-7 | 1-201 | 0-1045 0-206 | 0-628 | 0-117 | 9-98 

| | | | 1] | | 

¢ 1-8 0-450 0-228 0-453 7-03 0-0645 | 7-4 0-514 2-75 0-1875 | 0-073 | 0-0267 || 0-483 | 0-0687 | 7-09 
7-84 0-750 0-064 0-753 0-108 11-5 | 0-781 4-7 0-319 | O-111 0-045 i] 0-767 0-109 |} 11-3 

20-28 1-235 0-131 1-205 0-1715 16-6 | 1-130 | 9-1 0-62 | 0-161 0-0881 || 1-167 0-166 17-15 

30-75 0-920 0-157 0-868 0-124 | 13 | 0-954 | 2-35 0-84 0-1355 0-1195 || 0-911 | O-131 | 13-4 

45-66 0-940 | 0-260 0-838 0-116 1] 11-2 | 0-759 21-3 1-45 | 0-108 0-206 0-798 | O 1137 11-7 

1-8 0-540 0-250 0-5 | 9-30 0-056 1} 8-6 | 0-585 3-5 0-238 0-0629 0-0256 0-555 0-0598 8-16 

7°84 0-972 0-O81 0-97 0-106 i} 16-5 1-12 6-3 0-428 | 0-1205 | 0-046 | 1-047 | 00-1125 15-4 

20-28 1-5 —0-130 1-45: 0-158 22-5 1-53 12-1 | 0-824 0-1647 | 0-0886 || 1-491 | 0-161 21-9 

30-75 1°35 —0-154 1-23% 0-133 | 18-0 1-225 16-4 1-115 0-132 |} O-121 1] 1-231 0-132 18-1 

45-6 1-25 -0-278 0-99% 0-1075 | 17-7 1-2 28-2 1-915 | 0-129 | 0-206 {| 1-096 0-118 16-1 


nominal wind direction, the nominal lift force is given 
by 
Lg Y COS Ze Xx sin @ 
and the lift coefficient 
Dae 
bpvC 
Y, COS & X, sina . . (1) 


Le 


Similarly, the drag coefficient Cp) = Y, sin a + X, 
COB a». 

It may be noted that the lift and drag are the 
omponents of aerodynamic force upon the blade 





great to be tolerated ; in other words, drag cannot be | values of pitch, shows that the maximum value of Y, 
measured with sufficient accuracy by the pressure| occurs when the blade chord is inclined at about 
exploration technique. Accordingly, pressure drag | 20 deg. to the wind direction. If both the force com- 
has not been included among the results presented in | ponents X, and Y, are drawn vectorially with respect 
the paper. Instead, drag was measured (along with | to the blade section, the line of action of their resultant 
lift) by the alternative method of aerodynamic balance | intersects the chord at the centre of pressure. This 
weighing, the procedure and results being described in | point of intersection, therefore, measured as a propor- 
later paragraphs. | tion of the chord length from the leading edge of the 

As regards the derivation of lift from the pressure | blade, represents a point through which the total 
explorations, a typical diagram is given in Fig. 5,| resolved force on the blade acts. Fig. 6, opposite, 
opposite, which is in two parts. That on the left- | shows that the centre of pressure is little affected by 


| hand side represents components of pressure normal | the pitch of the blades, and is insensitive to inclina- 


to the chord of the blade plotted on a base equal to’ tion over the range from about 10 deg. to 40 deg. 
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Between 20 deg. and 30 deg. the centre of pressure is 
practically stationary. 

As has been pointed out earlier, the exploration of 
pressure over the blade surfaces takes no account of 
skin friction and to this extent determines the aero- 
dynamic characteristics of the blades with some degree 
of error as regards lift, and with too much uncertainty 
to be tolerated as regards drag. To check the pressure 


tests, and to obtain true values of drag one of the | 


blades, with the four dummies in position, was slung 
from aerodynamic balances in the manner shown dia 
grammatically in Fig. 7 on page 139. A different experi 
mental blade, not fitted with pressure holes, and made 
} in. shorter in span so as to be free from contact with 
the vertical side planes, was used for tests over the same 
range of conditions as those previously explored. The 
results are presented for comparison in the table, where 
the total lift on the blade is equal to its projected area, 
(span chord) multiplied by }pv* times the lift 
coefficient. 
This area 
A 23°75 in, X 9-2 in 

1-515 sq. ft. 

and 
v 90 ft. per second. 
Hence, lift 

bpAvC, 

14-7 C,, Ib. 
Similarly, drag 

14+7 Cy lb. 


The final values of lift and drag coefticients from the 
two series of tests are plotted in Fig. 8, page 139, which 
includes the lift characteristic for an isclated blade, 
i.e., with no dummy blades. For all values of pitch 
the maximum lift occurs at approximately 20 deg. 
incidence. This is the stalling angle, up to which 
the lift increases in almost linear relationship with 
incidence, and beyond which lift decreases rapidly. 
There is no such critical value of drag, this coefficient 
increasing with incidence at an increasingly rapid rate. 
The marked effect of blade pitch upon lift and drag, 
apparent in Fig. 8, is further exemplified by Fig. 9, 
page 139, where maximum lift, in lb., is plotted against 
the gap/chord ratio, the gap (see Fig. 1, page 138) being 


the clear aperture between adjacent blades. At maxi- 
mum lift, to which Fig. 9 refers, 
tcl blade thickness 
gap itch - 
I I cos 20 deg. 
pitch 1-5 in. approx. 
Interference between blades reduces the optimum 


performance attainable with an isolated blade, just as 
the lift per square foot of wing area is less for a biplane 
or triplane than for a monoplane. For the case of a 
turbine this is true for any practical blade spacing, and 
the question arises how far the multiplicity of blades 
in a blade ring is detrimental to the action of the 
individual blades. By analogy with the aeroplane, 
the fewer the blades the greater the torque that each 
would develop from a given steam flow. On the other 
hand, with blades widely spaced, some steam could 
evidently traverse the blade ring without sensible 
deflection, and hence without contribution to torque. 
Clearly there must be some optimum pitch for blades 
of a given width or form, but it is a matter not amenable 
to calculation and every turbine manufacturer must 
rely on experiments to find it. The total torque on a 
turbine rotor, however, is equal to the torque per 
blade multiplied by the number of blades, so that the 
gain due to an increase of pitch will soon be lost by 
the reduction of the number of blades in action. The 
practical question raised is, whether any better results 
would be obtained by spacing the moving blades of a 
steam turbine much more widely than is now customary. 
Against such a proposal must be set the long experience 
of turbine builders, and the apparent confirmation by 
the present tests, which show that every increase in 
pitch beyond a certain maximum results in a lower 
efficiency ratio of the turbine. It is evident, further, 
from the experiments on pitch variation, that if any 
increase in pitch is desirable, it should be given equally 
to the fixed and the moving blades. 








DEFECTS IN ENAMEL COATINGS ON Cast IROoN.—A 
report on an investigation of the causes of pinholes and 
other defects in vitreous enamel coatings on cast iron is 
included in a recent issue of the Journal of the American 
Ceramic Society. The authors, Messrs. C. A. Zapffe and 
C. E. Sims, have observed that the occurrence of defects 
depends solely in the quantity of hydrogen in the iron. 
The metal may absorb hydrogen from moisture in the 
atmosphere, from scrap in the charge during melting, 
and from organic materials in the mould during casting. 
The hydrogen may be removed satisfactorily from the 
molten iron by bubbling dry nitrogen through the melt 
before casting, but the authors emphasise that care must 
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HYDRAULIC APPARATUS. 


540,540. Torsionmeter. Cockburns, Limited, of 
Cardonald, J. Rodger, and T. Grant, of Cardonald. (2 
Figs.) July 11, 1940.—The torsionmeter consists of 
two hydraulic diaphragm pumps 1, 2 driven from 
axially spaced cams on a torque-transmitting shaft 3, 
a piston valve 4 and a torque-indicating instrument 10 


actuated by the pumps. The pump chambers are con- 









—— 


($40 540) 





nected by pipes with the opposite ends of the piston valve 
eylinder. The latter has a passage which communicates 
with a cylinder port 8 connected to the instrument 10 
which indicates the change of phase of the pumps and 
thus the torsional deflection of the shaft 3. Since the 
reading of the instrument 10 is a function of this torsional 
deflection in a known length of the shaft, the shaft horse 
power can readily be calculated. (Accepted October 21, 
1941. 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


540,412. Ball-Bearing Lubricator. The Churchill 
Machine Tool Company, Limited, of Altrincham, and 
H. H. Ashbridge, of Ashton-on-Mersey. (1 Fig.) March 
14, 1940.—-The invention is a lubricating arrangement for 
ball and roller bearings arranged side by side on high 
speed rotating shafts. In the bearing housing is formed 
an oil reservoir d, with grooves ¢ and f leading to the bear- 





ings. The oil level is maintained between the line g 
which comes just beneath the inside diameter of the 
outer races and the line A which is slightly above their 
| outside diameters. Between the pairs of races are oil- 
thrower washers i, their edges running im the oil. The 
oil throwers are of smaller diameter than the outer races 
of the bearings, and their edges are tapered. (Accepted 
October 16, 1941.) 


STEAM ENGINES, BOILERS, ETC. 


537,198. Arrangement of Superheater Support. The 
Stirling Boiler Company, Limited, of London, and C. W. 
Townsend, of London. (2 Figs.) April 4, 1940.—The 
superheater is set in a down-flow gas pass between two 
banks of steep tubes connecting the lower drum with 
two steam and water drums. Between the rear two 
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the front steam and water drum form the inlet for ¢h, 


gases to the superheater pass. The rear tulx bank 
similarly supports a baftle extending down from th, 
rear steam and water drum, the outlet from the pags 


lying between the lower edge of the battle and the lower 
drum. At the front of the gas pass certain tubes of the 
rear row of the front bank of tubes are bent so as to ry 
through the pass near the front and connect with thy 
front steam and water drum to the rear of the other 
of the row. Similarly, certain tubes of the front row of 
the rear bank of tubes are bent forward so as to | nside 


tubes 


the pass near the rear wall These selected tul on 
stitute support tubes for the superheater tulx The 
figure illustrates the distribution of tubes of the front 
row of the rear bank for one half of the boil The 
superheater tubes are supported from the support bes 


27 at or near the ends of horizontal limbs and a not 
staggered vertically. Neighbouring sections of the rows 
lying between the planes of the acent 
support tubes together form a group, the number of tubes 


same two ad 


in a section being three, five or six as in the group~ 42a, 





3427 











qo 42b 
142d, and 42c, respectively Each group of super 

tubes is supported only in one place by the front and the 
rear support tubes. Thus the second horizontal limb 
from the top is supported at its front end by the front 
support tubes and the fourth horizontal or horizontally 
inclined limb from the top of the superheater is supported 
through lower supports by the rear support tubes 27 
The supports are all of essentially similar construction 
Each comprises side plates 29 on opposite sides of a group 
of tubes, a rod 30 connecting the ends of the plates, spac 
ing rods of larger diameter than the rods 30 lying 
between adjacent rows of tubes and dowelled into the 
plates 29, an angle iron 32 to which the plates 29 are 
bolted spanning the distance between adjacent support 
tubes, and U-bolts 33 or J-bolts 34 clamping the ends 
of the angle irons to the support tubes. Some of the 
spaces between the neighbouring horizontal limbe of 
adjacent groups of superheater 
baffles in the form of castings 38 resting on the end tubes 
of the uppermost row. The baffles constitute a usefu 
means for adjustment of the superheat within small 


tubes are closed by 


limits, sections being added or removed as required. The 

upper and lower superheater headers are divided by 

internal transverse diaphragms to 
pass from the tubes of one group into the tubes of another 

group. This ensures the desired rate of flow in the tube- 
iccepted June 12, 1941.) 


illow the steam to 


MISCELLANEOUS 


539,540. Glass-Polishing Apparatus. Pilkington 
Brothers, Limited, of Liverpool, and F. B. Waldron, of 
Prescot. (9 Figs.) December 6, 1939.—The apparatus 
is designed to overcome the bending stresses which are 
set up in a glass strip by contra-rotating tools operating 
on opposite surfaces. The apparatus consists of several 
equally spaced co-axial pairs of polishing tools of known 
form between which the horizontal strip of glass is driven 
by rollers, each tool consisting of the usual frame carry 
ing rotating polishing discs. The two tools of a pair are 
rotated at the same speed in the same sense, the arrange- 
ment being that the polishing discs of both tools are 














t 
($39,540) 


always in register. They therefore apply to the clase 
equal and opposite pressures normal to its plane. The 
tendency to turn the glass is obviated by mounting two 
pairs of polishing tools close together with the distance 
| 21 between the axes of the pairs (measured lengthwise 
of the strip) less than the effective diameter of each tool. 
Each tool has a diameter greater than half the width 
of the strip, so that they overlap in the centre, while 
one tool overlaps one edge of ‘he strip and the other tool 


be taken to prevent any subsequent absorption of | rows of the front tube bank rests a baffle running up| overlaps the other edge. The two pairs are rotated in 
hydrogen before the enamel is applied. 


from the lower drum so that the top of the baffle and 





opposite senses. (Accepted Stplember 16, 1941.) 
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SURGE PROPAGATION—Il. 
By Dr. T. F. Waut, M.LE.E. 


Ix electrical transmission and distribution 
systems, excess pressure rises may develop from a 
great variety of causes. Switching operations may 
produce surges ; for example, when a circuit 
preaker is being closed on to a high-tension line, a 
spark will jump across the contacts when the pres- 
sure wave reaches about its peak value and, in 
consequence, a surge of pressure will travel along the 
line with the speed of light. If the line is open at 
the distant end, the travelling wave will theoretically 
become doubled on reaching this end, and will then | 
be reflected at this doubled value and either become | 
dissipated by penetrating into the network of the | 
system or may cause a breakdown at some place in | 
the line where the insulation is insufficiently strong. 
In Fig. 1 is shown an oscillogram of an artificially- | 
generated pressure surge on a conductor of the | 
33-kV double-circuit line extending from the C.E.B. | 
Bridgwater main sub-station to a point in Taunton, 
10:08 miles distant. For this oscillogram the | 
conductor was closed at the distant end of the line | 
so that the surge was able to pass on without 
reflection. In Fig. 2 is shown an _ oscillogram | 


met 























— | 
“ENGINEERING” 


(7792.8) 


recorded on the same day at the same point in the 
line, which was, in this case, open-circuit at the 


distant end, so that the surge was reflected as almost | 


double its original value.* Another cause of the 
development of serious pressure rises due to surges 
is found when a wave travels through a length of | 
cable on the way to an overhead line to which the 
cable is connected. When a circuit breaker opens, | 
surges of dangerously high magnitude may appear, | 
as in the case of a transformer with unloaded | 
secondary circuit. When the primary winding is | 
switched open, the rapid decay of the magnetic flux | 
in the transformer core may produce a pressure rise | 
of disastrously high magnitude. Again, when a line | 
becomes short-circuited to earth and an intermittent 
arc is then produced due to the re-striking voltage, 
heavy excess pressure surges may result. Far more 
serious than any surges due to switching operations, 
however, are those due to atmospheric electrical dis- 
turbances ; and the most potent of all such risks is 
a direct stroke of lightning into the line conductor 
itself, in which case the consequent pressure rise 
may cause a discharge to earth either through the 
earth line or through one of the transmission line 
towers. 

There are three leading methods available for the 
mathematical investigation of surge propagation, 
all of which are based on Heaviside’s pioneer work 
dating from about 1882. The problem as it pre- 
sented itself to Heaviside arose from his early 
occupation as a telegraph operator and concerned 
the investigation of a single pulse of pressure. He 
searched for a form of mathematics which would 
enable him to study what happens during the 





* E.R.A. Report on Surge Phenomena, Figs. 174 
and 175, Part II, Chapter 8. This report was reviewed 
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progress of such a pulse along a wire and particularly 
when it meets with obstacles, and to find what con- 
ditions must be satisfied in order that no reflected 
wave shall be produced. He was, however, unable 
to find any form of analysis suitable for his purpose. 
In order to deal with the problem he had first to 
express the characteristics of such a pulse in mathe- 
matical language and then to discover a mathe- 
matical process for studying its behaviour. For the 
first requirement he introduced his “‘ unit function ” 
and for the second he devised his “ operator” 
method. These two processes are quite separate 
and Heaviside never undertook to explain his 
methods. The first mathematician of eminence to 
realise the significance of the operator method was 
T. J. YA. Bromwich, his earliest paper on the 
subject being published in 1916. Among the results 
of his work was the development of a method which 
justified and extended Heaviside’s conclusions. 
Since Heaviside’s death in 1925, other efforts to 
explain his methods have been made. J. R. 
Carson’s method is similar in form to Heaviside’s 
but approaches the subject from a quite independent 
standpoint; by basing his analysis on what is 
known as an “integral equation,” he brought into 
use a large number of established mathematical 
results which greatly extended the applications of 








involve less complicated mathematical treatment 
and which permit of a graphical representation of 
the mathematical processes in a way which will 
enable the reader to visualise the physical sequence 
of events. Some of the methods are based on 
Heaviside’s work, their practical development being 
largely due to Riidenberg, and they permit the 
attainment of accurate results equal to those 
obtained in other ways. Thanks are due to the 
Director of Research of the Electrical Research 
Association, who has been good enough to permit 
the reproduction of many of the illustrations which 
appear in the Report. 

(1) Damping and Distortion of Travelling Waves. 
—In order to clarify the procedure as much as 
possible, it will be helpful to summarise some well- 
known formule which are essential for the method. 
When a sine wave of pressure peak value V is applied 
to an overhead transmission line, the magnitude and 
phase angle of the pressure vector at any point in 
the line, distant s km. from the supply terminals, due 
to the forward travelling wave (that is, before any 
reflected wave has developed from an obstruction 
such as a line junction), will be 


Ve a(Ve™ ae. 2 
where f is the “ decay ”’ or “ attenuation ”’ constant 
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the method. Further developments were subse- 
quently introduced by van der Pol. 

In spite of the immense and growing importance 
of surge phenomena in modern electrical engineer- 
ing, the requisite mathematical knowledge for 
following the treatments of Bromwich and Carson 
is hardly likely to be found at present in the equip- 
ment of many electrical engineers, and this fact will 
undoubtedly hamper the large number of such 
engineers who are of necessity keenly interested in 
the subject and who are anxious to study the 
applications to their immediate problems of the 
extensive investigations of surge phenomena which 
are described in the E.R.A. Report. It is hoped, 
therefore, that a wider study of these investigations 
may be promoted if methods are described which 
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land a is the phase angle constant. If the line 


resistance is small in comparison with the inductive 
reactance, then 


“rEvesvap £2] 


| Neper perkm. . - (2) 

| where R ohm, L henry, C farad and G siemens (that 
| is, reciprocal ohms), are, respectively, the line con- 
|ductor resistance, inductance, capacitance, and 
| — 


is the “ surge impedance ” of the line in ohms ; and 
w = 2-f is the circular frequency of the supply. 
For most practical purposes, expression (2) may be 
written, 


_fRe /C,G /L 
= [B/S +S, /%] Neper perkm. . (3) 


L 
leakage conductance per kilometre run ; WA = Zo 
“m 


Similarly, fs 
a= w/LC E + (c- | 
8 w? 


radian per km. . (4) 
For many problems in high-tension transmission 
it is permissible to assume that the insulation 
resistance is very high so that G ~ 0; in which case 


0 3/ED- 4) = 34/fn az, 
Neperperkm. . . (5) 
and 


aa R \? : 
a= wV/L-C [2 +4(=z) | radian per km. (6) 
Now the speed of travel of a wave of frequency f =;- 
will be 


«3a 4G) ] -« DAG) 


km. per sec. . : . & 


where Tt u =3 X 105 km. per second, and 
is the velocity of light in open space when overhead 
lines are being considered, and about half that 
value in the case of underground cables. It is seen, 
therefore, from equation (7) that, in the case of a 
complex wave comprising a series of harmonics, the 
higher the frequency of the component wave, the 
higher will be its speed of travel. The lower- 
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frequency components will therefore lag behind | sion system, of an effective permeability ,, the resist- 
those of high frequency and, in consequence, there | ance is 
will be a gradual increase in the distortion of the | l gone 
wave form, the greater the distance travelled. This | Ry = 9 \ f? wpo, O-*ohmsperem. . (I!) 
effect is specially marked in the case of transmission | . 
through cables since the inductance of such cables| Where o, e.m. units per centimetre cube is the 
is very much less than that of overhead transmission | Specific resistance, which, in the case of an earth 
lines. wire, may be taken to be 13 x 10° e.m. units per 
Now it is inherent in Maxwell's equations that, | °¢™*!metre cube. Although the effective magnetic 
for waves travelling in open space (that is, when permeability is not easy to estimate, » 100 to 
there is no resistance and consequently no absorption 300 is a reasonable range of practical values. 
of energy during transit) the total energy of the When a surge has its return path through the 
waves is divided into two equal components, viz., | °@‘th, the effective resistance of this earth pat 
(i) the electromagnetic energy } L i? joules, when | ™#Y be expressed as 
L is in henry and the current ¢ in amperes; and 1 ‘nities t 
(ii) the electrostatic energy $ C V* joules, when C is Ry \ fs —F 10° ohms porem. =. . (12) 
in farads and the pressure V is in volts. Hence, in 


such a case, the total energy of the wave is - - 

. apo BY aan ground. For damp earth the value of the specific 

U=$Lit+gCV8=Lit=CV? . . (8) 

: : “ resistance may be taken to be about o, 10" e.m. 
When electric waves are travelling along a wire, | units per centimetre cube. 
energy is absorbed by the resistance of the wire 
and, . general, the oy op k. equivalence of path of the surge is proportional to the square root 
the electromagnetic 4 the electrostatic Pe "BY | of the circular frequency w, so that the resistance 
components as stated in expression (8) no longer per unit length may be written 
holds, and, consequently, distortion of the wave form R 
will take place. The energy loss in the line conduc- 
tor resistance is I* R watts per kilometre and the (3) Rectangular Waves.—Suppose a symmetrical 
loss of energy due to the line leakage resistance, | rectangular wave form of pressure V, frequency /, 
V?G watts per kilometre. If, therefore, the line 
resistance and the leakage conductance are adjusted 
so that these two loss components are equal, that | x be the speed of travel of the wave along the line 


wa . V\: R a 
is, if FR=V*G so that (7) q’ and writing 


where A cms. is the height of the line above the 


=pr/w ° ‘ . (13) 


and periodic time T is applied to a line, and let 


I length A will be related to the frequency f and the 
V 2 ° L 4 » > i 
(5) 23 re [see also, expressions (2) and (5)], speed u by the equation d 
a R A =u T 
then > —, OF, : f 
4 G that is, 
CR=LG.. ‘ - (9) e=Af. ‘ , - (14) 


That is to say, if the relationship expressed by | Now, in accordance with Fourier’s theorem, the 
the equation (9) holds, the requirement for the | rectangular wave shown in Fig. 3 may be analysed 
propagation of undistorted waves will be fulfilled | into aq series of sinusoidal waves, viz., for the 
and all the harmonics will travel at the same speed. | »oment t = 0, 

This important result was disclosed by Heaviside 
and is the foundation principle of the distortionless 
transmission of telephonic speech. Since, in prac- " 
tice, the inherent inductance of a cable is relatively ‘teetaes ©. . 5 
small, the condition defined by equation (9) can be A } 
satisfied by artificially “loading” the cable by 
inserting choke coils at selected positions in series 
with the cable, now known as Pupin coils. Other- + } sin 5f 2a _ 

wise, the condition can be satisfied as in the Krarup . ——. 

vonductor in which the requisite increase of induct- and for any subsequent moment ¢, 

ance of the line is obtained by means of a coating of | 7 

magnetic alloy with high initial permeability and | » — fy ‘sin w, (: 4 7) + $sin3 w(t + =) Reon | 
low hysteresis loss (for example, Permalloy), the w A . . J 
actual procedure being to wind round the conductor | that is, 


-_ 


OS) . 
V {sin — x + $sin3 "2 
7 1 A A 


2a 


4. 2a 
V < six — + 3f,— 
= sinh —@ $ sin 3/, “ta 


a thin wire of a suitable magnetic alloy. 421. “ 
It is important to observe that the condition bd mt B° ey (« a =) ° - (15) 
defined by equation (9) can be derived from expres- ; oe 
, where n has the successive values, 1, 3, 5,7... 


si 3) fi i sonstant 8, viz., : : 
ten Ep Se Ce Ceaiging equates A, wee It will be seen that (i) the frequency of any term of 
the series (15) may be written w= n-w, and 


dat VA aa VA 
2 L 2 C (ii) the difference of frequency between any two 


The value of L for a minimum value of £ is obtained | successive terms of the series (15) is equal to twice 
the fundamental frequency, viz., 2 w,. If now the 


us dp : 
by writing aL 0, that is, | fundamental frequency is reduced to an indefinitely 


( ; R im G l small value, the difference of frequency between 
’ > ‘L'yvc +4 2 \ Lc two successive terms of the series (15) also becomes 


from which it follows that R C = LG as before, so | *™ indefinitely small value 4 «, so that 


that when the attenuation is a minimum the condi- 
tion for distortionless transmission is satisfied. A 
(2) Resistance of Line as Dependent upon Skin w= n- — 
Effect.—When high-frequency waves, that is, waves 
of frequency greater than about 5,000 cycles per 


Aw=20,,w= nw, 


that is, 


The series (15) may then be written 


second, are being transmitted, the skir. effect due » we (: Fi 7) 

to concentration of the current near the surface of v -V uJdw . (16) 
: ‘ , 7 ———_-— 

the wire causes an increase of resistance, and for -0 w 


such high-frequency waves the effective resistance | Thi, integration therefore expresses a rectangular 
of a wire of diameter d may be written wave of infinite Iength as indicated in Fig. 4, page 141. 
Ry= 5 Vfo, 10” in/5 we. 10° It is now possible to examine the decay of a 

d d ” rectangular wave of pressure when applied to a line 

ohms perem. . (10) | AB, Fig. 5, as it travels along the line with the| 

for non-magnetic lines (that is, copper or aluminium | speed u. In the first place, a direct graphical method 
wires), where o, is the specific resistance of the line | for obtaining this distortion of the rectangular wave 
conductor in electromagnetic units per centimetre | form will be considered, and subsequently a simple | 
cube ; for example, for copper, o, = 1-9 x 10°e.m.| generalised formula will be given from which the 
units per centimetre cube. For an iron or steel line, | distortion can be calculated directly for any time t¢ 
such as the earth wire of an overhead transmis- and for any position on the line distant z from the | 


It is seen that in all cases the resistance of the | 


as shown in Fig. 3, on page 141. Then the wave- | 





| 
| supply end. The great importance of the study of 
the rectangular wave form as a standard of reference 
| is due to the facts that (i) a very simple mathe. 
| matical treatment is possible, and (ii) a wave form 
|of any shape can be analysed into a series of 
| rectangular components. 

(4) Graphical Method for Determining the Distortion 
| of Travelling Rectangular Wave.—Suppose the rec. 
|tangular wave of amplitude OA has travelled a 
| distance X along the line, as shown in Fig. 6. This 
rectangle can then be analysed into a series of sine 
waves of which the fundamental wave will have the 
frequency, 

l u 
fi yo 2X" . (17) 

|and of which the wavelength will be 
| A, =2kX ‘ ‘ . (18 
The speed of travel will be u = 3 x 10° km. pet 
second for waves of all frequencies greater than 
about 5,000 cycles [see also expression (7)|. As 
the rectangle moves along the line, that is, as X 
increases, the fundamental frequency will corres. 
pondingly decrease, but the undamped peak value 
of the wave of fundamental frequency will in all 
R, 
22, 
[see expression (5)], so that the ordinates of the 
half-wave of fundamental frequency will then be 
given by the expression 


© es . {2 
Vz; V ¢~** sin (S")s: 
bad 1 


for example, when 


4 
cases be . V. The damping factor willbe 8, 


2n 
zx rs Ay 1 x 30 deg 
1 
and 
v ‘ V «~*:* sin 30 de 
me == Ve sin: eg. 


For the third harmonic, the undamped peak value 
4 
will be 4 - V and the wavelength will be A, = 4, 
4 2 X [see expression (18)], so that 
2a 


a$ V « ~9s7 sin — xz. 
T A; 


Ura 

Thus, when 

x ty As da Ay py X, (5 *) x = W deg 

Ay 
In this way the damped series of waves shown in 
Fig. 6 may be drawn, and by adding the correspond- 
ing ordinates the resultant distorted pressure wave 
shown by the curve A DC in Fig. 6 will be obtained. 
The conditions for which the diagrams of Fig. 6 
have been drawn refer to the case of a surge travel- 
ling between an overhead line and the earth, the 
specific resistance of the earth path being taken to 
be o, = 10" e.m. units per centimetre cube as 
already given in paragraph 2. The height of the 
line above the ground is taken to be A = 9-5 m., 80 
that from expression (13) 


R = px V @, 


l on 
Pe i/2 10-* ohms per cm. 
7 


10" and taking | km. as the unit 


where 


Substituting o, 
of length gives 


- 10" 10 * oh k 
EE — onms per Km... 
Pe 9-5 x 100 - F 


so that, for the frequency w, 


Ry = pe'Vw 0-19 / w km. per km. 
For the line conductor, 
Re Po V ‘@, 


where 


9 
Po = I =o 10-* ohm per km: 
d - 


and, taking o, = 1-9 x 10° e.m. units per centi- 
metre cube, and d = | cm., 


a 
Pe \/? 1-9 x 10? 10-* = 0-0035 ohms. per km. 
7 


|which is negligibly small as compared with the 


resistance of the earth return path. 
When, for example, the surge has travelled 4 
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distance X 14 km., then 
u 3 10° 2 4 
A, = 28 km., f, i, oR 1-07 x 104, 
w, = 2rf, = 6-7 x 10°: Ry, = 0-197 w 
| 50 ohms per km. 
and 
R ; 
8,=>5 EF} _. )-05 Neper per km. 
eo =~ 
for a surge impedance of Z, 500 ohms. Hence 
the ordinates of the fundamental sine wave of 
pressure will be given by 
Ur ye Obs. 
7 


In Fig. 6 is shown by the broken line A BC the 
original rectangular wave of length X 14 km.., i.e., 
14 14 
0-3 10° “; 
47 nsec. The component harmonics up to the 15th are 
shown and it will be seen that, for those harmonics 
which are higher than about the 11th, the contribu- 
tion to the wave front becomes negligibly small. 
By a similar procedure the corresponding wave 
forms for a series of different values of X have been 
derived and in Fig. 7, herewith, is shown the dis- 
torted wave for the case in which X = 8 km., that 
is to say, for the moment t = 26-6 y sec. 

Now it has been stated in the foregoing that any 
wave form can be analysed into component rectan- 
gular waves. As a particular example of such an 
analysis may be taken a rectangular band of 
breadth Y km., as shown in Fig. 8 (a). This band 
can be considered as being the resultant of two 
infinitely long rectangular waves of opposite signs, 
and of which the respective wave fronts are dis- | 


at the moment when ?¢ ¢. or 


placed relatively to one another by the amount | 
Y km., as shown in Fig. 8 (6). Thus, when 
X = 14 km., that is, at the moment ¢ = 47 yp sec. 
after the rectangular surge has been released on to! 
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SURGE PHENOMENA. 
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the line, the band of pressure which was originally 


a rectangle becomes distorted to the form shown by 
the full-line curve C B Din Fig. 9. Whena = 8km., 
that is, when ¢ = 26-6 yw sec. after the rectangle 
has been released on to the line, the wave form 
becomes distorted to the shape shown by the full-line 
curve CBD in Fig. 10. It will be seen, therefore, 
that as the rectangular band-shaped surge wave of 
breadth Y travels along the line, the wave front 
remains of the constant length Y and the tail of 
the wave gradually extends to an indefinite length. 
(To be continued.) 








Boys For BuriLpIne TRApDE.—At the request of the 
Minister of Works and Buildings, the Board of Education 
have called for a large increase in the provision of junior 
technical schools for the preparation of boys for entry 
into the building trade. The instruction is to cover a 
period of from two to three years, and local education 
authorities have been asked to treat the matter as urgent. 


1942.—The sixth 
delivered by Sir 


LECTURE, 
will be 


PARSONS* MEMORIAL 
Parsons Memorial Lecture 


Stanley V. Goodall, K.C.B., R.C.N.C., Director of Naval | 
| Construction, at a meeting of the Institution of Naval 


Architects, on Thursday, March 26, at 3 p.m., at the 
Royal Society of Arts, John Adam-street, Adelphi, 
London, W.C.2. The subject of the lecture will be 


“ Sir Charles Parsons and the Royal Navy.” 


THE ENGINEERING 
OUTLOOK. 


IlI.—Moror VEHICLES, CYCLES AND AIRCRAFT. 


Motor Vehicles.—During the first year of the war, 
| various statistics regarding the motor industry were 
| collected and published by the Society of Motor 
| Manufacturers and Traders. Although the range 
| of these statistics was much less than in previous 
| years, it was possible to obtain, for the first year 
| of the war, figures for United Kingdom exports and 

for new vehicle registrations by categories. This 
enabled an estimate to be made of motor vehicle 
production, apart from the production of military 
vehicles. Publication of export figures, however, 
ceased after December, 1940, except for general 
totals showing the value of exports for the first 
| three quarters of 1941, and the new registration 
statistics ceased after March, 1941. As pointed out 
in this series last year, there was a very substantial 
decline in new registrations of both private cars and 
commercial vehicles after July, 1940, as a result of 
the ban on sales of new vehicles except under 
licence. New registrations of private vehicles fell, 
as a result of this measure, to between 200 and 
300 a month, while in the early part of 1941 a still 
further decline took place, the figure for January, 
1941, being 197, for February, 128, and for March, 
146. This last figure compares with a total of 6,611 
for new registrations in March, 1940. Approxi- 
mately a quarter of the new registrations in each 
month comprised cars of 7 h.p. to 8 h.p., while a 
further quarter comprised cars of 8 h.p. to 10 h.p. 
Nevertheless, there continued to be relatively heavy 
registration of the larger cars; in March, 1941, 
for example, 15 cars of 20 h.p. to 25 h.p. were 
registered, 20 of 25 h.p. to 30 h.p., and four of more 
than 30 h.p. 

In the case of commercial vehicles, however, there 
was some recovery from the low level of new regis- 
trations reached in July, 1940. In the m‘ddle of 
1940, the rate of new registrations was about 300 a 
month ; in January, 1941, the figure was 414; in 
February, 401; and in March, 526. The total was 
fairly evenly spread over the various categories of 
commercial vehicles, but with a preponderance in 
the 2-ton to 2}-ton and the 2}-ton to 5-ton cate- 
gories. Contrary to expectation, there has been no 

| marked increase as a result of the war in the number 
of electric vehicles registered. For some years 
before the war there was a steady rise in the new 
registrations of electric vehicles, but the total 
| remained small in relation to the total number of 
commercial vehicles registered. Between 1930-1 
and 1937-8 (the years ending September 30 in each 
case), new registrations of electric vehicles increased 
from 54 to 907, the latter figure being equivalent to 
about 75 per month. In the early months of the 
war there was some increase, the figure for May, 
1940, for example, being 112. - Th:s increase was not 
maintained, however, and in January, 1941, new 
registrations of electric vehicles totalled only 47 ; 
in February, 27 ; and in March, 28. There are said 
to be about 5,000 electrically-driven delivery vans 
in use. In addition to the incentive to increased 
use of battery vehicles through the further restric- 
tion of petrol supplies, some electricity-supply 
companies are anxious to develop their further use 
in order to create a valuable off-peak load in the 
charging of vehicle batteries. In the retail delivery 
trade in urban districts, it has always been recog- 
| nised that battery vehicles have several advantages, 
notably in ease of running and avoidance of waste 
of power in short stopping periods. The principal 
disadvantage, as with vehicles driven by town gas, 
is the low effective range per charge,’ which usually 
lies between 25 miles and 40 miles. Although the 
first cost of a battery vehicle is higher than that of 
a petrol-driven vehicle of the same pay load, all-in 
| running costs, including depreciation, are claimed 
lto be less. The principal requirements in order to 
promote increased use of battery-driven vehicles 
would seem to be the establishment of stations where 
discharged batteries could be rapidly exchanged 
|for charged batteries, and a high degree of stan- 
dardisation of battery voltage and design. A good 
deal has already been done in this direction in 
Germany, but even there, although battery vehicles 
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have been developed to a greater extent than in this 
country, the number in use up to the end of the 
first year of the war was not great. 

As stated, the regular publication of export | 
statistics for the motor industry ceased after 1940. | 
The export drive of the industry began to slacken 
in the latter half of that year, and shipments of 
motor vehicles, which were very few in 1941, 
ceased altogether after the opening months of the 
vear. In December, 1941, some figures showing 
the value of exports in the first three quarters of 
1941 were published, to show that Great Britain 
was not taking unfair advantage of the Lend-Lease 
Act by increasing exports at the expense of American 
manufacturers. These figures gave the exports for 
the first quarter of 1941 as 1,086,314/.; for the 
second quarter, 839,633!. ; and for the third, 57,202/. 
Exactly what these figures include is not clear, but 
it was stated that the corresponding quarterly 
figure in 1937 was about 4,000,000/. This would 
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the Ministry of War Transport, provided that the | American countries to sever relations with the Axis 
vehicle could be shown to be engaged on important | Powers, and thus to enter the war, it is doubtful 
national work. | whether any important developments on these lines 
Another effect of the curtailment of production | Will mature. 
of new vehicles has been the continued rise in the| Cycles and Motor Cycles.—There is little statistical 
price of second-hand vehicles. On the outbreak of | information available regarding the progress of the 
war, because of petrol rationing and the number of cycle and motor-cycle industry in 1941. During the 
cars laid up, there was a fall in the values of second- | first half of the year, there is no doubt that very 
hand cars, but this had already been reversed | considerable success was achieved in the export 
during 1940, and by the spring of 1941, one year- | drive, which aimed at the export of 1,250,000 cycles, 
and two year-old cars were fetching prices up to| either complete or in component parts. Although 
50 per cent. in excess of the price when new. Quite | figures for total exports are not available, Messrs, 
apart from the genuine demand for slightly used | B.S.A. Cycles, Limited, report that, compared with 
cars, which arose on account of the impossibility | export despatches in January, exports of B.S.A. 


of obtaining new vehicles, these high prices were 
encouraged by the general opinion that no new 
cars would be available until some time after the 


war, and that, therefore, the purchase of sound | 


second-hand vehicles, even if these were subse- 
quently laid up, would prove a sound investment. In 


indicate that the figures include all new and second- | March, 1941, it was estimated that there were 


hand private cars and commercial vehicles, and | 


about half a million cars laid up by owners who 


parts and accessories with the exception of tyres, | expected to get higher prices at a later date. Never- 
ball and roller bearings, and electrical equipment | theless, there were at that time some 77,000 more 


consigned separately. 
that all the exports in the latter part of 1941 com- 
prised replacement parts. 

The practical cessation of production of new 
private cars and commercial vehicles has greatly 
increased the importance of efficient servicing and 
repair work, since it is now necessary to keep vehicles 
on the road for much longer periods than would be 
considered economic in peace time. In January, 
1941, representations were made to the Minister of 
Transport by the Motor Agents’ Association to the | 
effect that inadequate provision was being made for | 
the maintenance and repair of commercial and other | 
road vehicles used in civil transport. The Associa- 
tion complained that there were shortages of repair | 
establishments, of skilled labour and of spare parts. 
The appointment was proposed of a Director of 
Road Vehicles Maintenance and Repair within the 
Ministry of Transport. In the following month the 
Ministry of Supply announced that it was taking 
over responsibility for the supply of motor-vehicle 
spare parts for essential civil road transport. The 
Ministry was already responsible for the supply of 
essential spare parts to the Services and it was 
intended that the new scheme should co-ordinate 
Service and civil requirements, controlling the distri- 


bution of the limited quantity of spares available | 
Production for February, 1942, was limited by the 
| Office of Production Management to 174,122 vehicles, 


so as to keep as many civilian vehicles on the road 
as possible. Meanwhile, the Motor Vehicle Main- 


tenance Advisory Committee had put forward " 


number of recommendations to the Government, 
and the Ministries of Supply and War Transport 
decided to carry out the majority of these. The | 
general policy adopted was to ensure that no spare 
parts in short supply were to be obtainable except 
for vehicles immobilised or likely to be immobilised 
through lack of replacements, while hoarded stocks | 
were to be requisitioned. Arrangements were also 
made to return all suitable worn parts to the manu- 
facturers for reconditioning. A survey of existing 
repair facilities was started and arrangements were 
made to train men, women and boys as motor 
mechanics, both in the Ministry of Labour training 
establishments and in the repair industry itself, 
while steps were taken to increase the repair staffs 
of the Ministry of War Transport and the Ministry 
of Supply. 

Later in the year, the Ministry of War Transport 
appointed Mr. F. G. Smith, president of the Motor 
Agents’ Association and managing director of 
Messrs. F. G. Smith (Motors), Limited, as repairs 


It seems probable, therefore, | private cars in use than at the corresponding date 
| in 1940. 


During the second year of the war, after the 
abandonment of the export drive, there appeared 


| to be a serious danger that the British motor-vehicle 


industry would experience great difficulty in regain- 
ing export markets lost to American manufacturers. 


| Since the entry of America into the war, however, 


the outlook has been considerably improved by the 
restriction of motor-vehicle output in that country 
and in Canada. 
tion in the United States was planned before that 


|country’s entry into the war in order to increase 


armaments output for the assistance of the demo- 
cracies, the combined United States and Canadian 
production of private cars and commercial vehicles 
in the first eight months of 1941 was 3,782,302, com- 
pared with 2,875,477 in the corresponding period of 
1940. It was pointed out. however, that in the 
autumn the plants would be changing over to new 
models, and that output curtailment would probably 
start in earnest with this change. The first pro- 
gramme for the year 1941-2 called for a cut of 
20 per cent. in output during the first three months 
of the year (August, September and October), but 
this was progressively tightened up in order to 
achieve a 50-per cent. reduction over the full year. 


or 43-9 per cent. of the figure for February, 1941, 
bringing the overall quota for the first seven months 
of 1941-2 to 1,402,187, or just over 60 per cent. 
of the corresponding figure for 1940-1. It was 


| thought that the February quota would be main- 


tained until June, after which a further cut is 
expected. In practice, however, United States 
motor manufacturers complain that they cannot 


| obtain sufficient raw materials to fulfil the quotas, 


and it has been stated that the actual production of 
private cars in the first four months of 1941-2 was 


significantly below even the Government-imposed | 


quotas. Another factor which has been tending to 


| restrict output is the fixing of prices by the Office of 


adviser to the Road Transport Division of the | 


Ministry. The magnitude of the problem is shown 


by an estimate given by the British Road Federation 


that approximately 20,000,000/. worth of spare 
parts per annum are required to keep the commercial 
vehicles of the country in service. In November, 
1941, further details were announced of the scheme 
for controlling the distribution of spares. It was 
stated that in future those spare parts which were 
in short supply would be issued only against a 
certificate of need. If the manufacturer or his 
agent could not meet the order or promise delivery 
within 21 days, the certificate would be returned 
and the operator could then apply for help through 





Price Administration. Manufacturers claimed that, 
in view of rising costs as production quotas de- 
creased, it would soon be as profitable to build 
tanks as to build cars and, by early December, 1941, 
steps were taken to approach the Office of Produc- 
tion Management in order to settle whether the 
industry should continue to make private cars at all. 
At the end of January, the O.P.M. decreed that the 
production of all private vehicles should cease as 
from February 1. 

With none of the principal motor-vehicle produc- 


ing countries in a position to continue to export on a | 
large scale, there is undoubtedly a strong incentive 
to those consumer countries which are not directly 
involved in the war to .set up local car-building | 
In Brazil, for example, a decree was signed | 
in September, 1941, authorising the Ministry of 
Transport and Public Works to contract a loan of 
1,220,000 dols. with the Export-Import Bank of 
Washington for the purpose of financing the instal- 
In view, how- 
ever, of the decision of the majority of the South | London, W.1. 


plants. 


lation of a motor factory in Brazil. 


Although curtailment of produc- | 


|eycles increased in February by 20 per cent., in 
| March by 75 per cent., in April by 90 per cent., and 
}in May by 160 per cent. Part of this increase was 
probably due to seasonal factors, and it is dangerous, 
| of course, to deduce developments in the industry 
as a whole from the experience of a single company. 
It appears certain, however, that, during the first 
half of 1941, exports were at a considerably increased 
rate as compared with the corresponding period of 
1940. In the latter part of the year, a considerable 
change took place and the export of Goods (Control) 
(No. 32) Order, 1941, laid down that, as from 
September 17, licences would be required to export 
cycles and parts and accessories thereof, manu 
factured wholly or mainly of steel. 

With regard to the home market, the agreement 
between the cycle manufacturers and the Govern- 
ment, during the period for which the export drive 
was in force, provided that raw material would be 
released to build one machine for the home market 
for every three exported. It is presumed that, in 
| view of the decline in exports, some new agreement 
|} has now been reached. In general, a high rate of 
| demand for cycles has been maintained in the home 
| market and the range of choice between particular 
|makes has virtually disappeared, unless the pur 
| chaser is prepared to wait some time for delivery 
| On the other hand, if he is prepared to accept any 
| of the leading makes, he should find no difficulty in 
| obtaining a standard machine immediately. Extras 
| such as three-speed gears are no longer obtainabk 
jon new machines, and some of the characteristi: 

features of individual makes have disappeared as a 
jresult of increased standardisation of component 
parts. 

In the case of motor cycles, a very heavy demand 
has continued for lightweight machines not exceed- 
ing 150 c.c., and it has been very difficult to obtain 
such machines in less than about three months from 
|date of order. These machines were already 
achieving popularity before the war, and German 
motor-cycle exports were largely built up on them. 

In this country, the low petrol consumption and low 
upkeep costs have greatly increased their popularity 
during the war. Apart from these lightweight 
machines, new registrations of motor cycles were at 
|a very low level in 1941, at least in the early part 
of the year for which figures are available. Total 
new registrations in January, 1941 (including motor 
tricycles), were 459, of which 379 comprised machines 
of less than 150 c.c. ; for February, the correspond 
ing figures were 507 and 418; and for March, 768 
|and 666. These figures compare with total regis 
trations in the year before the war of about 5,000 a 
month. British exports of cycles and motor cycles 
to the United States, Canada and South America 
showed a substantial increase in 1940 compared 
with 1939, and there is little doubt that the experi- 
ence of the industry during 1941 was _ broadly 
similar to that of the cycle industry. 

(To be continued.) 














* THe NICKEL BULLETIN.”*+—The first issue of The \ icke! 
Bulletin for 1942 contains abstracts of recent important 
research work on the spot welding of high-nickel alloy- 
and on weldability tests for nickel steels. Other abstract+ 
relate to spot tests for the determination of variou- 
elements in steels, the testing of stainless steel for air 
craft, glass-to-metal seals, and the properties of allo 
cast irons showing acicular structures. An index to th 
| previous volume of the Bulletin is included with th 
| present issue. Copies of the publication may be obtained 
gratis, by engineers who are interested in the use of 
nickel and its alloys, on application to Messrs. The Mond 

Nickel Company, Limited, Grosvenor House, Park-lane 
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THE FUTURE OF THE RAILWAY °4¥#re inch. Two-stroke opposed-piston engines now 


OIL ENGINE.* 


By Brian REeEp. 


run at 1,500 r.p.m., with a mean effective pressure of 
| 80 lb. per square inch, and on a dry weight of 9} Ib. 
| per brake horse-power. The upward range of these 
big railcar engines was being extended at the time the 


RaILway oil engines are built in powers of 45 brake | war began, and it was only the over-running of France 
horse-power to 2,200 brake horse-power in single units, | that prevented the installation of two Paxman engines 
run at speeds of from 400 r.p.m. to 2,100 r.p.m., have | of the 16-cylinder four-stroke V type, with a top out- 


specific weights of 11 lb. to 65 Ib. per brake horse-power 
in normally-aspirated types, and operate at piston 
speeds of 900 ft. to 2,200 ft. per minute and mean 


effective pressures of 65 Ib. to 95 lb. per square inch. 


Pressure-charged models have specific weights as low 


1s 8} lb. per brake horse-power, and a working mean 
effective pressure of 100 Ib. to 125 lb. per square inch. 
Outside of North America, four-stroke engines form 
more than 99 per cent. of the total, and only two 
makes of two-stroke—the Burmeister and Wain (in- 
cluding Harland and Wolff) and the CLM-Junkers— 


have been used in more than isolated instances. In | 


America, the General Motors two-stroke is installed 
in more than 90 per cent. of the main-line Diesel trains, 
and in about 50 per cent. of the much more numerous 
Diesel shunting locomotives. Just what number of 
oil engines is used in locomotives and railcars through- 
out the world, it is difficult to say. Many thousands 
of oil engines of 20 brake horse-power to 85 brake horse- 
power are installed in the tractors used by contractors, 
mines, plantations and industrial works, but, taking 
a lower power limit of 100 brake horse-power for loco- 
motives and 65 brake horse-power for railcars, and 
considering only units owned by public railways, it is 
probable that 8,000 vehicles, powered by about 10,000 
engines, at the end of 1939 is a good approximation. 
These engines cover all types of railway service, 
but, as oil engines of normal patterns must work in 
conjunction with a transmission system for traction 
purposes, there is not always the wide variety of type 
between different duties gyhich might be expected. 
For example, the General Motors 900 brake-horse- 
power and 1,200 brake-horse-power engines are fitted 
to heavy slow-speed shunters, to main-line freight 
locomotives, and to streamlined passenger trains, the 
characteristics of the electric transmission and the 
nature of the auxiliaries being changed to suit. Never- 
theless, there are certain well-defined classes covering 
different installations, and nowadays all are more or 
less special railway types. In the loco-tractor, shunt- 
ing, and light-railcar fields, possibly less modification is 
required to stationary and road-transport engines to 


put of 900 brake horse-power, in powerful luggage vans 
| for the Algerian Railways. 

It is essential that the maximum amount of floor 
space should be devoted to revenue earning. To that 
end, horizontal engines were developed, and although 

| they had not been used to a large extent prior to the 

war, many of the problems associated with their 
| satisfactory operation and maintenance had been 
| solved by the end of 1939; and there are, indications, 
such as the recent delivery of 22 railcars with 275 brake 
horse-power horizontal engines to the National Rail- 
ways of Colombia, that the use of the “ Flat ’ or “‘ Pan- 
ecake”’ or “ Boxer” engines, as they are variously 
called, will spread rapidly after the war. 

The oil engine, as it has been known up to the present, 
is inherently unsuitable for'direct application to rail- 
way vehicles. It is a constant-torque machine with- 
out ability to start under load, and needs a trans- 
mission system between it and the wheels to make it a 
practical proposition. The inherent advantages of the 
oil engine for railway work boil down to only one, 
namely, the possibility of obtaining greatly improved 
power-weight and power-bulk ratios ; practically every 
other general advantage of oil-engined vehicles is a 
corollary of this feature. Possibilities of much better 
power-weight and power-bulk proportions are not 
inherent in the oil engine alone; it is simply the fact 
that, at present, they are better in this respect than 
other prime movers that makes them popular for 
railway work. 


Briefly, any future improvements in the oil engine for 


railway work must be under one of three headings: 


transmission systems to be eliminated ; secondly, by 





|advances in speed and mean effective pressure, and 


and.advance in the general standard of maintenance 
technique to permit of greatly increased mileage | 
between repairs. | 

The first Diesel locomotive, 30 years ago, embodied | 








| 
| normal railway oil engine is constantly fluctuating in 
speed from 50 or 55 per cent. to 100 per cent. of the 
top figure, and in load from 20 or 25 per cent. to 100 per 
cent. of the maximum setting, there is some difficulty 
in keeping operating speeds away from harmful criticals. 
It is impossible to avoid passing through one or more 
criticals on the way up to top speed in a quick-running 
engine, and to obtain the necessary flexibility and at 
the same time steer clear of vibration troubles, two to 
four definite speed steps are often used, with two or 
three torque settings at each. This method is one of 
the advantages claimed for electric transmission. With 
mechanical and hydraulic transmissions, such a method 
cannot be followed, for the engine speed is infinitely 
variable over the working range. This means that, for 
most successful engine results, the speed range should 
be strictly limited and more gear steps or more con- 
verter stages incorporated in the transmission; but 
this is exactly the opposite from what is wanted for 
successful vehicle performance, and it is common 
practice to run engines under load from 850 r.p.m. to 
1,500 r.p.m. in gear-drive and hydraulic-drive railcars. 

A satisfactory solution needs skilled judgment, and 
this has not always been shown. For example, the 
8-litre to 10-litre engines of 105 brake horse-power to 
130 brake horse-power, developed from road transport 
models and adopted widely for small railcars, have a 
crankshaft natural speed which cannot be varied a 
great deal from 12,000 r.p.m. Yet, in the majority 
of applications, these engines were first set to a governed 
top speed of 2,000 r.p.m. to 2,200 r.p.m., that is, right 
on the sixth-order critical. The results were broken 
crankshafts, seized bearings, flexing of light alloy 
crank-cases, auxiliary troubles, and discomfort and 
noise in the passenger saloons. Without exception, 
the governed top speed has been reduced to 1,650 r.p.m. 





firstly, by the evolution of an engine that will enable | 
improving existing types of engines as engines, through | 


reduction in weight and bulk; thirdly, by progress in 
construction, a better understanding of power limits, | to 1,350 r.p.m., that is, within the range of the sixth- 


to 1,850 r.p.m. Again, the V engines of 400 brake 
horse-power to 650 brake horse-power used in powerful 
railcars and high-speed trains have crankshaft natural 
speeds of the order of 7,500 r.p.m. to 8,500 r.p.m., 
and 800 r.p.m. to 1,000 r.p.m. lower when coupled to 
the rotor of the main generator, if used in conjunction 
with electric transmission ; but almost invariably the 
top governed speed is 1,400 r.p.m. to 1,500 r.p.m., and 
the most frequently used working speeds are 1,150 r.p.m. 


order critical. In consequence, the damper must be 
used to counter the vibrations at every-day running 
speeds, which is not good practice. On the other hand, 
with the heavy slow-speed engines used in locomotives, 


suit them for railway duties, with the exception that | direct drive with auxiliary starting arrangements. | the sixth-order critical probably is never reached, a 
shunting locomotive engines must be capable of with- | Every advance has been in the direction of making the | typical example being the English Electric 6 K engine 


standing continuously loads that fluctuate violently 
and frequently. In what follows, it is the two very 
special railway classes to which attention is given 
more particularly. 

The first of these two classes is the lightweight high- 
speed railcar and fast-train engine of 200 brake horse- 
power to 750 brake horse-power; the second is the 
high-power locomotive engine of 900 brake horse- 
power to 2,200 brake horse-power. 
North American practice, which is governed by purely 
technical considerations to an extent no greater than is 
found elsewhere, modern engines of the high-power 
locomotive type are limited to two makes, namely, 
Sulzer and M.A.N. The Sulzer engine is built in two 
sizes: a single-bank engine of 1,200 brake horse- 
power, and a twin-bank design of 2,200 brake horse- 
power. Only single-bank engines are made by 
M.A.N., and are limited in output to 1,000 brake 
horse-power to 1,050 brake horse-power and 1,300 
brake horse-power to 1,400 brake horse-power ; 
when larger outputs are required, two engines are 
mounted on a common underbed. Both makes are 
pressure-charged on the exhaust gas-turbine prin- 
ciple and run at 700 r.p.m. to 750 r.p.m. M.A.N. 
favours a completely welded steel underframe, crank- 
ease and cylinder block, whereas Sulzer uses a com- 
bination of cast steel and welded steel. Only the 
perfecting of the exhaust-gas pressure-charging system 
has made such engines as these practicable. Pre- 
viously, the large Diesel locomotive, after sundry 
isolated examples like the Lomonossoff locomotives 


in the U.S.S.R. and the Frichs locomotives in Siam, | 


fell into the background. 
The engines already used in up-to-date railcars and 


Again neglecting | 
| an indicator card similar in shape to that of a steam 


two components more flexible, thus approaching more 
closely the operating characteristics of the steam 
| locomotive or the steam railcar. Although the Diesel- 
| Sulzer-Klose locomotive of 1907-14 gave mean in- 
| dicated pressures of 35 Ib. to 165 lb. per square inch, 
this flexibility was not enough to make starting easy or 
| the starting equipment simple. This difficulty remains 
| to a lesser extent to-day, and is, indeed, practically the 
only major problem associated with direct drive. If 


| engine working at low cut-off could be obtained at 


| very low firing speeds, elimination of the transmission 
| would soon be accomplished. 
As the essence of the question is one of providing an 

adequate power-weight ratio, it might be expected that 
|an easier solution to the direct-drive problem would 
| be found in railcar practice than in locomotives. One 
| or two applications have been made to railcars, but in 

each case petrol engines formed the power unit. More- 

over, the normal vertical type of engine was used and a 
| clutch inserted in the drive, whereas, in locomotive 
| practice, the Diesel cylinders cannot be disconnected 
| from the wheels. It is not impossible that pressure- 
| charged four-strokes of normal build, having increased | 
| torque at low and medium speeds, and greater economic | 
| flexibility over the whole working speed range, may | 
| be used, with only a clutch or fluid flywheel, as the 
| motive power of certain types of fast railcar. 
| Limitations to the rotational speed of railway types | 
of oil engine have nothing to do with combustion ; | 
they result from mechanical considerations and from 
the necessity of keeping maintenance work within | 
reasonable bounds. A test engine constructed by a/| 
| railear-engine builder has been run on the bench up| 





installed in numerous L.M.S.R. Diesel shunting loco- 
motives, the working speed range of which is 350 r.p.m. 
to 685 r.p.m., and the crankshaft natural speed about 
4,625 r.p.m. 

No paper on railway oil-engine design or operation 
can omit mention of crankshaft whirl, for one of the 
worst examples of this phenomenon occurred in what 
is perhaps the best-known of all railway oil engines, 
namely, the Maybach V. This subject has already 
been mentioned in a paper read before the Institution.* 
The failures with the Maybach 410 brake horse-power 
engine came to a head in Holland in 1934, when 35 
trains, each powered by two engines, were introduced 
into service at one time; but, earlier in that year, the 
author had come across the same trouble in Belgium 
with the Maybach six-cylinder vertical engines of 
175 brake horse-power, and it was present also in the 
V engines installed in the Flying Hamburger. Like 
the V models, the vertical engines have roller big-end 
and main bearings, and the metal of the races was pitting 
and flaking off at a rapid rate, and setting up further 
vibrations to those which had given rise to the trouble. 
At that time, the nature of the originating vibrations 
was not known, and all that could be done by the 
railway was to introduce a more rigid system of inspec- 
tion and repair, filter the fuel more carefully, adjust 
the injection, and try to reduce the peak pressure and 
the rate of pressure rise in the cylinders. The extensive 
investigations which had to be made as a result of the 
wholesale Dutch failures (not all due to the engine) 
showed that the trouble could be eliminated in the 
design stage. The Maybach 12-cylinder V engines in 
Holland were rebuilt with crankshafts stiffer longitudin- 
ally and having partial counterbalancing, and altera- 


high-speed trains are, in general, of the six-cylinder | to 5,000 r.p.m., but it is doubtful whether speeds as | tions were made to the injection system and combustion 
vertical or 12-cylinder V patterns. In naturally- | high as two-thirds of this will ever be used, whatever |chamber. But, despite Lugt’s valuable contributions, 


aspirated forms, they weigh 11 Ib. to 18 Ib. per brake ! the transmission. 


Although increased rotational speed | 


this subject is not appreciated to anything like the 


horse-power in the dry condition and, on the top power | may bring no greater advance in engine perforfhance | degree it should be, particularly as crankshaft whirl is 
setting, run at 1,350 r.p.m. to 1,500 r.p.m., have an | than a corresponding increase in working mean effective | not confined to high-speed types, but seems to be found 
mean effective pressure of 85 Ib. to 95 lb. per square | pressure, it is likely to bring a much greater improve- | equally in certain slow-running patterns. 

inch, and piston speeds of 1,650 ft. to 2,100 ft. per| ment in the vehicle considered as a traffic machine, | 


minute. Pressure-charging reduces the specific weight 
to 9 Ib. to 13 Ib. per brake horse-power, and increases 


the mean effective pressure to 110 Ib. to 125 Ib. tg, 








* Paper read at a meeting of the North-East Coast 
Institution of Engineers and Shipbuilders, held in 
Newcastle-on-Tyne on Friday, January 23, 1942. 
\bridged. 
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in that it will reduce the weight, bulk, and cost of | 
the transmission system, and thereby possibly simplify 
the complete vehicle to a degree at which any increase 
in the fuel bill, and possibly also in the maintenance | 
bill, would be more than counterbalanced. 

Two considerations have governed the range of 
operating speed and the maximum revolutions per 
minute. The first is that of critical speeds. As a! 


The second principal consideration that has governed 
rotational speeds is maintenance cost. It does not 
seem that the relation between rotational speed, and 
engine life and maintenance work, is simply linear ; 
for example, in one type of widely used six-cylinder 


|engine, the top speed on the bench is considered as 





* “ Diesel Varia,” by G. J. Lugt, N.E.C. Inst., vol. liv 
(1937-8). 































1,500 r.p.m., and a tep service speed in excess of 
1,400 r.p.m. is never allowed. At 1,100 r.p.m. and less, 
the life of the mechanical parts seems unlimited ; from 
1,100 r.p.m. to 1,300 r.p.m., the life decreases in pro 
portion to each inerement in speed ; above 1,300 r.p.m., 
the fatigue effects increase very rapidly. Speed, as 
speed, is not limited by volumetric efficiency ; but the 
economical top speed is, for it is not much use running 
at a speed above that at which the curves of volumetric 
efficiency of the engine and of the fuel pump intersect. 
It is curious that this speed seems to be in the region 
of 1,500 r.p.m. for many of the medium and large railcar 
engines. An upward adjustment of the point of inter 
section would enable the engine to peak economically 
at higher revolutions, and extend the belt of low fuel 
consumption and the range of smoke-free operation. 
As only a definite maximum amount of fuel can be 
burned in a cylinder under ideal conditions, the 
maximum mean indicated pressure is fixed and there 
is no such thing as an overload. In practice, the value 
of this figure is governed by the volumetric and com- 
bustion efficiencies; but, as the engine is primarily 
part of a traffic machine, it is the combination of these 
two efficiencies over a wide range of load and speed that 
is important, and not simply the optimum value. The 
theoretical efficiency of the combined constant-volume 
and constant-pressure cycle on which railway oil engines 
work depends upon the ratio of the pressure rise during 
the C V portion to the amount of expansion during 
the other phase, and is limited by the maximum 
pressure which is considered desirable. Full-load full- 
speed peak pressures range from 800 Ib. to 900 Ib. per 
square inch in the bigger engines turning at less than 
1,000 r.p.m., and from 850 Ib. to 1,100 Ib. per square 
inch in railear engines ; but peaks of 1,300 lb. per square 
inch are not unknown in the small high-speed engines, 
and, with unsuitable fuel, in much larger and slower 
speed models. 
(To be 


continued, ) 











TIMBER ECONOMY IN BUILDING. 


Tue Building Research Station of the Department of 
Scientific and Industrial Research has recently issued 
War-time Building Bulletin No. 19, entitled Economy 
of Timber in Building.* As its name implies, the object 
of the Bulletin is to indicate means whereby less timber 
can used in building operations. The general 
approach to the problem is given under five headings, 





be 


namely, the omission of all unessential features; the 
use of alternative materials ; the better use of material 
and the adoption of more economical design; the 


utilisation of stock sizes; and the use of substitute 
types of timber in place of those normally used for 
particular purposes. 

Under the first heading, it is recommended that all 
unessential features, such as skirtings, fascias, and dust 
boards to drawers be omitted. Further, all designs 
should be reviewed to see how timber content can be 
reduced; this involves the examination of actual 
requirements based on strength and other factors. It 
pointed out that information now available on 
timber grading makes it possible to calculate strengths 
much more accurately than has been customary and 
should lead to a revision of ideas previously based 
solely on tradition. In the matter of alternative 
materials, stress is laid on the important part which 
plywood can play, as a substitute for solid timber in 
modern building operations. Again, breeze or clay 
blocks should be used for internal partitions instead of 
timber framing and building boards. With reference 
to the better use of material, the Bulletin states that 
in many cases timber of a particular size is used rather 
on account of tradition than of any actual need. 
Designs should therefore be reconsidered with this 
point in mind. For temporary timber work, such as 
shuttering for concrete, standardisation is important 
that maximum re-use can obtained with the 
minimum of alteration to the shuttering. If timber 
shuttering can be kept oonstantly wet, it should be 
possible to obtain an increased life 

All designs should be related to available stock sizes, 
thus avoiding waste in cutting. In this connection, 
a useful list of stock sizes for both solid timber and ply- 
wood, together with notes on the avoidance of waste 
is included in the Bulletin. Finally, for many purposes 
it may be possible to use substitute types of timber 
without disadvantage. For example, home-grown 
hardwoods and softwoods could substituted for 
some work normally carried out in imported soft- 
woods. Another point is that a quite mistaken idea 
still prevails that “ blue-stain”’ sapwood is a defect 
in timber for all purposes and that it should never be 
employed. Blue-stain sapwood, it is emphasised, is 
not deficient in strength and can be used with safety 
within its appropriate working strength, except when 
exposed to sudden loads and shocks. 
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MILLING MACHINE FOR 
REPETITION WORK. 


A LARGE proportion of present-day production is 
repetition work of a more or less straightforward type, 
the design of such work conditioned, apart 
altogether from functional efficiency, by considerations 
of rapidity of output In such circumstances the 
flexible universal machine tool, which is a necessity 
where the type of product varies widely, is not re- 
quired. Messrs. Alfred Herbert, Limited, Coventry, 
with this aspect of production in view, have recently 
developed the milling machine shown in the accom- 
panying illustration. Its simple and straightforward 
construction is indicated by its description, namely, the 
Herbert No. 2 Patent Simplimil ; but the simplicity thus 
implied does not restrict to the range of its operating 
limits, for the machine has eight speeds and eight feeds 
and all the movements that can be economically 
utilised for the class of work for which it is intended. 

The work-carrying capacity indicated by the 
dimensions of the table, which measures 37 in. by 12 in. 
and can be adjusted vertically from a maximum of 12 in. 
below the centre of the spindle to any practicable mini 
mum. The table has an automatic longitudinal feed of 
20in., and a transverse adjustment, when the arm support 
is in position, of 3 in. With this support removed, 
a transverse adjustment of 54 in. is possible. The 
distance between the column and the of 
the arm support is 18{ in. The machine is self-con- 
tained and is electrically-driven, with separate motors 
for the spindle drive and the table longitudinal tra- 
verse. The spindle motor, of 3 h.p., is housed in the 
base of the column, which is of exceptional stiffness. 
Transmission from the motor to the spindle is by 
means of Vee-belts, with a tensioning device, and gears. 
As may be inferred from the position of the start 
and stop buttons on the column face, almost in line 
with the spindle, the motor control gear is housed at 
the top of the column. The gear is suitable for 
400-440 volts 3-phase 50-cycles current. The cover 
plate for access to the gear is mechanically inter- 
locked with an isolating switch, so that when it is 
opened the operator is not exposed to danger. The 
stop button actuates a plugging relay which stops the 


being 


is 


face face 





spindle immediately. The spindle mounted in 
plain bearings, and is provided with a British Standard 
spindle nose No. 739, having a diameter of 54, in. 
and a non-stick taper. The eight spindle speeds range 
from 20 r.p.m. to 220 r.p.m. 

The table motor can be operated either with the 
spindle running or when at rest. It actuates, at will, 
the reversible automatic longitudinal feed, which 
ranges from ©0-5 in. to 5-0 in. per minute, and the 
quick power traverse. Hand operation of the table is 
effected by the large crank-handled handwheel pro- 
minent in the figure. This handwheel does not rotate 
when either the automatic feed or the quick power 
traverse is engaged. The table operating cycle is as 
follows. The work is attached either to the working 
surface, which is provided with three 2 in. Tee-slots, or 
is held in a fixture, when the table has been moved 
to the extreme right-hand position by the quick power 
traverse or by the handwheel. The quick power 
traverse lever is then moved to the left to bring the 
work rapidly up to the cutters, the table stopping as 
soon as the lever is released. The automatic feed is 
engaged by raising the feed lever and remains thus 
until the completion of the cut, when it is automatically 
disengaged by a trip dog. Before returning the table 
to the loading position by means of the power traverse. 
the spindle stopped by the push-button 
to avoid the the work marked 
return cuts. 

The transverse and vertical movements of the table 
are effected by means of a detachable crank handle 
This handle is seen in place on one of the shafts con 
cerned. Both shafts are fitted with graduated dials. 
Both the spindle-speed changes, and the table-feed 
changes are made by pick-off geags in the left-hand 
side of the column. The changes are rapidly made 
since there are no nuts to be removed or tightened, 
the gears being held on the shafts by quick-release 
washers. Access to the pick-off geats is obtained by 
removing a panel, this action breaking the electrical 
circuit so that the machine cannot be started until 
the cover is replaced. The normal equipment of the 
machine includes a gear-type pump for the supply of 
cutting lubricant, the drive to this pump being by belt 
from the main driving pulley 
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LAMPS FOR RADIANT HEATING. 
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LAMPS FOR RADIANT HEATING. 


Tue use of radiant, in place of convected, heat for 
drying paints and varnishes and for other industrial 
processes appears likely to be a useful contribution 
towards the speeding-up of output which is now so 
important. The General Electric Company, Limited, 
of Magnet House, Kingsway, London, W.C.2, who 
have been giving attention to this subject, have recently 
produced a radiant-heat lamp which permits of the 
application of the method in a very simple manner. 
The lamp is of the screw-socket type and does not 
differ materially in construction from an ordinary 
illuminating lamp. The rating 250 watts at 115 
volts, this low voltage resulting in a very robust fila- 
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ment. Two lamps are used in series on standard 
230-volt circuits. In application, the lamp is mounted 
in a shallow circular reflector, as shown in Fig. 1, 


herewith, the lamp holder being adjustable in position 
in relation to the reflector, so that either a narrow or 
wide heat beam may be produced. The reflector 
gold-plated, giving a high factor of reflectivity with a 
surface highly resistent to corrosion and easily kept 
clean. A trough-type reflector, accommodating six 
lamps in a line, has also been produced. 

An article to be dried is simply subjected to the rays 
of the lamp. Normally this process will be carried out 
in a suitably-arranged chamber, but, as the heating of 
the material being treated is practically independent 
of the air temperature, a free circulation can be allowed 
with a consequent rapid dispersal of any volatile 
constituents which are released, and the elimination of 
the type of gas pocket which may be formed in enclosed 
convective ovens. The actual drying period is much 
shorter than is necessary in ovens of the latter type, 
and articles may be raised to the correct temperature 
more quickly. No pre-heating interval for the chamber 
itself is necessary, as is frequently requisite with con- 
vection ovens. The system is very flexible, its quali- 
fications being particularly marked in cases in which 
different parts of a single article require heating at 
different rates, or those in which preheating has to be 
carried out at one temperature and baking at another. 
The particular method of using the lamp will depend 
on the service required and the class of article being 
treated, but an illustration of the type of drying 
equipment which may be built up is given in Fig. 2 
This shows a chamber fitted with two banks of lamps, 
each consisting of 48 units, the total loading accordingly 
being 24 kW. 
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SUPPLEMENTARY COUPONS FOR INDUSTRIAL CLOTHING. 

The Board of Trade have now decided to award suppile- 
mentary clothing coupons to certain classes of iron and 
teel workpeople, in sections of the industry not covered 
by their previous award (ISCA. 1302/41). Awards are 
ilso announced to certain employees in the non-ferrous 
metal industries and in the coke and by-product industry 
and gasworks, and to dockers and various of 
workpeople in the salt, asphalt and coal-distributive 
These coupons will be issued to employers for 
distribution to their employees, and individual work- 
people must not apply for them. Employers in the 
industries concerned should communicate with the 
nearest office of the Ministry of Labour and National 


classes 


trades. 


Service, not later than February 28, where full instruc- 
tions regarding these coupons will be available. 








Fig. 2, 


NOTES FROM SOUTH AMERICA. 


From the trading point of view, the chief result of 
the recent Rio de Janeiro Conference was that the 
21 American republics agreed to break off their com- 
mercial and financial connections with the Axis Powers, 
and to organise their economy for the support of the war 
effort of the United States, Britain and their Allies. 
In effect, this decision confirms the state of affairs 
which had existed for some time past, as, with the loss 
of European markets, South American export and 
import trade had been virtually dependent upon the 
goodwill of the United States and Britain. Against 
South America’s present desire to purchase practically 
all manufactured goods that can be obtained from 
abroad, particularly engineering and other equipment 
for the expanding national manufacturing industries, 
has to be set the growing shortage of shipping tonnage 
and fuel supplies. In present circumstances, ships 
plying to South America naturally find it profitable to 
carry cargo with a high value in relation to weight, 
such as specialised scientific and engineering goods, 
instead of coal, newsprint, etc. 

Argentina’s economy is being sustained by larger 
shipments at higher prices of wool, hides, meat, etc., 
which largely compensate for the loss of the European 
grain markets. The income of the Argentine railways 
continues to improve, the receipts of all lines during 
the first quarter (July-December, 1941) of the current 
railway year having amounted to 127 million pesos, 
against 110 millions in the corresponding period of 
the previous year, the increase being mainly due to 
higher receipts from goods traffic. The large unsaleable 
stocks of grain present storage difficulties, however, to 
relieve which the Argentine Government is calling for 
tenders for the construction of 64 elevators, with a 
storage capacity of 150,000 tons, at an estimated cost 
of 11,500,000 pesos. The Argentine State Railways 
have been authorised to buy railway material in any 
available market up to a value of 10,000,000 pesos, 
which is one-half of a proposed appropriation to assist 
those railways ; as, owing to the war, great difficulties 
are being experienced in obtaining material, especially 
freight waggons. Owing to the further difficulty of 
importing jute bags for packing grain, the Argentine 
Government is allocating 10 million pesos from the 
Exchange Profits Fund to finance the building »f a 
factory at Barranqueras (Chaco Territory) to manu- 
facture cotton sacks. 

The latest Argentine trade figures, covering the first 
eleven months of 1941, continue to show sharp falls in 
imports of engineering and allied items, such as fuel 
and lubricants, metals and manufactures, and machin- 
ery and vehicles, although imports of timber and 
manufactures were higher both in volume and value. 
Among important engineering projects, the Ministry 
of Public Works announced on December 27 that plans 
had been submitted to the Government for the expendi- 
ture, over a period of approximately 30 years, of 





301 million pesos on a new water-supply and drainage 
system for all localities within 22 miles of the Federal 
capital. The report accompanying the plans states 
that, by 1970, Greater Buenos Aires may have a popula- 
tion of 6,300,000 ; according to a recent official survey, 
the population of the capital at the end of 1940 was 
2,386,103. The Ministry has also approved the 
expenditure of 3,000,000 pesos on a dam and irrigation 
works in the Atuel River (Mendoza), intended to 
prevent the present frequent floods and to supply 
water for the irrigation of the districts of Colonia Atuel, 
La Llave, and other agricultural zones. The Argentine 
State Oilfields proposes to construct a gas pipe line 
from the refineries in La Plata to Buenos Aires at a 
cost of over 1,000,000 pesos. The Argentine National 
Highways Board accepted tenders during November 
and December for construction work totalling nearly 
11 million pesos, the most important item being the 
building of the Board’s new headquarters, to cost some 
4,500,000 pesos. The Ministry of Public Works has 
approved of the scheme for port construction in Puerto 
Quequen, to the value of 25,500,000 pesos. 

Brazil’s oversea trade continues to prosper, while 
the exchange remittance situation remains normal. 
The latest trade figures, to the end of November, 1941, 
show continued increases compared with 1940 in the 
value of imports of generators, motors and other 
electrical machinery ; sundry machinery, tools, etc. ; 
motor vehicles and accessories, etc.; apparatus for 
scientific and similar purposes; and radio apparatus 
and accessories. The Budget for 1942 makes large 
allocations to the various Ministries responsible for 
transport and public works, marine and aviation, thus 
showing evidence of Brazil's intention to press on with 
the intensified development of national resources. So 
far as war priorities permit, the United States Govern- 
ment are endeavouring to supply Brazil and other 
Latin-American countries with essential equipment. 
particularly of an engineering nature, which may 
facilitate supplies of Brazil’s products for Washington’s 
war effort. In fact, it is reported that the United 
States Economic War Board has given instructions that 
South American orders are to receive the same treat- 
ment as that conceded to domestic orders, provided 
that United States defence requirements are not thereby 
prejudiced. Orders from Brazil for American machin- 
ery, etc., which are subject to priority rules, must first 
obtain the authorisation of the Brazilian Government, 
although orders given by the new Brazilian National 
Steel Company are exempt from this provision. 
Priority will be given for the export from the United 
States to. Brazil of the railway material required to 
complete the construction and equipment of the new 
railway line linking Brazil with Bolivia. The Brazilian 
Government will grant priority to the new National 
Steel Company for the purchase of materials for the 
construction and installation of its new plant at Volta 
Redonda, in the State of Rio de Janeiro, which: is 
expected eventually to meet all Brazilian requirements 
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of manufactured iron and steel. The material for the 
new plant will also receive priority in transport on 
railways and ships, and will be subject to special freight 
rebates. The Santos Dock Company is issuing 7-per 
cent. debentures for a total of 120,000 contos (say 
1,500,0001. sterling) to provide funds for new works and 
equipment at the port of Santos. 

Brazil does not often issue official details of imports 
of itemised engineering goods, so that those just 
released relating to spinning and weaving machinery 
are of interest, especially as showing the relative posi- 
tion of British exports. Imports into Brazil of spinning 
and weaving machinery reached a high value of 7,122 
contos during the third quarter of 1941, against 10,061 
contos for the first six months of the year. Of the total 
value of 17,183 contos of such imports for the first 
nine months of 1941, Great Britain supplied 6,364 
contos, but the United States is obtaining an increasing 
share in this trade. Imports of accessories for such 
machinery from January to September were valued at 
4,815 contos, and came mainly from Great Britain. 
At a recent meeting of the State of Sao Paulo Council 
of Economic Expansion, mention was made of the 
difficulty experienced in obtaining supplies from abroad 
of sugar machinery and hoes, and it was decided to see 
what steps could be taken to improve this situation. 
Imports of both, this year, have been supplied mainly 
by Great Britain. 

General construction and engineering work in Brazil 
is active, and calls attention to the present position 
regarding cement and asphalt. The Administrative 
Department of Public Services has suggested to the 
Federal Government that foreign cement should be 
admitted free of duty until the national cement in- 
dustry is in a position to supply the internal demand. 
The Department pointed out that the demand at present 
exceeds the capacity of the national factories and that 
the building and allied trades are being seriously 
affected by the consequent shortage. The entrance 
of foreign cement, duty free, would not affect the 


national industry and would prevent prices of the | 


domestic article from rising unduly. Brazil's reserves 
of asphalt are estimated at several million tons, situ- 
ated mainly in the States of Sao Paulo and Bahia. 
Production in 1940 increased to 5,490 tons from 1,370 
tons in 1938, and if intensified could reach 150,000 
tons. Imports of asphalt into Brazil average 10,000 
tons to 11,000 tons per annum ; 9,678 tons, entered in 
1940, of which 8,747 tons were from the United States, 
small supplies coming also from Argentina, Trinidad 
and Great Britain. 

There is now ample exchange cover available in 
South America for such goods as Britain can ship, 
this improvement being especially noticeable in Chile, 
Colombia and Peru. Chile’s latest trade figures cover 
the first eight months of 1941, and, compared with 
1940, show an increase in the total value of imports of 
machinery, tools, electrical material, etc. The Anglo- 
Chilean Asphalt Company, Limited, has been authorised 
to double its capital, to 2,000,000 pesos. A Govern- 
ment loan is being granted to the Municipality of Via 
del Mar for over 10,000,000 pesos for various con- 
structional works. A feature of the economic life of 
Colombia in the past year has been the effort made 
towards self-sufficiency. An instance of this is the 
revival of the plan for the construction of a steel mill 
at Medellin, for which 400,000 pesos’ worth of mach- 
inery is reported to have been purchased in the United 
States. Several proposals to construct nationally- 
and departmentally-owned hydro-electric plants in 
many sections of the country also have been intro- 


duced in Congress, and several municipalities are | 


moving in the same direction. Some of the proposals 
have become law, and now await complete surveys 
and financing. A small but important network of 
Government-owned telegraph lines is being constructed 
north of Bogota, and several other such schemes are 
under consideration. Peru’s oversea trade is virtually 
booming, an outstanding feature during the past year 
being the progress in industrial development. President 
Prado, himself an engineer, is encouraging in particular 
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INSTITUTION ELECTIONS. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
Associate Member to Member.—William Norris N. 
| Morecombe, O.B.E., B.Sc. (Eng.), R.E. (Ret.), Gilling- 
| ham, Kent; George Frederick A. Norman, London, 
S.W.1. 
| Associate Member.—Francis Gerard Bacon, B.Sc. 
| (Eng.), Aylesbury, Bucks; John Greaves Beastall, B.Sc. 





|(Eng.), Manchester; Francis Arthur Bishop, Chelms- | 


|ford; David Alexander Bradley, Port Elizabeth, S. 
Africa ; Sudharman Ruwanpura De Silva, Norton 
Bridge, Ceylon ; George Owen Edwards, Birmingham ; 
Sydney Newton Edwards, Bromley, Kent; George 
| Alfred R. Hinds, London, E.C.4; Llewellyn Jones, 
Cardiff; Harold Fowler Marshall, Shanghai, China ; 
| Harold Mills, Smethwick, Staffs.; Oliver Morrogh 
Moriarty, B.A., London, W.C.2 ; Charles Henry Morris, 
Birmingham ; William Hastings Morton, Carshalton 
Beeches, Surrey ; John Frank Parsonage, B.Sc. (Eng.), 
Poulton-le-Fylde, Lancs.; Colin Warneford C. Rich- 
ards, B.Sc. (Eng.), Nairobi, Kenya; Ting Sun, B.Sc. 
(Eng.), Shanghai, China ; Arthur Ernest Tooke, B.Sc., 
Sutton, Surrey; Jan Jakob van de Stadt, Chester ; 
Robert Hutchison Warnock, B.E., Melbourne, Aus- 
tralia; Alfred William Watkins, Gerrards Cross, 
Bucks. ; Stanley Argyle Watts, Scunthorpe, Lincs. ; 
Ronald Vernon Wheeler, Rugby; Bennett Wijetilaka, 
Colombo, Ceylon; Ernest Willicombe, Great Yar- 
mouth. 
| Associate to Associate Member.—Lionel Sparke Distin, 
| Nottingham; Wilfred Fisher, Barrow-in-Furness ; 
William Perceval Hampson, Radlett, Herts. ;. George 
| Robert Harbottle, London, S.E.2; Erwin Esteban 
| Kapus, B.Sc. (Eng.), Buenos Aires, Argentina ; George 
|Edward Mackintosh, Juniper Green, Midlothian ; 
| James Maloney, Grenada, B.W.I.; William George 
Tree, Luton, Beds.; Reginald Louis Varney, Chelms- 
ford ; Henry Thomas Wesker, London, S8.W.18. 
Graduate to Associate Member.—Ronald Thomas W. 
Anderson, Wilmslow, Cheshire ; William Leslie Bentley, 
| Holbeach, Lincs. ; Major Thomas Richard J. Bishop, 
|R.E., Ipswich; Eric Ernest Bivand, St. Albans ; 
| Charles Henry Bottrell, Birmingham; Percy Bowles, 
| B.Sc., Chellaston, Derby ; Geoffrey Greenwood Burton, 
| B.Sc., Newport, Mon. ; Richard Lutton Calvert, B.Sc., 
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Rugby; Wilson William Campbell, B.Sc. (Eng.), 
Newcastle-upon-Tyne; William Kenneth Campe, 


| South Farnborough, Hants.; Frank Herbert Cannon, 
|Chelmsford; Alan Bertram Carpenter, Devonport ; 
| John Kelly Carrothers, Belfast; Kenneth Bernarr 
| Clayton, B.Sc., Havant, Hants. ; Granville Vernon Davy, 
| B.Se., (Eng.), Bradford; Timothy Denis Donovan, 
| Marazion, Cornwall ; Flight.-Lieut. Eustace Macdonald 
Eldred, R.A.F., Broughty Ferry, Forfar; Norman 
| Hamel Elgood, M.A., Croydon, Surrey ; Laurie Harold 
| Everitt, Birmingham ; Raymond Jackson Franklin, 
B.E., Pahang, F.M.S.: Leonard Francis Garner, 
|Grantham; Robert William Garrard, Leigh-on-Sea, 
| Essex; John Barnes Gill, Colwyn Bay; Kenneth 
| Henry Gillanders, Albany Park, Bexley, Kent; James 
| Burnett Halstead, Derby ; Wing-Commander George 
| Norman Hancock, R.A.F.; Arthur Ernest Hawkins, 
W.C.2; Basil Scrymgeour 


| B.Se. (Eng.), London, 
Alfred Ifor W. Holt, London, 


| Hewett, London, S.W.7 ; 


|N.10; Leslie Cecil Jarman, Winscombe, Somerset ; 
|Vaman Ambadas Joshi, B.Sc., Rugby; Herbert 
| Walter Kear, London, E.4; Robert Macan, London, | 
|S.W.1; George Bernard C. Milne, Aylesbury, Bucks. ; 
Joseph Ernest Morris, Gloucester; James Corbett 
Parton, M.Eng., Dundee; Ellis John R. Pyman, S. 


Farnborough, Hants.; Edward Arthur Rogers, Kneb- 
worth, Herts.; Percy Noel Self, Sydney, Australia ; 
| Philip Smith, B.Sc., Rochester, Kent; James Victor 
|Tee, B.Sc. (Eng.), Hampton Hill, Middlesex ; Sidney 
Derek Thorp, Ilford; Basil Kingsford Watts, Ludlow, 
Salop; Walter Henry Webb, B.Sc. (Eng.), Newcastle- 
upon-Tyne ; Maurice John H. White, Cannock, Staffs. 








the establishment of heavy industries which will | 


derive their raw materials from Peruvian sources. A 
Mineral Bank has been formed with a capital of 
50,000,000 soles, and already under way is the estab- 
lishment of an iron and steel industry, based mainly 
on the ore deposits in the Marcona region, a small 
portion of which have already been calculated at 
33,000,000 tons. Smelters are to be erected at Chim- 
bote, where anthracite coal is available. Here too— 
Chimbote having one of the best natural harbours in 
Peru—a naval shipyard and base is being planned. 
development of hydro-electric energy is also being 
studied and so are rubber possibilities. 





GREAT INDIAN PENINSULA RAILWAY.—An extension 
of the Great Indian Peninsula Railway, which enables 
goods trains to and from Bombay Docks to run directly 
into the Vadala goods yard of the Bombay Port Trust, 
haa been recently completed. 


The | 





RAILWAY.—The gross earnings of 
the Canadian Pacific Railway, for the eleven months 
ending November, 1941, totalled 200,241,800 dols., 
compared with 154,629,200 dols. in the corresponding 
period of 1940, and 137,549,500 dols. in the first eleven 
months of 1939. 


CANADIAN PAciri 


INDUSTRIAL OVERALLS.—The Board of Trade has 
issued a licence (S.R. & O., 1942, 
| replace the licence (S.R. & O., 1941, No. 1837, price 1d.) 
under which certain types of industrial overalls might 
be sold at reduced coupon values until the end of Janu- 
ary. The new licence operative until the end of 
April. It provides that unlined overalls of plain or 
twill weave cotton material, in plain single colour and 
in sizes chargeable with purchase tax, may be sold at 
the coupon values indicated, and provided that their 


price does not exceed that specified in the schedule. 


is 


No. 173, price 1d.) to | 








FEB. 20, 1942 
: _ 
PERSONAL. 
Mr. J. PasHLey, head of the research department, 
and Mr. A. L. MORRISON, manager of the London office 


of Messrs. Kayser, Ellison and Company, Limited, Car 
lisle Steel Works, Carlisle Street East, Sheffield, hay; 
heen elected directors of the firm. 


Mr. G. C. Laventon, C.LE., J.P., agent and genera! 
manager, Bombay, Baroda and Central India Railway 
has been elected President of the Indian Railway Co: 
ference Association for the 1942-43 session. 

Mr. WILLIAM HAMILTON, chief engineer of the Dalze! 
Steelworks, Motherwell, of Messrs. Colvilles, Limited 
retired recently after 4 years’ service with the compa: 


Mr. D. H. ROBERTS, electrical engineer and manage: 
to the Ruthin Corporation Electricity Supply, Denbig! 
shire, has been appointed electrical engineer to the Co: 
way Corporation Electricity Supply, Caernarvonshire 

Mr. G. A. Wauirwortn, M.I.M.M., has been appointe: 
acting-principal of the School of Metalliferous Mining 
Camborne, Cornwall, in succession to the late Maso: 
H. STanpisu Bat, O.B.E., M.Sc., M.1.M.M. 

Mr. ROBERT ARMITAGE has relinquished his positio: 
as joint deputy chairman of the Yorkshire Electri 
Power Company, Leeds, and has been succeeded by Mi 
R. W. Wickuam, J.P. Mr. Armitage, however, will 
continue to serve the company as a director. 

Mr. A. V. Res, B.Sc., M.1.M.M., has resigned his 
appointment in the Ministry of Supply and has joined 
the staff of the Fife Coal Company, Limited, Leven, Fife 

ASSOCIATE PROFESSOR G. J. COMSTOCK 
appointed Professor of Powder Metallurgy, 
Institute of Technology, Hoboken, New Jersey, U.S.A. 

Mr. A. H. Rariine, who has been a director of the 
General Electric Company, Limited, Magnet House, 
Kingsway, London,W.C.2, since 1911, has been appointed 
vice-chairman of the company. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Tron and Steel.—In addition to war products, Sheffield 
is contributing large tonnages of steel towards the produc 
tion of plant and machines used in mechanised farming 
The number of tractors on farms in the United Kingdom 
has been doubled since June, 1939. There has also 
been a lagge increase in the number of tractor ploughs, 
dise harrows, corn drills, artificial-manure distributors, 
binders, threshing machines, potato diggers, milking 
machines and all kinds of barn machinery, while transport 
on farms has become more and more mechanised by the 
provision of tractor trailers and lorries. Sheffield special- 
ises in the production of all types of agricultural steels 
and vast quantities are being sent to agricultural 
engineering centres in various parts of the country. 
The demand is reported to be increasing, and outputs 
show a steady rise. A healthy state of affairs existe in 
the production of raw and semi-finished materials. War 
requirements reach a high level, and a substantial trade 
is being done in basic and acid materials. Cold-drawn 
strip and wire rods are in steady request, while there is 
a growing call for precision-ground and cold-drawn bar< 
Sheffield’s consumption of pig iron, hematites and scrap 
Rolling mills, forges, foundries 
Intens¢ 





shows a consistent rise. 
and forging shops are all operating to capacity. 
activity is a feature of the heavy-machinery and engin 
| eering branches. Steelworks’ and ironworks’ machinery 
land related equipment is in strong demand, and good 
| orders are on hand. Hollow forgings and boiler drums 
| have been ordered for a variety of purposes, while more 
inquiries are circulating on home account for mining 
| plant. More steel is being consumed for support pur 
poses in underground workings. Electrical equipment ts 
la progressive section. The special-steel branches show 
little change ; outputs are taken up for months ahead. 
| and ordinary commercial customers find only a limited 
| tonnage available for them. The tool trades continue 
to make progress. 

South Yorkshire Coal Trade.—Overseas business shows 
no change, but inland requirements by steelworks and 
ironworks have increased. Steams find a ready market, 
and electricity works are taking increased tonnages of 
smalls and slacks. Locomotive fuel is in good demand 
and the house-coal market has a seasonal appearanct 
The demand is stronger and outputs are moving freely 
from collieries. Foundry and furnace coke are firm. 
but there is a stronger call for blast-furnace coke. 





Darry FARMING STEAM PLANT.—Under a Board of 
Trade Order (S.R. and O. 1942, No. 262) issued on 
Monday, February 16, general licences may be issued to 
farmers, dairymen, etc., to acquire steam boilers not 
exceeding an evaporative capacity of 130 lb. of steam 
per hour, from and at 212 deg. F., for use in connection 
with sterilising plant or the conditioning of feeding 
stuffs for livestock. Copies of the Order may be obtained 
from H.M. Stationery Office or through booksellers. 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—The Welsh steam-coal market 
remained firm during the past week. A good demand 
was circulating from both home and foreign users, but 
operators could handle only a portion of the business 
on offer. As a rule, the quantities of the more popular 
.orts available were limited. Most collieries were con- 
ventrating upon completing deliveries to the essential 
war industries and public-utility undertakings, and in 
some cases supplies to ordinary users were delayed. 
On export account, apart from Northern Ireland and 
Kire, to which destinations there was a moderate activity, 
little business was done. Best large descriptions remained 
in short supply and were firm, and there was a brisk 
demand for the sized classes which were difficult to 
secure. Bituminous small sorts were still scarce and the 
occasional small parcels that became available were 
taken up at high figures. Some of the better quality 
dry steam smalls were in larger demand, but the inferior 
sorts were again slow and plentiful. 








NOTES FROM THE NORTH. 


GLasGow, Wednesday. 

Scottish Steel Trade.—Activity is fairly general in the 
scottish steel trade and there is a heavy demand for 
<pecial and alloy steels as the requirements of these are 
very much on the upgrade. Specifications for ship- 
building material are coming in at a steady pace as all 
the yards are fully occupied and the employees are 
working with a will to speed up production. 
plates are also being specified freely the different 
boilermaking firms have many important orders of an 
important nature to fulfil. Most of these are urgent 
and are against Government contracts. There 
strong demand for various classes of material for general 
engineering purposes and practically all the orders are 
required speedily against priority claims. The makers 
of black-steel sheets have many good contracts for both 
plain and galvanised sheets, but canld undertake more 
business. Supplies of raw material are fair, but there is 
1 strong demand for heavy steel scrap and merchants 
are being pressed for deliveries. Prices are steady and 
are as follows :—Boiler plates, 171. 12s. 6d. per ton; 
ship plates, 161. 3s. per ton; sections, 151. 8s. per ton ; 
medium plates, § in. and thicker, rolled in sheet mills, 
211. 158. per ton; black-steel sheets, No. 24 gauge, 
221. 15s. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there has been little change and 
while makers have a fair amount of work on hand more 
could be put through. There is a steady demand for 
rivet, bolt and nut iron. The re-rollers of steel bars are 
fairly well employed, but are still in the position of 
being able to undertake a heavier tonnage. Stocks of 
semies are in plentiful supply. The following are the 
current quotations :—Crown bars, 151. 2s. 6d. per ton; 
No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 131. 178. 6d. 
per ton; and re-rolled steel bars, 17/. 15s. per ton, all 
for home delivery. 


Scottish Pig-lron Trade.—The Scottish pig-iron makers 
are still extremely busy as there has been no falling off 
in the demand. The total output of both hematite and 
basic iron is going rapidly into consumption. Foundry 
iron of the heavier grades is in better demand, but the 
lighter qualities are still quiet. To-day’s market prices 
are as follows :—Hematite, 61. 18s, 6d. per ton, and basic 
iron, 61. 0s. 6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 61. 5s. 6d. per ton, and No. 3, 
61. 38. per ton, both on trucks at maker’s yards. 


as 
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CALENDAR.—Messrs. Macrome, Limited, Alcester, 
Warwickshire, have sent us a useful monthly tear-off 
wall calendar. 

SHAPED DIAMOND TooLs.—The Minister of Supply 


has issued the Control of Shaped Diamond Tools (No. 1) 
Order, 1942, which comes into force on February 23, 
1942. Under this Order no person may produce or 
dispose of any shaped diamond tool without a licence, 
or acquire such a tool except from the holder of a licence. 
Persons wishing to acquire a shaped diamond tool should 
note that they are not themselves required to obtain a 
licence for the purpose. By shaped diamond tool is 
implied any diamond which has been shaped, lapped, 
or polished for industrial use as a tool, whether the 
diamond be mounted or unmounted. The definition 
does not include mounted or unmounted wire-drawing 
dies, which are already dealt with by another Order. 
All inquiries should be addressed to the Diamond Die and 
Tool Control, 2, Horton Crescent, Rugby. Copies of the 
Order may be obtained (price 1d.) from H.M. Stationery 
Office, York House, Kingsway, W.C.2. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—Although the tonnage of iron and 
steel available for general commercial undertakings is 
still small, priority consumers are able to obtain satis- 
factory deliveries of material for work of national im- 
portance. The demand for all grades of pig iron, except 
hematite, can be covered without difficulfy. In the 
finished industries, structural steelmakers have booked 
fairly good orders, plate manufacturers have as much 
work as they can deal with, sheet makers have extensive 
contracts to complete, and manufacturers of special alloy 
steels have some little difficulty in supplying the in- 
creasing requirements of the consumers. 

Cleveland Iron Trade.—Activity at the iron foundries 
is steadily increasing and, although the consumption of 
scrap is large and expanding, a greater demand for pig 
is reported. There is still little local foundry iron on 
sale. Consumers are slow to change from the practice of 
buying directly from producers, but transactions through 
merchants are slowly increasing. The stabilised values 
of Cleveland pig are ruled by No. 3 quality at 128s. 
delivered to buyers in the Middlesbrough district. 

Basic Iron.—Little change is apparent in the basic 
| iron branch of trade. In the absence of market trans- 
actions the quotation for basic pig is nominal at 120s. 6d. 
Although there are no parcels on sale the output permits 
small increases to be made in stocks. 

Hematite.—There is still somewhat of a shortage of 
hematite iron, the use of which is authorised only where 
it is indispensable. The considerable consumption of 
refined iron and scrap, in place of hematite, has eased the 
situation to some extent, but hematite is essential for 
the manufacture of certain commodities and firms 
engaged on this work are demanding larger supplies. 
The official quotations for hematite are at the equivalent 
of No. 1 grade of iron at 138s. 6d. delivered to North of 
England customers. 

Blast-Furnace Coke. 
Durham blast-furnace 





Negotiations for the supply of 
coke are few, but fixed prices are 





f.o.r. at the Holders are well sold and 
users have extensive contracts to draw upon. 


For the somewhat reduced imports of 


ovens. 


Foreign Ore. 


put of the Cleveland mines. Users of several descriptions 
apparent shortage is in the supply of some of the quali- 
ties needed for hematite production. 

Manufactured Iron and Steel.—-The tonnage of semi- 
finished iron and steel stored is still substantial, and 
steady deliveries of home products are expected to keep 
stocks at a satisfactory level for a considerable time. 
The consumption is heavy and full activity of the re- 


rolling plants is assured. An increasing output of 
finished-iron commodities is reported, particularly of 
heavy descriptions of material. Steel sheet makers 


have a good deal of work on hand, but forward buying 
is rather quiet and manufacturers of structural material 


builders and boiler makers. 

Scrap.—Large deliveries of heavy and heavy 
cast-iron scrap, as wéli as machinery metal, are reaching 
users, but the demand is unabated. 


steel 








INSTITUTION OF MECHANICAL ENGINEERS.—As from 
Monday, February 16, the premises of the Institution 
of Mechanical Engineers are to remain open from 9.30 
a.m. to 5.30 p.m. from Monday to Friday. and from 
9.30 a.m. to noon on Saturdays. 

MAINTENANCE SCHOLARSHIPS IN ARCHITECTURE.—The 
Architects’ Registration Council of the United Kingdom 
offers, for award in June, 1942, certain maintenance 
scholarships in architecture. The scholarships will 
consist of a grant for the payment, in whole or in part, 
of the school fees and subscriptions, together with 
instruments and books, and, where necessary, a main- 
tenance allowance which is not to exceed 1001. per annum, 
as arule. The scholarships will be renewable from year 





training. They will be available for students of British 
nationality, who could not otherwise afford such train- 
ing, to enable them to attend architectural schools 
approved by the Council. The scholarships will be avail- 
able both for students who have already begun their 
training and for students wishing to commence their 
training. They would not normally be granted to 
students under 17 years of age. 
of application may be obtained from the Secretary to 
the Board of Architectural Education, Architects’ 
Registration Council of the United Kingdom, 68, Port- 
| land-place, London, W.1. Copies of previous years’ 
examination papers may be obtained on the payment of 
| 6d. The closing date for the receipt of applications, 
duly completed, is March 17. 
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firm on the basis of good medium qualities at 37s. 6d. | 
local | 


foreign ore compensation is afforded by the heavier out- | 


of ore from abroad have fairly good stocks and the only | 


have now fairly good bookings, while plate mills are | 
operating on a scale that covers the demands of ship- | 
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NOTICES OF MEETINGS. 
Ir is requested that sasttuitens for insertion in this 


column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-day, 
2.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. Annual General Meeting, in conjunction with 
the Manufacture Group. (i) Annual Report of the 
Council for the Year 1941. (ii) ‘‘ Mechanisation of 
Foundries,” by Mr. A. 8S. Beech. Scottish Graduates’ 
Section: To-night, 7.30 p.m., The Royal Technical 
College, Glasgow. (i) “‘ Ball Bearings: Their Manu- 
facture and Application,” by Mr. Delahunt. (ii) ‘* Tor- 
sional Vibrations,”” by Mr. R. W. 8. Mitchell. Southern 
Branch: Saturday, February 21, 2 p.m., at offices of 
Portsmouth and Gosport Gas Company, The Square, 
Portsmouth. ‘* The Use of Coal Gas as a Substitute Fuel 
for Petrol in Road Vehicles,’’ by Dr. C. M. Walter. 
North-Western Branch: Saturday, February 21, 2.30 
p.m., The Engineers’ Club, Albert-square, Manchester. 
Joint Meeting with THE MANCHESTER ASSOCIATION OF EN - 
GINEERS. ‘‘ Mechanical Mishaps,”’ by Mr. G. E. Windeler. 
North-Western Graduates’ Section: Saturday, February 
21, 2.30 p.m., The Engineers’ Club, Manchester. ‘‘ Some 
Aspects of Bearing Lubrication as Applied to Turbines,” 
by Mr. G. S. Elfer. JIJnstitulion: Friday, February 27, 
2.30 p.m., Storey’s-gate, Westminster, S.W.1. Extra 
General Meeting. ‘‘ Proneness to Damage of Plant 
Through Enemy Action,” by Mr. Hal Gutteridge. 

NORTH-East COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. “Trends in Marine Lubrica- 
tion,”” by Lieut.-Col. S. J. M. Auld and Mr. C. Lawrie. 
Student Section: Wednesday, February 25, 6.45 p.m., 
Bolbec Hall, Newcastle-upon-Tyne, 1. ‘* Reaction Tur- 
bine Design,”’ by Mr. W. Gardener. 

NORTH OF ENGLAND INSTITUTE OF MINING 
| MECHANICAL ENGINEERS.—Saturday, February 21, 
| p.m., The Mining Institute, Newcastle-upon-Tyne. 
** Mining Timber: Possible Economies and Substitutes.” 
by Mr. L. C. Maitland. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, February 21, 2.30 p.m., The E.L.M.A. Light- 
ing Service Bureau, 2, Savoy-hill, W.C.2. Illustrated 





AND 
” 


Lecture: ‘‘ The Control of Electric Furnaces,’’ by Mr. 
W. Fordham Cooper. 
INSTITUTION OF STRUCTURAL ENGINEERS.— Yorkshire 


Saturday, February 21, 2.30 p.m., The Hotel 
Metropole, King-street, Leeds. ‘* Any Questions ? ” 

INSTITUTION OF ELECTRICAL ENGINEERS.—.North- 
Western Centre: Saturday, February 21, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Discussion 
on “ Post-War Planning—Looking Forward,”’ to 
opened by Messrs. B. A. G. Churcher and J. W. Thomas. 
North Midland Centre: Saturday, February 21, 2.30 
p.m., The Hotel Metropole, King-street, Leeds. ‘‘ Ra- 
tionalisation of Colliery Electrical Equipment,”’ by Mr. 
J. A. B. Horsley. Jnstitution: Monday, February 2 
| 6 p.m., Savoy-place, Victoria-embankment, W.C.2. In- 
formal Meeting. ‘‘ High-Rupturing-Capacity Devices up 
to 2 kV,” by Mr. A. R. Blandford. North-Eastern Centre : 
Monday, February 23, 6.15 p.m., Neville Hall, Westgate- 
road, Newcastle-upon-Tyne. “City Distribution by 
Solid Low-Voltage Networks,”’ by Mr. B. Wood. North 
Midland Students’ Section: Saturday, February 28, 2.30 
p.m., The Hotel Metropole, King-street, Leeds. ‘* Tele- 
phony,” by Mr. R. J. Griffiths. 

BRADFORD ENGINEERING SOCIETY.—Monday, Febru- 
ary 7.15 p.m., Bradford Technical College, Great 
Horton-road, Bradford. ** Wrought Iron,’ by Mr. R. 


Branch : 
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| Stubbs. 


INSTITUTE OF TRANSPORT.—Tuesday, February 24, 
1.15 p.m., The Institution of Electrical Engineers, Savoy- 
place, Victoria-embankment, W.C.2. Informal Meeting. 
“Co-Partnership and the Transport Industry,”’ by Mr. 





to year until the student has finished his or her school | 


INSTITUTION OF GAS ENGINEERS. 
| Coke,”’ by Mr. J. G, Bennett. 
| 


| February 27, 
|** The Manufacture of Castings for Piston Rings, 





Cc. F. King. 

ROYAL SOCIETY OF ARTS.—Wednesday, February 
1.45 p.m., John Adam-street, W.C.2. ‘* The Post-War 
Home: Its Interior and Equipment.” Lecture V1. 
** Pottery, Glass and Plastics,” by Mr. James Hogan. 

INSTITUTE OF FUEL.—Wednesday, February 25, 2.30 
p.m., The Royal Victoria Station Hotel, Sheffield. Joint 
Meeting with THE IRON AND STEEL INSTITUTE and THE 
“The Future of 
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OF ENGINEERS.—Friday,. 
Victoria Hotel, Keighley. 
” by 


ASSOCIATION 
The 


KEIGHLEY 
7 p.m., 
Mr. H. Forrest. 
JUNIOR INSTITUTION OF ENGINEERS.—Saturday, Feb- 
28, 2.30 p.m., 39, Victoria-street, Westminster, 
Ordinary Meeting. ‘** Producer Gas,” by Mr. 


MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
February 28, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. ‘‘ The Practice of Fan Engineer- 
ing.” by Mr. C. G. Huntley. 
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IRAQI STATE RAILWAYS. 


DARLINGTON. 





LOCOMOTIVES FOR IRAQI 
RAILWAYS. 


In Figs. 1 and 2, herewith, we illustrate one of the 
four Pacific-type streamlined express locomotives 
recently constructed by Messrs. Robert Stephenson 
and Hawthorns, Limited, Darlington, for the Iraqi 
State Railways. The duties for which they are required 
include the hauling of express trains of 400 to 500 tons 
weight between Tel Kotchek and Baghdad, a distance 
of 300 miles, at speeds up to 65 miles an hour on the 
level and 30 miles an hour on a gradient of 1 in 125 
The ‘detailed design was prepared by the builders to 
meet the requirements of Mr. P. A. Challoner, late 
chief mechanical engineer of the Iraqi Railways, and 
the construction of the engines was carried out under 
the supervision of the Crown Agents for the Colonies. 

The locomotives are of the British standard gauge 
of 4 ft. 8} in., and have bar frames, each in one piece 
and machined from a steel slab. A steel box casting, 
supporting the smokebox saddle, is fitted between the 
cylinders, which are 21 in. in diameter. The piston 
stroke is 26 in. The total wheelbase is 35 ft., and the 
fixed wheelbase 13 ft. The overall length of engine and 
tender is 71 ft. 94 in. The driving wheels are 5 ft. 9 in. 
in diameter and the bogie wheels, and those of the 
tender, which is carried on two four-wheeled 
are 3 ft. 32 in. in diameter. The weight of the engine, 
in working order, is 98 tons 13} cwt., and that of the 
tender 60 tons 4} cwt., making a total of 158 tons 
18} cwt. 52 tons 84 cwt., and 


bogies, 


The adhesive weight is ! 
the tractive effort at 85 per cent. of the bo'ler pressure, 
which is 220 lb. per square inch, is 31,080 lb., giving a 
factor of adhesion of 3-8. The maximum axle load is 
17 tons 10 ewt. 
The boiler has a maximum outside diameter of 
5 ft. 11 in., and measures 17 ft. 3 in. between the 
tubeplates. The total evaporative heating surface is 
2,184 sq. ft., of which the flue tubes (5} in. in diameter 
outside) account for 717 sq. ft., and the small tubes 
2} in. outside diameter), 1,270 sq. ft. The firebox 
heating surface is 197 sq. ft., and that of the 30-element 
superheater, supplied by the Superheater Company, 
is 522 sq. ft. The grate area is 31-2 sq. ft. Three 3-in. 
“pop” safety valves are fitted, and 


Ross muffled 
there are two whistles, one sounding a three-note chime 
and the other a single note. The locomotives are oil- 
fired, the oil capacity of the tender being about 1,750 
gallons. The oil tank can be detached without remov- 
ing the tender cab. The water tank holds 6,000 gallons. 

The two outside cylinders, as stated, are 21 in. in 
diameter. Steam distribution is by long-travel piston 
valves, 12 in. in diameter. Particular attention has 
been paid to the lubricating arrangements, to prevent 
the ingress of desert sand. The lubrication of the 
axleboxes is by a Wakefield lubricator. The climatic 
conditions in Iraq also called for a special design of 
cab. This is totally-enclosed, but is provided with 
air-extracting adjustable louvres, by which a con- 
tinuous through current of air ensured via the 
window openings. The braking system is of the 
Westinghouse type, with an 8}-in. cross-compound 
compressor supplying combined automatic and straight 
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STATE | 





Fic, 


air brakes. Hand brakes are fitted to the tender. The 
streamlining is generally of the type employed on the 
express engines of the London Midland and Scottish 
Railway, and earried on longitudinal girders, 
supported on outriggers from the frame. The tender 
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bogies, which are interchangeable with those of the} 


bogie wagon stock supplied to the Iraqi Railways by 
the Birmingham Railway Carriage and Wagon Com- 
pany and Messrs. Hurst, Nelson and Company, are of 
the Davis and Lloyd type and are of cast steel, with 
double-truss side frames and bolsters, and coil-elliptic 
springing. The boiler mountings include two Gresham 
and Craven injectors and a MeLesCo steam dryer in 
the dome. A Stone “ Tonum ” turbo-electric headlight 
is carried over the smokebox and is faired into the 
streamlined casing of the engine, which also covers 
the compressed air-operated sandbox. Small side 
louvres in the top of the casing, at the sides of the 
headlight, are provided to assist in lifting the smoke 
from the chimney well clear of the cab. 
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MINING EXAMINATIONS.—Circumstances permitting 
the written parts of the examinations for first and second 
class Certificates of Competency as managers and under 
managers of mines will held on May 27 and 28 at 
Newcastle-upon-Tyne, Doncaster, Wigan 
Stoke-on-Trent. The oral portions of the 
examinations, to be attended only by those candidates 
who qualify in the written will held the 
same centres on July 15. The written portion of the 
examination for Certificates of Qualification as sur- 
veyors of mines will be held at the above six centres on 
May 28, and the oral and practical examinations in July. 
Intending candidates should apply, after March 15 
for the necessary forms, stating whether they have pre 
viously attended any examinations held by the Board 
for Mining Examinations. Completed forms should be 
returned not later than April 11. Communications should 
be addressed to the Secretary, Board for Mining Examina- 
tions, Mines Department, Block “ C,”’ Temporary Offic« 
Buildings, Heyhouses-lane, Lytham St. Annes, Lancs. 
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10 a.m d5 f P | they lay on the flank of the main convoy route to| Royal Navy and the Royal Air Force, respectively, 
SRE an p-m., for the dis- | the East, and were in a favourable position to make | should determine whether or not the escaping vessels 
tribution of the current issue sorties into either the Atlantic or the Mediterranean. | might have been reported some three or four hours 
p It was at the instigation of the Admiralty, therefore, | sooner than was in fact the case ; but it is not clear 
and for retail sales. ' that the Royal Air Force embarked upon a long and! what else could have been accomplished if the 
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additional few hours’ warning had been available. | 


The public are unlikely to be told what numbers of | CANADIAN HYDRO- 
torpedo-carrying aircraft are kept in constant ELECTRIC DEVELOPMENT. 


readiness to take off, or what time is required to} 

bring into a state of readiness for action the large| THE three main items in any programme of 
striking force that would be needed to ensure the | increased munitions production are more labour, 
annihilation of two modern battleships and a heavy | more raw material and more power. The former 
cruiser, protected as fully as these were against | is a difficulty in probably all the countries now 
attack from the air. When all these details have | at war, except possibly the United States, in which 
been completely thrashed out, however, there remain the development of the vast projects which have 
certain questions which seem to invite discussion. | been entered into will, in due course, raise the 


How does it come about, for example, that the 
damaging effect of British torpedoes seems to be so 
comparatively slight ; is it due to any deficiency in 
the torpedoes themselves, or have the enemy adopted 
some system of construction or protection which is 
appreciably superior to our own? It is difficult to 
see how the latter alternative can have been widely 
applied without greatly hampering the working of 
the ships; which, it must be admitted, does not 
seem to have been very much affected by whatever 
precautions are adopted. In the last war, the Ger- | 
man ships were found to be more closely subdivided 
than the corresponding British vessels ; and this was | 
regarded as being sufficiently explained by the fact | 
that British ships are designed for world-wide | 
operation, whereas the German fleet had normally | 
little occasion to cruise beyond the Baltic and the 
North Sea. In the present war, however, the 
German ships have been used mainly for commerce- 
raiding ; and the thoroughness of all German pre- 
parations for war suggests that this is no casual 
operation, forced upon them by circumstances, 
but is a deliberate feature of the war plan, and that, 
therefore, the ships were designed with this purpose 
in view. Yet it does not appear that their efficiency 
as fighting machines has been materially reduced. 

The Bismarck was struck by at least five tor- 
pedoes, and had all her guns out of action, before 
H.M.S. Dorsetshire was ordered in to sink her with 
still more torpedoes ; the number of which, so far | 
as we can recollect, was not stated. The light 
cruiser Leipzig was supposed to have been sunk by 
a British submarine during operations off the | 
Norwegian coast, but Mr. William Shirer, in his 
Berlin Diary, records having subsequently seen her 
in dock, badly holed amidships. Various hits were 
claimed by aircraft and destroyers in the recent 
Channel action, and it was reported that the German 
ships, when last seen, were steaming at reduced 
speed ; but as the reduced speed was estimated to 
be some 18 knots, the damage was evidently in no 
vital spot. Itis probable that the hulls of all three 
ships were extensively, if not completely, welded ; 





and the experience of the British destroyer Hunter | 
. | 254,600 h.p. of new plant was installed during 1941. | 


in the Mediterranean in 1937 showed how well the 


welded construction can resist damage by explosion. | 


(Incidentally, it would be interesting to know 
whether the damage to H.M.S. Hunter was really | 
caused by a mine, as was supposed at the time, or 
by some “ non-interventionist ” torpedo.) 
same time, it will be remembered that the aircraft- 
carrier Ark Royal was also extensively welded ; | 
and, although no official information has been | 
released on this point, it is probable that the same 
applied to the battleship Prince of Wales. Both of 
these succumbed to torpedoes—and, in the latter 
case, aircraft torpedoes, which are generally regarded 
as less effective than the torpedoes fired from the 
tubes of surface ships and submarines. As a final 
instance, there is the large Italian merchant ship 
which formed one of the convoy which recently 
succeeded in crossing the Mediterranean to take 
supplies to General Rommel. This vessel was 
repeatedly attacked during several days and was 
reported to have been hit by torpedoes as well as 
by several bombs ; yet there was no positive assur- 
ance that she had been sunk, In view of the appar- 
ently greater efficiency of the submarine mine in 
this war than in the last, it is curious that the | 
damaging power of the torpedo almost appears to | 
have declined. If the reason is that the German 
ships have been given underwater protection 
superior to that of their British counterparts, there 
must surely have been some sacrifice of other 
qualities—possibly, cruising radius. A generous 
cruising radius has always been a prime consideration | 
in British warship design ; fortunately so, now that 
the Singapore base is no longer available. 


| problems which others are now facing. 


rials form a complicated item. 
Japan to the Axis Powers has certainly increased 
the difficulties of the Allies in this respect, but 
fundamentally their position remains much sounder 
than that of their enemies. The third item, power, 
is one which has been brought indirectly to the 
attention of every one in this country. The appeals 
and warnings about economy in the use of elec- 
tricity and every type of fuel, which have been so 
constantly made, are dictated by the necessity 
of ensuring ample supplies of power for munition 
works. The fact that we have come through this 
winter very satisfactorily, and are now approaching 
the period when domestic consumption will decline, 
is evidence that these appeals have not been fruit- 


| less. To a small extent, the British power demand 
| is being met from hydro-electric installations. Under 


the conditions now ruling, the large number of men 
employed in the winning of the coal on which our 
power supply depends is an important factor in the 
labour situation, and it is possible that this aspect 
of the whole question of munitions production was 
in Lord Beaverbrook’s mind when he said, in the 
House of Lords on February 12, that Canada had 
all the facilities for a rapidly growing output. 


| Canada is probably the supreme example of a country 
|in which the power supply situation is the opposite 


to that of Great Britain There are some thermal 


| power stations, but their capacity relatively to that 


of the water-power stations is small. 


The importance to the munitions programme of | 
the Allies of the extensive hydro-electric power | 


supplies available in Canada is realised in that 
country. The Hon. T. A. Crerar, Minister of Mines 
j}and Resources, has emphasised this in connec- 


tion with the publication of the Review of Hydro- | 
He | 


| Electric Progress in Canada during 1941. 
| points out that this progress clearly illustrates 
|the success of the industry in meeting “the 
|ever-increasing power demand of the nations’ 
| war effort.” 
{the Dominion Water and Power Bureau of the 
Department of Mines and Resources, shows that 


In addition, 6,000 h.p. of replacement plant has 
to be credited to that year, bringing the total 
li 


January 1, 1942, to 8,845,038 h.p. 


The report has been published with commendable 


promptitude, but at the time it was prepared | 


complete returns of output were available only to 
the end of October. These showed an increase of 
8 per cent. over the corresponding period for 1940 
and indicate a total output of more than 33,000 
million kilowatt hours for 1941. This figure of 
8 per cent., however, is not a direct indication of the 
increase of industrial activity due to war production. 
In the course of the year, large amounts of hydro- 
electric energy, formerly sold on a secondary-power 
basis for steam raising in electric boilers, were 
diverted to primary uses in industry ; and actually 
the increase in energy consumption in factories 
during the first ten months of 1941, allowing for 
this change-over to direct power application, was 


22 per cent., not 8 per cent. This high figure includes | 
power which was made available by the continuation | 


of daylight saving during the winter months. Com- 
pared with the normal year 1939, the diversion of 
secondary energy to primary uses is equivalent to 
about 640,000 continuous horse-power. 
Transmission facilities form an important aspect 
of hydro-electric generation in Canada, as in most 
other countries largely dependent on water power. 
Apart from the fact that points of generation may 
be situated in remote districts, local meteorological 


Raw mate- | 
The addition of | 


The review, which is published by | 


nstalled hydro-electric capacity of the country on | 
Plants now in | 
At the course of construction will add 650,000 h.p. to this | 
| figure in the course of the next 18 months. 
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| conditions may result in water shortages curtailing 


the output of some stations. There was some 


| apprehension, in the summer of 1941, that diffi- 


culties of this kind might arise in Canada, but 
fortunately it was removed by substantial rainfal| 
during the later months of the year. It is, however, 
mainly by the provision of adequate interconnecting 
and distributing arrangements that shortages in one 
district can be made good from another and that 
power in large quantities can be delivered to the 
areas in which it is most in demand. Fortunately, 
it proved possible to continue the provision of 
facilities of this kind in Canada during the year 
under review. The Hydro-Electric Power Commis- 
sion of Ontario, the major power-supply authority 
of the country, was particularly active, and con 
structed 365 miles of 220-kV transmission line ; 
30 miles of 110-kV line; 120 miles of 13-kV to 
44-kV line; and 850 miles of rural circuits. The 
supply in the Commission’s area was also added to 
by the construction of a 220-kV line from the 
Beauharnois station on the St. Lawrence River to 
the boundary of the Ontario district. This linked 
up with one of the lines constructed by the Commis 
sion. Among other new transmission arrangements 
brought into operation during the year was one by 
which the Shawinigan Water and Power Company 
was able to release some 80,000 h.p. from the 
Montreal district for the supply of the Arvida 
Aluminium Works. This company has made an 
additional 200,000 h.p. available for war industries 
by reducing the supply to electric boiler plants. 
Of the new generating units installed during the 
year, three of 53,000 h.p. each, added to its station 
on the St. Lawrence by the Beauharnois Light, 
Heat and Power Company, appear to be the largest. 
The addition of these sets brings the capacity of 
the Beauharnois station up to 689,000 h.p., the 
greatest in Canada. These 53,000-h.p. machines 
were not, however, the largest on which work was 
done during 1941, the Aluminium Power Company 
putting in hand the installation of two 65,000-h.p 
sets at the Chute-a-Caron station ; the first of these 
is expected to be in operation next month and the 
second shortly afterwards. The capacity of this 
station was increased by 15,000 h.p. during the year 
by the replacement of the runners of three 65,000-h.p. 
turbines, with the result that their output was 
raised to 70,000 h.p. The Hydro-Electric Power 
Commission of Ontario did not put any great amount 
of new plant into operation during the year. The 
largest units were two of 4,950 h.p. each at the new 
Big Eddy Power Station of the Musquash River. 
This plant is remote-controlled from the Ragged 
Rapids station, four miles upstream, and is providing 
additional power for the Georgian Bay system. The 
Commission, however, proceeded with much work 


| which will increase supplies this year and next. 


This included the 56,000-h.p. station at Barrett 
Chute on the Madawaska River, which is expected 
to commence the delivery of power next July, and 
the new plant at DeCew Falls, consisting of a single 
65,000-h.p. turbine, which will go into commission 
in July, 1943. An important arrangement was 
made during the year between Canada and the 
United States. This allows additional diversion 
of water at Niagara Falls and permits full-time 
operation of all stations on the Canadian side. 
Among the work carried out in the provinces 
which are not so highly industrially developed was 
the extension of the distributing system of the 
Manitoba Power Commission to serve Army and 
Air Force training establishments, and progress on 
the 23,000-h.p. Cascade River plant of the Calgary 
Power Company. In British Columbia, although 


'no new water-power plant was added during the 


vear, line extensions and interconnections, and new 
substations, were required to meet the demands of 
the munitions industries. Extra steam plant was 
added at the Brentwood Bay Power Station. In 
both New Brunswick and Nova Scotia, extensions 
were kept back by delay in the delivery of new 
generating sets. A 7,500-kVA steam turbine for 
the New Brunswick Power Commission’s Grand 
Lake station, which should have been in operation. 
will not be available until this year. A 6,250-kVA 
set was completed, however, and was used to replace 
a 3,500-kVA set in the Hollow Bridge station of 
the Nova Scotia Light and Power Company. 
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designed to reduce the consumption of paper) there 
is no apparent legal objection to the reprinting ; it 
is the distribution that constitutes the offence. 
Nevertheless, we have felt it desirable to interpret 
the Order in what appears to be its intended sense, 
and regret, therefore, that we can no longer under- 
take to supply reprints of articles coming within 
this category—that is, articles which can be re- 
garded, if so distributed, as calculated to promote 
the sale of any goods, etc., described therein. Where 
reprints are desired of articles of a purely scientific 
or technical character, into which no commercial 
considerations enter, these can still be supplied. 
engineering skill according to their skill. The first | The Order suffers, like so much emergency legisla- 
matter examined by the Committee related to the | tion, from the attempt to be all-embracing ; but its 
question of what demands for skilled men in the | intention is clear—to save paper, the need for 
Services should be ultimately admitted; as this which is still urgent. 

question involves confidential figures, the answer | 

is given in a portion of the report which is not to be | THe British ELEcTRICAL AND ALLIED INDUSTRIES 
RESEARCH ASSOCIATION. 


NOTES. 
THE BEVERIDGE COMMITTEE'S REPORT. 


Tue second report of the Committee on Skilled 
Men in the Services, of which Sir William Beveridge 
is the chairman, has now been issued. The Com- 
mittee have made an examination of the individual 
experiences of 356 men serving in the Forces and 
have found that, while the method of making the 
best use of skilled men are very good in the Royal 
Navy and nearly as good in the Royal Air Force, 
the Army shows a continuing failure to use men of 





made public. The second matter considered by the 
Committee was the extent to which demands for 
skilled men, when admitted, could be met, within 
each Service, by the transfer of men whose skill 
is inadequately. used at present. The answer to 
this second question is embodied in the present 
report. In the course of their investigations, it 
is stated, the Committee interviewed 169 sailors, 
soldiers and airmen selected from lists of skilled 
men, serving in the Forces, supplied by certain 
employers and trades unions. A further 187 men 
were interviewed at Army stations on behalf of 
the Committee. Of the 169 men interviewed at 


The twenty-first annual meeting of the above 
| association, generally known as the E.R.A., was 
| held on Friday, February 13, at the Institution of 
| Electrical Engineers, Savoy-place, Victoria-embank- 
ment, London, W.C.2, and was followed by a 
luncheon at the Savoy Hotel; the chair was taken 
by Lord Falmouth. In proposing the toast of the 
association, Sir Noel Ashbridge, President of the 
Institution of Electrical Engineers, remarked that 
its work formed the most outstanding example of 


The work was not of a spectacular nature and was 
headquarters, 81 were classified as representing | rarely referred to in the columns of the daily Press. 
definite failure to use, in their present Service| ]t was nevertheless extremely important to the 
positions, industrial qualifications for which there is | industry. Sir Noel concluded by expressing appre- 
an urgent unsatisfied demand elsewhere, either in| cjation of the work of the director, Mr. E. B. 
Services or outside them. Of the total of 187) Wedmore, C.B.E., M.I.E.E., and his staff. The 
interviewed at Army stations, 71, or nearly two- | president, Lord Falmouth, in responding, first 
fifths, were classified as men whose skill was not| referred to the loss which the association had 
being fully used. The report adds that the extent | sustained by the death of the late president, Lord 
to which men of rare skill find that skill unused in | Stamp. He mentioned that the association carried 
the Forces remains “ disturbing and surprising.” | out a great deal of private research work which 
The Committee propose that a Corps of Mechanical | might, however, affect the electrical industry as a 
Engineers should be established in the Army, stating | whole, but pointed out that those firms which main- 
that the Army cannot afford to be less “* machine- | tained extensive research organisations of their own 
minded ” than is the Navy. They state that until | were among the most generous supporters of the 
the Army gives to mechanical and electrical en-| pssociation’s work. During the past year, the 
gineers, as distinct from civil engineers, their appro- Report on Surge Phenomena, previously referred 
priate place and influence in the Army system, | to in our columns, had been published and this would 
there is a danger that they will be mis-used by men | be found to be of great value to the industry. The 
whose main interests and duties lie in other fields. | toast of “The President” was proposed ‘bv Mr. 
C. W. Marshall, B.Sc., M.I.E.E., chairman of the 
Council of the association, and Lord Falmouth made 
|a brief response. 


REPRINTS FROM “ ENGINEERING.” 

In normal times, many of the articles which appear 
in ENGINEERING are subsequently reprinted in 
leaflet or pamphlet form at the request of the | 
authors or the contributors of the information con- 
tained, for gratuitous distribution by them to any- 


THE NEWCOMEN SOCIETY. 
At the ordinary monthly meeting of the New- 
|comen Society which was held in London on Wed- 
one interested. These reprints fall into two broad | nesday, February 11, in the rooms of the Royal 
categories, namely, those of articles describing | Asiatic Society, two papers were read. Mr. Rhys 
machine tools or other proprietory products or! Jenkins, M.I.Mech.E., presented one on “ The 
processes, and articles of a purely scientific character. | Silica Brick and its Inventor, William Weston 
Until recently, it has been unnecessary for us to| Young,” and Dr. H. Chatley, M.Inst.C.E., one on 
draw any distinction between the two classes so far|‘‘ The Development of Mechanisms in Ancient 
as concerns the acceptance by our Publishing| China.’ Mr. Jenkins observed, in his paper, that 
Department of orders for reprints ; but the situation | the materials used in the construction of furnaces, 
in this respect has been materially affected by the|from very early times, appeared to have given 
Control of Paper (No. 36) Order (S.R. and O., 1941, | rise to little complaint until the last quarter of the 
No. 1760), made by the Minister of Supply and | Seventeenth Century, when pit coal was applied 
dated November 7, 1941, and, to avoid disappointing | to the smelting of lead and copper in reverberatory 
any firms or individuals who may wish, in future, | furnaces. The first special brick recorded was the 
to order reprints and who are not familiar with the | “ Windsor brick,” made from an alluvial deposit 
relevant provisions of the Order, it seems desirable | in the Thames valley and containing (according to 
to explain in what way they are affected by it.|an analysis made in 1848) silica, 84-65 per cent. ; 
Section 6 (1) (a) of the Order states that “‘ No person | peroxide of iron, 4-25 per cent. ; alumina, 8-85 per 
shall in the United Kingdom gratuitously distribute | cent. ; lime, 1-90 per cent., and magnesia, 0-35 per 
or cause to be so distributed any advertising circular | cent. Stourbridge clay had been used by glass- 
relating to the sale of any goods or to any profession, | makers in their melting pots as early_as 1617, but 
trade or business, unless that circular was printed or | there was no definite evidence of its use in the form 
made before the coming into force of this Order,” | of bricks until Savery wrote of “Stourbridge or 
with certain exceptions which do not apply in this | Windsor brick, or firestone ” in The Miner’s Friend 
particular case. While we are informed that the|in 1702. For repairing the copper-smelting fur- 
exact interpretation of this paragraph, so far as it | naces in the Swansea and Neath districts, silica sand 
does apply to reprints of articles from technical | was used, from a bed in the Vale of Neath. Various 
journals, could only be determined in a Court of Law, attempts were made to form bricks of this material, 
it appears evident that descriptions of any articles | but no success was achieved until, in 1820, William 
Which are manufactured for sale are definitely | Weston Young, a maker of porcelain, used lime as 
covered by the embargo. It will be observed that|a binder. An account of the invention, written by 





co-ordinated research to be found in the country. | 


Metallurgy (1861); but he did not disclose the 
exact nature of his process, which he worked in 
secret for many years. In 1821, Young obtained 
a lease near the Dinas Rock, in the Vale of Neath, 
whence he obtained his material, and went into 
partnership with David Morgan, a Neath iron- 
monger, to develop the firebrick business. Edward 
Young, a nephew of the inventor, was proprietor in 
1859, when Dr. Percy inspected the works and 
subsequently described the process. Percy analysed 
two samples of the “ Dinas clay,” as it was called, 
and found silica, contents of 98-31 per cent. and 
96-73 per cent., respectively, with 0-72 per cent. 
and 1-39 per cent. of alumina, and 0-22 per cent. 
and 0-19 per cent. of lime. The “ clay ” (actually 
a rock) was crushed to powder between iron rolls 
and mixed with about 1 per cent. of lime, with 
sufficient water to make it cohere under pressure. 
It was then pressed into iron moulds, in a lever 
press. The bricks were first dried on floors warmed 
by flues passing beneath, and then fired for seven 
days in a circular closed kiln, holding about 32,000 
bricks, and consuming some 40 tons of coal. The 
price charged in 1859 was 60s. a thousand. To- 
day, said Mr. Jenkins, the silica brick is in use for 
steelmaking and other purposes in many parts of 
the world, and, although other binding agents have 
been tried and some are actually employed, the 
lime binder introduced by Young remains in general 
use. Dr. Chatley’s paper traced the development 
of mechanisms in China from about 330 B.c., when 
| the shadoof was first mentioned. While disagreeing 
with the opinion of Professor H. A. Giles, that 
“in inventive, mechanical and engineering apti- 
tudes the Chinese have always excelled,” Dr. 
Chatley adduced a long list of items of a mechanical 
character to which, he considered, the Chinese claim 
to invention was fairly well developed. Among 
them may be mentioned the draw loom, block 
printing, the box air pump, the paddlewheel (for 
boats), the tilt hammer, the chain pump, the reed 
organ, and the differential axle. 





ConTROL oF Crvit BUILDING. 


The Ministry of Works and Buildings, Lambeth 
Bridge House, London, S.E.1, have recently issued 
two leaflets in which are set out instructions to 
building and civil-engineering contractors. The 
first constitutes a third edition of “ Notes for the 
Guidance of Applicants ” in connection with Regu- 
lation 56a of the Defence (General) Regulations, 
1939, and the second leaflet is a list of items classed 
as maintenance under Regulation 56a. The object 
of this Regulation is to secure economy in the use 
of labour and materials. In furtherance of this 
policy, work of demolition, repair, maintenance, 
protection against hostile attack, and decoration 
has been brought within the scope of the Regulation. 
An authorisation must now be obtained from the 
appropriate Government Department for work con- 
nected with the construction, reconstruction or 
alteration of a building; the provision of water, 
light, heating, or other services for a building ; and 
the construction, reconstruction or alteration of any 
railway line or siding, tramway, dock, harbour, 
pier, quay, wharf, canal, tunnel, bridge, road, 
viaduct, waterworks, reservoir, pipe line, aqueduct, 
sewer, sewerage works, or of works of a kind required 
for the purposes of a gas or electricity undertaking 
or of other fixed works of civil engineering. It is 
further laid down that no work of construction, 
reconstruction, alteration, demolition, repair (includ- 
ing first-aid repair after enemy action), decoration 
or protection against hostile attack, is permitted in 
the United Kingdom, if the total cost exceeds the 
sum of 1001., unless a licence has first been obtained 
from the Ministry of Works and Buildings. In all 
cases, however, applicants are advised to consult 
Regulation 56a, contained in S.R. and O. 1941, No. 
1596, which is obtainable, price 3d., from H.M. 
Stationery Office, York House, Kingsway, London, 
W.C.2. The list of items classed as maintenance and 
set out in the second leaflet includes the cleaning and 
flushing of drains, manholes, and sanitary services ; 
the clearing of gutters ; casual repairs to brick and 
stonework, drains and stoves ; the repair of external 
and internal woodwork ; roof repairs and the re- 
glazing of roof lights and windows ; and the repair 





(illogical asit may seem in an Order that is ostensibly | Young himself about 1834, was published in Percy’s 


of gas, electricity and heating services. 
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LETTERS TO THE EDITOR. 


THE REGENERATIVE STEAM CYCLE. 
To THE Eprror or ENGINEERING. 

Str,—Recent correspondence in ENGINEERING 
on the above subject has drawn my attention to 
the leading article in your issue of December 12, 
1941. Historical accuracy is always difficult of 
attainment, and becomes more and more difficult 
with the passage of time owing to the dissemination 
of inaccurate statements. [n the first place, the 
elementary formula quoted in the appendix to 
Mr. H. S. Horsman’s paper before the Institution 
of Mechanical Engineers was not due, originally, 
to the late Captain Riall Sankey. To the best of 
my knowledge, it first appeared in a paper published 
by Messrs. Hirshfeld and Ellenwood in 1923. Even 
this formula is not strictly accurate when corrected 
for feed-pump work in the manner suggested by the 
authors. It is important to notice that they 
restricted its application to cycles in which saturated 
steam only was used for feed heating. 

On December 11, 1924, a discussion on’ ‘ Standards 
of Comparison in Connection: with the Thermal 
Efficiency of Steam Engines” was held at the 
Institution of Civil Engineers. An introductory 
paper was read by Captain Sankey and in Fig. | 
of that paper was shown a cycle with two stages of 
reheating and with an infinite number of stages of 
feed heating up to the initial saturation tempera- 
ture. This necessarily involves the use of super- 
heated steam as a heating medium, and the expan- 
sion curve below the initial saturation temperature is 
shown parallel to the liquid line on the temperature- 
entropy diagram in the superheated as well as in 
the saturated region. There was not a hint or 
suggestion in the paper as to how this heating 
process was to be accomplished. I took part in the 
discussion and showed that such a process could 
only be carried out in the engine, provided arrange- 
ments were made to compress the steam. This 
point of view appeared to be novel to Captain 
Sankey, and he did not take the opportunity to 
reply to my remarks. I think my objection must 
have made some impression, for in the Final Report 
of the Heat Engines ir.als Committee no mention 
is made of the cycle put forward by Captain Sankey. 

Reference was made to my contribution, presum- 
ably at the instigation of the late Mr. H. M. Martin, 
who was present at the meeting, in a leading article 
in ENGINEERING for December 26, 1924. A method 
of employing superheated steam for regenerative 
feed-heating was outlined in this article and was 
stated to be “ my point of view.” Actually, this 
was not the case, and the method might have been 
devised by Mr. Martin himself. In any case, he 
did not suggest at that time that the superheated 
steam be compressed isothermally, and I am not 
aware that he did so at any time afterwards. The 
first suggestion to carry out the process in this 
manner came from Mr. J. F. Field in his 1938 paper. 
I am most anxious to arrive at the truth in this 
matter, and if you or any of your readérs can supply 
additional information on this matter I shall , be 
most grateful. 

With reference to the opinions you express on the 
recent paper by Mr. H. S. Horsman, I will only say 
that they differ from mine. He has, at any rate, 
provided an additional basis of comparison which 
will be particularly useful in power-plant testing 
where the number of heaters is only three or four. 

Yours faithfully, 
University of Liverpool, W. J. Kearton. 
February 12, 1942. 








CAN LOCOMOTIVE HAMMER BLOW 
BE ABOLISHED? 
To THe Eprror or ENGINEERING. 
Smr,—In Table II of “ Hammer-Blow in Loco- 
motives, Can it not be Abolished Altogether,” 
printed on page 137 of your issue of February 13, are 
figures giving the distance between the centre of the 
span and a point z on the driving wheel. I have 
been asked to explain how a specific distance can 


be given when the wheel is rotating and the loco- | This was presumably for arms supplied, the price | gested that the word “ Industrial” should be at 
| of which was about 1/. each, delivered at the Tower. 


motive is travelling at various speeds. 


ENGINEERING. 


The method adopted was an old and simple one 
known as the “clay trough" method. A pro-| 
| jecting rod is attached to the driving wheel of the | 
| locomotive, as shown in the accompanying sketch. | 
| It is located so as to project radially about | in. 
| below rail level and fall clear outside the running 
jrail. On the bridge itself, outside and alongside | 
| the running rail, is fixed a trough which may con- | 
veniently be a mild-steel channel section with the | 
hollow side upwards. This is filled with moist clay, 
the top surface of which should be at rail level. 
The method of working this simple apparatus 
hardly needs explanation. It is sufficient to say 
that if the trough is longer than the circumference 
traced by the end of the rod it must receive at least 
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“ENGINEERING” 
one impression from the rod. The distance from 
the impression to the centre of the span is now 
measured and the direction in which it is measured 
noted. The clay is then smoothed over in readi- 
ness for the next run. 

The letters N and 8 in Table II indicate whether 
the impression was north or south of the centre of 
the span. 

It may be pointed out that the locomotive with 
rod fixed should not be run over points and crossings 
or the rod may be damaged. 

Yours faithfully, 
J. D. Watson. 
Weston-on-Trent, Major, R.E. 
February 14, 1942. 








SMALL ARMS AND THE CROWN. 
To THE EpiTor or ENGINEERING. 

Sir,—The interesting article by Brigadier O. F. G. 
Hogg, in your issue of January 30, is a marvellous 
record of unpreparedness in this country for the 
state of war, during almost 1,000 years. One could 
elaborate this and, in the later years, possibly 
apportion the blame to politics as opposed to policy. 
It is certain that our English point of view is a 
singular one. There is, however, one statement in 
Brigadier Hogg’s article which I must correct: he 
states that the small-arms trade of Birmingham 
originated in the Eighteenth Century. Here, of 
course, he is wrong, as it is well known that it was 
owing to William III that the trade, so far as supply- 
ing the Government was concerned, came to Bir- 
mingham through the good offices of Sir Richard 
Newdigate. Although the first contract for muskets 
is usually stated to date from 1693, there must have 
been at least 1,000 made previously. I have in my 
possession a letter addressed as follows : 

“Mr. Bertre,—Out of such their Majesties 
Treasure now remayning in yr. hands we desire 
you to pay to John Smart for Thomas Hadley and 
the Rest of the Gunmakers at Birmingham one 
debenture of Thousand and Sixteen Pounds and 
Eighteen Shillings dated 14th of July 1690, and 
ye same shall be allowed you from the next List 

by 
Your affectionate Friends 
Tuos. LITTLETON 
Jo. CHARTON 
AND OTHERS. 


Office of Ordnance, 
15th July, 1690.” 


FEB. 20, 1942. 
The military trade has been carried on from that 
day to this with the same fluctuations as occurred at 
Enfield, but there was a very flourishing trade over. 
seas from Birmingham in the middle of the 
Lighteenth Century. 

I should like to call attention to a statement 
which was issued by the Master General of Ordnance 
when this country was threatened, in 1803, with an 
invasion by Napoleon: ‘“ That the stock of Arms 
we possess will enable us in the first instance to arm 
to a considerable extent, perhaps all that is really 
useful, and as the Arms come in, which with the 
exertions of the Manufacturers, they will do quickly, 
and with the aid of what we expect from Abroad, 
the remainder will be provided before long. We 
have already one hundred thousand Pikes and can 
increase them rapidly but in general there is an 
indisposition to take them.’ The italics are mine, 
This “indisposition’ seems natural, when they 
were to meet the greatest artillerist of all tinx 

Again, before the Great War, the Master-Genera] 
of Ordnance, at the centenary banquet of the 
Birmingham Proof House in 1913, gave the assur- 
ance of full preparedness in the event of war; yet 
a year later we were found with few machine guns, 
and our enormous losses in 1914 and 1915 were 
largely due to this neglect. We were forced then 
to get “ Arms from Abroad *—and at what a cost! 
Another 25 years of neglect of our arms factories and 
technicians, and in the present year of grace we are 
still largely dependent on “ Abroad ” for our supply 
and for too many types of weapons. 

The needs of the Home Guard, so far as rifles go, 
cannot be met; but, as “ "Tis the weapon makes 
the soldier,” why not other weapons? Why not 
more grenadiers, bombardiers, cocktailers, buck- 
shotters, who could be armed with weapons of less 
precision but more efficiency, and with which they 
could do some damage to an enemy at close quarters? 
Although the Tower Armoury could doubtless supply 
a pike for Lord Croft, it is doubtful—even should 
the pikes be still in store—if the Home Guard would 
show any better disposition to take them than did 
their counterparts of 1803. 

Yours faithfully, 
C. E. GREENER. 
Birmingham, 

February 11, 1942. 

[We are unable to say whether they still exist, 
but large numbers of pikes were certainly in store 
at H.M. Dockyard, Portsmouth, 25 years ago.— 


Ep., E.] 








WAR PRODUCTION. 
To tHe Epiror or ENGINEERING. 
Srr,—Although in Stuart times the Civil Service 
as we understand it, did not exist, it appears that 
what, in your leading article of last week, you 
happily call “ departmental trade practices — were 
tending to become entrenched. One way of dealing 


with them in war-time was suggested by Charles Il. 


in the course of the inquiry by the Commissioners ot 
Accounts into the operations of the Navy Office. 
during the Dutch wars. An account of the whol 
proceedings will be found in Mr. Arthur Bryant's 
Samuel Pepys: The Years of Peril. The following 
quotation appears to bear directly on the subject 
of your leader: “ The King, however, was as usual 
a great standby, for when Pepys asked him what 
he would have said if the Navy Office had failed 
to provide the Fleet with some essential in an 
emergency merely for want of a formal contract, 
he ‘ answered readily and as happily as I could have 
wished that he would have said we deserved to be 
hanged.” ” 
Yours faithfully, 
M.!.Mecu.E. 
February 16, 1942. 








INDUSTRIAL GLOvES.—Under the Consumer Rationing 
Order. traders need not collect coupons on the sale of 
gloves, of whatever material, which are suitable only for 
industrial purposes, provided the word “ Industrial " is 
indelibly marked on the back of each glove, in a colout 
contrasting with that of the gloves. The same principles 
apply to mittens fulfilling these conditions. It is en 
eas 


'? in. long and $ in. high. 
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LABOUR NOTES. | directly involving 14,500 workpeople. Of these dis- 'SOME RECENT TRENDS IN STEEL 
In the industries for which statisties are regularly | ame A Sencar’ ef thee tigousto? Gf dines ta | MANUFACTURE.* 
ro Soy Reedy ee be Paina om volving 5,600 workpeople were settled in favour of the| By G. A. V. Russert, M.Inst.C.E., M.1.Mech.E. 
come into operation in December resulted in an aggre- employers ; and 16 directly involving 5,800 work. | (Continued from page 135). 


— ; : : oe people, resulted in a compromise. In the case of| : 
pines etimated at about 40,00 inthe weekly | Eel" anecy sotoving 3,300 wapepie | The Openheath Provan In any review of ste 
ull-time -, , , 


: ' . ; amy. sati | manufacturing processes the open-hearth process, b 
a decrease estimated at about 300/. in those of 18,500 | ee ne |reason of the " mpeuiaitien quills I osmugine 
eopoop Rw ee age — of = — | demands first consideration. Between 70 per cent. 
were reduced had received increases of greater amoun ee : ras , | and 75 per cent. of the world’s production of ingots i 
during earlier months of 1941. These figures are| tis explained,in the White Paper defining the scope | * A sieht 


‘ <erst : robably produced by what may be termed the strai 
xclusive of agricultural workers, large numbers of and powers of the Ministry of Production, that the Pp ‘h As y hil 7° e straight 
e . vols | Minister of Labour and National Service is the War | °Pe?-hearth Pp peters yp at me a epee 
whom received substantial increases in December. , "4 5 | of the balance is accounted for by duplex operations 


Cabinet Minister who will, under the general authority | - J : ney 

: ; ee ae _. | of the War Cabinet, discharge the ‘Snellen hitherto | i" Which the open-hearth plays a vital part. While, 

In the engineering, shipbuilding, and ship-repairing | performed by the production executive in regard to some years ago, several distinct types of open-hearth 
industries, the wages of men were increased by 5s. | man-power and labour. These functions include the | PTOCC88¢s could be distinguished, these have tended to 
week, under awards of the National Arbitration Tri-| allocation of man-power resources to the Armed Forces, | merge into one another so that present day open-hearth 
bunal, and increases of smaller amount were subse-| and Civil Defence, and to war production and civil practice is largely conducted along essentially similar 
quently granted to youths and boys. Similar increases | industry as well as the adjustment of general labour | lines, independent of the type of furnace and to some 


were granted in a number of other metal-working in- | questions in the field of production. extent the nature of the charge. 
dustries, and in the vehicle-building industry. In It is convenient nowadays to group open-hearth 
agriculture, the statutory minimum rates of wages for smecanneeite | operation into those which employ a relatively low 


ordinary adult male labourers were raised to 60s. a Speaking in the House of Lords last week, Lord proportion of hot metal, up to, say, 45 per cent., and 
week in all districts of England and Wales, involving Beaverbrook, the Minister of Production, said that those which work larger percentages. It - at about 
increases varying in different districts from 2s. to 12s. | there were groups of shop stewards who were an in- this point that slag bulks become a factor of importance 
a week, and the rates of wages of men other than} fernal nuisance, but, taken altogether, they were |” determining the speed of operation, as beyond it, 
ordinary labourers, of youths and boys—and of women | nothing like the lot they were pictured to be. Many | with hot metal of more than 0-5 per cent. silica and 
and girls in most areas of England and Wales were also | of the committees were very fine bodies. They had a|-’? Per cent. phosphorus, the rate of heat transfer, 
increased. ainda right to express their views and opinions. He did not through the slag blanket, diminishes to such 4 point 
Paine _|think the Minister had any right to deal with shop | ‘at it becomes necessary to reduce its thickness by 

There were slight increases in the percentage addi-| stewards on issues that concerned their union as a| #¥Shing off a greater or lesser proportion of the slag 
tions to the basic rates of coal miners in Derbyshire, | whole, nor would he deal with any central body of formed during the early stages of the heat. The process 
Nottinghamshire, Leicestershire, North Staffordshire | shop stewards. Such a central body was not recog- | ©" be conducted in such a fashion that three types of 
and Warwickshire, and a decrease in the Cannock | nised by the trade unions. But he was always willing | run-off slag are produced. In one type of operation 
Chase district, due to the operation of sliding scale | to hear what a shop steward had to say in relation to | V!80rous pre-heating of the flux, charge ore and 


agreements under which wage rates fluctuate in corre- | the factory in which he was at work. | Scrap, before introducing the hot metal, produces a 
spondence with the ascertained proceeds of the in- : | highly active slag which reacts rapidly with the silicon 
dustry. In ironstone mining and quarrying in certain moeeeiee }and phosphorus brought in. It is, however, far from 


ey Oy, Sa ee z | spent as regards iron-oxide content, when it becomes 
At a meeting in London last week, sub-committees | desirable to flush, if the carbon elimination is not to be 
of the executive of the Mineworkers’ Federation of | retarded by inadequate heat traysfer to the bath. Such 
Great Britain and the National Council of Labour | pun off slags contains upwards of 30 per cent. to 40 per 
agreed on proposals for a national control of mines | cent, iron, and, in view also of their manganese and lime 
and miners. The scheme is to be submitted to a full| .ontent. are a good blast-furnace material. Where 
meeting of the National Council of Labour on February | the hot metal is high in phosphorus and it is necessary 


24. It contemplates a national control authority with | ;, produce a slag suitable as a fertiliser, it would be 
power to direct miners to the more economic mines. | wasteful to allow so much iron to remain in the run-off 
Under it, the workers would receive guarantees, if | slag and consequently it is better practice to aim at a 
transferred, and national wage machinery would be | j,., vigorous initial reaction by not pre-heating ‘so 
cae pe up. A system of concentration is expected to effect | intensively before charging the hot metal. A typical 

economies in production and distribution. When the | py off slag of this character will have an iron content 
According to The Ministry of Labour Gazette the | full National Council of Labour has approved the pro- | of about 10 per cent. or 12 per cent. The third possi- 


changes in rates of wages reported to the Department | posals, they will be submitted to the owners and the | bility, which can be carried out with tilting furnaces, 
in 1941 are estimated to have resulted in an aggregate Government. \is to hold the tapping slag back and use this as the 
increase of over 2,000,0001. in the weekly full-time ; : = ; basis for the primary slag of the next heat. This results 
rates of wages of about 8,000,000 workpeople, compared| The expectation is that joint production consul- | jn 4 very effective utilisation of the limestone which is 
with a net increase estimated at nearly 2,250,000/. in | tative and advisory committees, like those proposed | ofon about half that required for other methods of 
the weekly full-time rates of wages of over 8,000,000 | for the Government's ordnance factories, will be set working, the method also gives a primary slag low 
workpeople in these industries during 1940. There were | UP for all war factories and shipyards. The draft con- | in iron and with good characteristics as a fertilise... 

wide variations in the amounts of increase granted in | 8titution which Sir Charles McLaren has drawn up for | While the percentage of hot metal in the charge will 
different industries; but it is estimated that the | the ordnance factories states that the functions of the loften be determined by commercial considerations 
average level of full-time weekly rates of wages, in all | committees are to consult and advise on matters relat- | namely, the relative cost of scrap and pig, it is important 
the industries (including agriculture) for which infor- | ing to production with the object of increasing efficiency | to know the effect of the percentage of hot-metal on the 
mation is available, was about 9 per cent. higher at the and obtaining maximum output. There is to be a} speed of operation. It is difficult to obtain information 
end of 1941 than at the end of 1940 and about 26 per Central Joint Council with the Director-General of | of real value on this question, because comparisons 
cent. or 27 per cent. higher than at the beginning of the Ordnance Factories as chairman which will discuss 


4 : “ ; | between plants are seldom reliable and it is not often 
war. These figures relate to rates of wages and take no all matters affecting Royal Ordnance Factories. | that wide variations of practice occur in any one works. 
account of the marked increases in average earnings 1 


2 | The most reliable which the author has procured was 


districts, in the iron and steel industry, and in tin-plate 
manufacture, the flat rate additions to wages were 
increased, under cost-of-living sliding scales, by 0-8d. 
a shift for men and 0-4d. a shift for youths and boys. 
In the jute industry, the minimum rates, fixed under 
the Trade Boards Acts for timeworkers, were raised 
by 2s. 6d. a week and piecework earnings were increased 
by the same amount. There were also increases in the 
Trade Board minimum rates for bakers and con- 
fectioners in Scotland and Northern Ireland and for 
tobacco workers in Great Britain. 





which have resulted from the operation of other |from a large American works making about 200,000 
factors such as fuller employment, overtime working} The aggregate number of working days lost in dis- | tons of ingots per month with three open-hearth plants. 
and the extension of systems of payment by results. putes resulting in stoppages of work in 1941 was con-| Here a study of this question has been made over an 


= siderably lower than in any year, with the exception of | extended period and on a basis which would appear to 
1933, 1934 and 1940, during the whole period (of nearly | lend considerable ‘significance to the figures. The 

| fifty years) for which statistics are available. During | average hot metal used in each shop, over a month, 
pales “an st the last war, the numbers of workpeople involved in | was plotted against the average tap-to-tap time for all 
Service as beginning in December, was 76. In addition, | such disputes ranged from 276,000 in 1916 to over | heats made during the period. The trend of the results 
three disputes, which began before December, were still | } 100,000 in 1918 and the aggregate number of working | showed definitely a progressive reduction in heat 
in progress at the beginning of that month. The 8P-| days lost ranged from 2,450,000 in 1916 to nearly | times as the percentage of hot metal increased from 
proximate number of workpeople involved in these | 5 990,000 in 1918. The number of disputes beginning | 40 per cent. up to 70 per cent. In the case of furnaces of 
79 disputes (including workpeople thrown out of | jn 194] was 1,241, the number of workpeople involved | 175 tons capacity the average time of ‘heats “dimin- 
mesa peer megaman gr a ee 358,000, and number of working days lost 1,080,000. _| ished from about 12 hours to 10 hours as the average 
Sse oe {fot metal increased from about 0 per cent. to 68 pe 
‘ of, S cays. jcent. The question of the influence of hot-metal 

In the course of a declaration made after a meeting | content on the speed of working is a phase of the wider 

Of the 76 disputes beginning in December, 15| in Washington, the executive council of the American | problem of what really determines the load factor on 
directly involving 1,700 workpeople, arose out of de- | Federation of Labour said :—** While we reject re-| an open-hearth furnace. There appear to be two sets 
mands for advances in wages; 4 directly involving | pressive labour legislation and insist upon the pre- | of influences, the combined effect of which determines 
1,500 workpeople, out of proposed reduction of wages ; | 8ervation of the essential democratic right of workers | the duty required in any given case. One of these 
26 directly involving 8,200 workpeople, on other wage | to cease work collectively as a last resort, we neverthe- | concerns the heat requirements for carrying out the 
questions; 5 directly involving 1,100 workpeople, on less pledge ourselves to forego the exercise of this | particular operation, while the other includes those 
questions as to working hours; 10 directly involving | right during the war emergency, and to prefer sub- | impediments which the charge exerts—at different 
3,000 workpeople, on questions respecting the employ- | Mission of pending differences with employers to| periods—to the absorption of the requisite heat supply. 
ment of particular classes or persons; 14 directly | approved facilities and processes for voluntary media- The first set of influences is governed by the composi- 
involving 1,100 workpeople on other questions respect- | t10n, conciliation and arbitration. We most heartily | tion of the charge ‘and by the temperature at which 
ing working arrangements; and 2 directly involving | endorse the ‘no-strike’ policy voluntarily assumed its different elements are introduced into the furnace. 
1,200 workpeople on questions of trade union principle. | by all divisions and character of Labour. . . Labour | The second is primarily determined by the physical 
| made no restrictions upon the right to strike. When | condition of the charge and by the nature and quantity 
’ |to cease production is to strike at the very heart of | 
Final adjustments of differences which terminated | the nation, Labour will produce and produce without * Paper read before the Cleveland Institution of 
in December were effected in the case of 68 disputes interruption.” Engineers, at Middlesbrough, on January 12. Abridged. 


The number of trade disputes involving stoppages of 
work, reported to the Ministry of Labour and National 














150 


of the non-gaseous reaction products in the slag exist- | 


ing in the furnace at any time. 

With a view to providing a rough quantitative idea 
of the effect of variation in charge composition on the 
heat requirements four typical charges may now be 
considered. 


practice; the second with the same amount of pig- 
metal, but furnished hot, is typical of ultra-low hot- 
metal practice; and the two remaining examples 
refer to 50 per cent. hot-metal and 50 per cent. steel- 
scrap; and 75 per cent. hot-metal and 25 per cent. 
steel-scrap operations. The percentage composition 
of the pig or hot metal, namely: carbon 4-0, silicon 
0-8, phophorus 1-2, and manganese 1-0, has been 
taken as the same throughout and is one which can be 
cheaply produced in several parts of the world. The 
required flux and oxide additions, per ton of metallic 
charge, have been calculated on typical practices, and 


are, respectively, 170 Ib. of limestone and 120 Ib. of | 


ore in the first two charges; 300 lb. of limestone and 
250 lb. of ore in the third charge, and 440 Ib. of lime- 
stone and 360 lb. of ore in the fourth charge. The slag 
volume has been estimated on the basis of the avail- 
able flux and oxide only, plus a small amount for wear 
of furnace structure, no increase in slag bulk has been 
assumed for “ dirt entrained with the charge. The 
approximate slag bulk, per ton of metallic charge is 
160 lb. in the first two charges; 290 lb. in the third, 
and 420 lb. in the fourth. The figures show that the 
high-serap, cold-pig charge is appreciably the highest 
in its heat demands. The total heat requirements, per 
ton of metallic charge, in B.Th.U. x 10, is 1-56 in 
the case of the first charge ; 1-17 in that of the second ; 
1-32 in that of the third, and 1-18 in that of the fourth. 


This is not always appreciated as it is sometimes | 


believed that the high-scrap, cold-pig practice is the 
easiest form of open-hearth steel making, whereas the 
generally greater wear on the refractories and the 
high fuel consumptions proves the contrary. Fre- 
quently the heat requirements are substantially greater 


TABLE II. 


Composition of Lron Index of 
Source of Metal- 
Iron. 


Per cent Per cent. 
Mixer 3 1-4 
Blast furnace 
ditto 
ditto 
ditto 
ditto 
ditto 


1-4 
0-05 
os 
O-8 
2-0 


1-0 


0- 


than these calculations indicate as the nature of the 
charge is such as to bring in a considerable amount of 
dirt which has to be fluxed by further lime additions. 
Also, unless the furnaces employed are of good design 
as regards hearth insulation and flame development 
the fluxing at port ends, roof and elsewhere occurs at 
a high rate, resulting in additional slag bulk which 
further impedes heat transfer and again promotes 
increased wastage of furnace structure. 
fore, not surprising that lime is generally used as flux 
instead of the much cheaper limestone. In the ex- 
ample given the employment of lime would diminish 


the heat requirements by about 0-13 x 10° B.Th.U. | 


per ton. It is instructive to observe how a small hot- 


metal addition improves the position and how this | 


improvement extends up to the 75 per cent. hot-metal 


charge in the last example, though, with the materials | 


assumed in the present comparison, a 50:50 charge 
requires slightly more heat than the 25 per cent. hot- 
metal one. Generally speaking, with thermally-powerful 
furnaces having adequate facilities for the control of 
slag bulk, the times for heats will be proportional to 
the heat requirements. Actually the relative cost of 


The first charge is representative of high | 
steel-scrap (75 per cent.), cold-pig (25 per cent.) melting | 


It is, there- | 


BRGINESSING. 


THE PROPELLING MACHINERY OF 
CHANNEL PACKETS.* 


By Masor WiiuiaM Greeson, M.Sc., M.1.Mech.E. 


Crossine the narrow seas which separate Great 
Britain from Ireland and the Continent is not a new 
problem, as channel crossing goes back to the dawn of 
history ; it must have reached the status of an organised 
function in the days of the Roman occupation of Great 
Britain. After that era, channel crossing was chiefly 
associated with the raids of the Norsemen. In Norman 

| times, the English Channel saw galleys and ships 
crossing frequently as the links between Normandy 
| and England, and since then there has been continuity 
of communication between Britain and near Con- 
tinental ports, and of course, with Ireland, until the 
jenemy occupation of north-western and western 
Europe in 1940 caused the first complete break in 
Continental services ; even in the heyday of Napoleon’s 
career, it was possible for a civilian to cross from 
England to France. 

The first authenticated crossing under steam took 
place in 1816, when the Majestic made the Dover- 
Calais passage, but it was some years later before 
steamships were regularly used on these services. The 
General Steam Navigation Company was early in the 


field, sailing from London to the nearer Continental | 
A Denny-built ship, the Henri Quatre (origin- | 


ports. 

ally Rob Roy), began to ply regularly between Dover 
and Calais in 1820. In these early days of steam, the 

bulk of the sailings were in the hands of private 

individuals or were run under Admiralty or Post Office 

control. Gradually companies took over the services, 

|which began to operate to something approaching 
regular schedules. Cross-channel routes have since 
| developed as natural corollaries of the railway system, 
linking up with the railways beyond, and it is only 

natural that many of the established services should 

have come under railway ownership. To-day most of 

the regular cross-channe!l mail and passenger routes 

are operated as part of the railway systems, and those 

| services which have remained under independent con- 
trol work in the closest co-operation with the railways 

serving their terminal ports. At the end of 1939, 

British railway companies alone owned and operated 

over 200 craft to maintain their marine services, and 

of this number about 50 fall into the category dealt 

with in this Lecture. 

The types which come under the generic title of 

“ cross-channel packets " comprise those vessels which 

are designed especially for the regular mail and passen- 


ger services covered by the shorter routes of (say) | 


twelve hours and under. This definition eliminates 
consideration of the ships on the longer routes, such as 
the England-Scandinavian runs, and it also rules out 
many interesting types of cargo vessels which are 
associated with the short crossings, such as the Irish 
cattle steamers and the ships which deal with the fruit 
and vegetable traffic from the Channel Islands and the 
North of France to this country. Incidentally. it 


falls to the service of one of the Dover cargo ships to | 
precede the passenger packet with the bulk of the | 
Bombay mail en route over France to Marseilles, and | 


vice versa. The map in Fig. 1, opposite, shows the 


regular services im operation at the outbreak of the | 


present war. Ownership of the various lines is also 
shown, and it willbe noted that the French S.A.G.A. 
Company shared the Dover-Calais service, and the 


in each case with the Southern Railway as the other 
| partner. 

Cross-channel packets must of necessity be highly 
specialised types of craft and the demands of the ships 


|and of the service are reflected most clearly in the | 


|development of their propelling machinery. It is 
|easiest to follow this trend of machinery design and 
| development by first studying briefly the ships them- 
| selves and seeing how in turn the design of ships has 
First, there 


French State Railways the Newhaven-Dieppe service, | 


chargings in many areas will entail working with con-| been dictated by service requirements. 
siderably lower hot-metal percentages, but, generally | are natural considerations. Some harbours, such as 
speaking, minimum cost of ingots cannot be secured | Southampton, are well protected from weather and 
unless between 30 and 40 per cent. hot metal is used. | also afford ideal locations for quays. Others have 


The other, or metallurgical, aspect of furnace loading | come into use because of their geographical position, | 


is largely determined, in hot-metal practice, by the | to admit of short sea-crossings. This type of terminal 
effect of iron composition on slag volume and, in high- | port has called for considerable civil-engineering work 
scrap practice, by the bulkiness of the scrap. The | to fit it for cross-channel traffic. Whereas only a little 


author believes that a rough and ready index which | dredging is required at most British cross-channel ports, | 
gives a quantitative idea of the former may be obtained | the French and Belgian harbours in particular neces- | 


by the following simple rule :—Multiply the silicon | sitate a good deal of work of this kind in keeping the 
content by two, add the phosphorus content and divide | channels clear. This has had a marked effect in limit- 
by the reciprocal of the proportion of iron in the charge. | ing the draught of vessels serving such ports. — ' 
Taking several typical pig-irons and assuming 70 per; Terminal facilities, quay equipment for dealing with 
cent. usage in each case, this index works out as shown | mails and baggage as well as with the flow of passengers 
in Table III. This is, of course, based on the fact that | from train to ship and vice versa—not forgetting ar- 
the flux required for silicon is approximately twice | rangements for customs and passport examination— 
that for phosphorus, hence, from this standpoint, a low- | are largely influenced by the degree of normal traffic and 
silicon metal is of greater value than a low-phosphorus | — 
metal. When this figure works out at more than 1-5, 
steps must be taken to keep the slag bulk down. 
(To he continued.) 


* The 14th Thomas Lowe Gray Lecture, delivered at 
the Institution of Mechanical Engineers, London, on 
Friday, January 25, 1942. Abridged. 
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its effect on how much capital expenditure is justified 
Another factor which influences design is that of 
meeting sea conditions ; the ship must not only meet 
| terminal limitations, but must be seaworthy and “ Bea 
| kindly ” in order to operate under all conditions of 
| weather likely to be met with on a particular route. 
| The added difficulty of operation in strong tida) 
|currents has to be met; and, as Fig. 1 shows, the 
| cross-channel runs cut across main deep-water shipping 
lanes, hence quick manceuvrability is essentia| 

Operational requirements, in addition to termina] 
convenience, determine the most suitable speed for the 
| passage. For day crossings a good turn of speed, 
within economic limits, is normally called for; but 
| for night runs speed is not so vital. Too late a departure 
| from the inland railway terminal means too late 
| trans-shipment hour from train to ship on a night 
| service, and the same inconvenience attaches itself to 
| too early an arrival at the other side. On al! except 
| the shortest services, a reasonably long non-interrupted 
| night at sea is therefore aimed at. Day services call 
|for adequate deck space, lounges, and restaurant 
| accommodation, whereas the night runs cal! for the 
maximum amount of sleeping accommodation ; so, on 
services where vessels have to meet both requirements, 
the naval architect is faced with a very difficult problem. 

There are still two remaining factors which influence 
the design of these ships. The cross-channe! steamer 
is expensive in first cost. Certain services do not 
suffer greatly from seasonal variations, hence a com. 
paratively small fleet will meet requirements; some 
routes, however, which cater particularly for holiday 
makers, have a considerable proportion of their vessels 
laid up during the quiet seasons, and this problem of 
equating the number of vessels to show a financial 
return over a widely seasonal service is not an easy 
matter. The last factor is the importance of net 
tonnage; harbour dues are normally payable on net 
tonnage and represent an appreciable item in the cost 
of operation, hence it is the aim of the naval architect 
designing craft of this type to keep this figure as low 
as possible, by obtaining the maximum possible 
allowances on gross tonnage. This explains the big 
difference between the gross and net figures for ships 
| of the channel-packet type. 

In the closing years of Queen Victoria's reign, most 
of the short-passage routes were worked by paddle 
steamers, such vessels, with their limited draught, 
being peculiarly suitable for shallow harbour approaches 
The twin-screw ship driven by reciprocating engines 
was already firmly established on the longer routes, 
most of which had deeper water in their harbour 
approaches. The development of the reciprocating 
engine for these vessels was closely following that of 
the engines of warships of the period, since similar 
problems were involved, such as the attainment of a 
higher ratio of power to displacement as compared 
with other types of craft. The difficulty with the 
cross-channel steamer was to obtain sufficient power 
at appropriate propeller speeds, commensurate with 
propeller dimensions which were themselves a function 
of the available draught. About 1895, the paddle vessel 
was leading on the power/displacement ratio, but, for 
the limited hull dimensions imposed on these ships, 
that type, with its heavy slow-running engines, was 
definitely reaching its limit; and as the technique of 
faster-running reciprocating engines was enabling 
higher and higher powers to be obtained on limited 
propeller dimensions, we find that, at the turn of the 
century, the screw vessel was leading the paddle ship 
| The improved balancing of fast-running reciprocating 
engines, notably those of the four-crank triple-expan- 
sion type, balanced on the Yarrow-Schlick-Tweedy 
system, had helped to eliminate vibration. 

Taking a brief survey of the various services in 
operation about 1900, starting from Harwich and 
working round to the Clyde south-about, we find the 
Great Eastern Railway Company's services operated 
by twin-screw vessels, but the Dutch-owned (Zeeland 
Shipping Company) vessels operating the Medway 
Flushing service were still large fast paddlers. ll the 
Dover and Folkestone ~services—Belgian Mail to 
Ostend; joint. London, Chatham and Dover and 
French Northern Railway to Calais; and South 
Eastern, Folkestone to Boulogne—employed paddle 
| steamers, but the joint London, Brighton and South 
Coast Railway Company and the French Western 
Railway service from Newhaven to Dieppe had both 
paddlers and twin-screw steamers. Many vessels 
engaged on the last-mentioned service call for special 
mention, as throughout its history it has not only 
involved a very fast schedule (to be competitive, on 
| the London-Paris run, with the short sea routes), but 
it has also meant negotiating the shallow approach 
| to Dieppe, probably the most difficult of all harbours. 
| Except for the paddler Alliance (by that time 
| relegated to the Jersey-French coast summer run) 
jand the Wolf (used, I believe, for the Cherbourg 
service which was then running), all the London and 
| South Western Railway fleet based on Southampton 
‘were twin-screw vessels, as were the ships operating 
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. London and North Eastern Railway Harwich to 
Hook of Holland. 
. London and North Eastern Railway : 
Antwerp. 
+. London and North Eastern Railway ferry service 
to Zeebrugge (also passenger steamers in summer). 
. Zeeland Steamship Company Harwich to Flushing. 
. Belgian Government: Dover to Ostend 
6. Southern Railway and Société de Navigation 
Angleterre-Lorraine- Alsace (ferry service): Dove 
to Dunkirk. 
7. Southern Railway and Société Anonyme de Gérance 


Harwich to 


et d’Armement: Dover to Calais 

8. Southern Railway: Folkestone to Boulogne 

. Southern Railway : Southampton to Le Havre. 

10. Southern Railway : Southampton to Channel 
Islands. 

11. Southern Railway: Southampton to St. Malo. 

12. Southern Railway and French State Railways 
Newhaven to Dieppe. 
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of the century, closely followed by a similar change 
by the railway company in 1900. 

The Isle of Man Steam Packet Company was still 
a stronghold of the fast paddle steamship. The 
paddler was particularly suitable for that company’s 
services, since in summer the Liverpool-Douglas run 
was augmented by direct connections with other ports, 
some of which had very restricted depth of water : 
at the same time, the ships had to be large enough to 
transport the masses of holidaymakers forming the 
bulk of the summer traffic to and from the island. 
The Belfast Steamship Company operated a Liverpool- 
Belfast service with screw steamships, as did the joint 
Lancashire and Yorkshire arid London and North 
Western Railway Companies on their Fleetwood-Belfast 
run; but the short sea passage to Northern Ireland, 
from Stranraer to Larne, was run by paddle vessels 
owned by the Portpatrick and Wigtownshire Railway 


PACKETS. 


\( Company. Lastly, the Clyde-Belfast services of 
V | Messrs. G. and J. Burns (afterwards Messrs. Burns and 
A Laird) still employed paddle ships, but they were 
> — changing to screw propulsion as they brought new 


tonnage into operation. 

The change-over from paddle to screw had profound 
effects on general ship design. In the paddle vessel, 
the best accommodation was all abaft the paddles, 
affording reasonable shelter on deck and roominess 





2 maa, below. The cheaper-class accommodation in Victorian 
GS SS 4 days was definitely devoid of luxury ; in fact, in bad 
aD) 77 Zr, awrwere weather there was no shelter on deck and little by 

» ee way of comfort below. First-class below-deck accom- 
pt. wed modation in the older vessels was of the large open- 
Bell 7 saloon type, whether for day or night crossings. 
te / Al However, the later ships of the Victorian era had 


begun to improve on travelling comfort by the provi- 
sion of private cabins. The loss of deck space, due to 
- the elimination of the sponsons of the paddle vessel, 
had to be compensated in the screw steamship by an 
extra deck, running aft from the bridge and clear of 
the engine room casing. A little later, the bridge itself 
was raised one tier; and, more recently, another deck 
was added, with the bridge elevated once more. 
| Furthermore, the screw steamship brought about a 
complete change in the location of passenger accom- 
13. Great Western Railway: Weymouth to Channel | modation, as the steadiest and quietest part of the 
Islands. | vessel was now amidships, from the bridge to the 
14. Great Western Railway : Fishguard to Cork. engine room; it became necessary, therefore, to 
15. Great Western Railway : Fishguard to Waterford. | arrange first-class accommodation above and around 
16. Great Western Railway : Fishguard to Rosslare. the machinery spaces. The cheaper class was moved 
17. British and Irish Steam Packet Company : Liverpool | aft, where propeller influences detracted from the 
to Dublin. | amenities of the ship, particularly down below. 
18. London Midland and Scottish Railway : Paddles made for a steady ship, even with a narrow 
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Holyhead 


to Kingstown. hull; but the screw steamer, with its increase in 
19. London Midland and Scottish Railway : Heysham to | vertical height to give more and more accommodation, 
Belfast. | made it necessary to provide a wider beam for stability. 


20. London Midland and Scottish Railway: Stranraer | Length had already been fixed by terminal facilities 
to Larne. |at about 300 ft., rising to 350 ft. or thereabouts on 
1. Belfast Steamship Company: Liverpool to Belfast. | certain routes ; draughts could only be increased where 
2. Isle of Man Steam Packet Company: Liverpool to| harbour improvements allowed, hence there was a 
Douglas. | steady increase in beam and displacement, with the 
23. Isle of Man Steam Packet Company: Fleetwood to | older tying dimensions practically stationary. Fortu- 
Douglas (summer only). | nately, developments in hull designs enabled power 
24. Burns and Laird Lines: Glasgow, Greenock and | requirements to remain substantially unchanged for 
Ardrossan to Belfast. }a given speed; or, viewed from another angle, when 
the ships’ power has been increased on any particular 
service, it has been for increased speed rather than 








Fic. 2. Encines or P.S. “ Lonp WARDEN.” 


the Great Western Railway Weymouth-Channel | 
Islands services, although the latter company’s Milford- | 
Waterford Irish route had both screw and paddle ships. 


Going farther north, the Holyhead routes to Dublin 








because of increased beam and tonnage. The work 
of Sir Archibald Denny will always be remembered 
in connection with the development of hull forms for 
cross-channel packets, particularly during the years 
j when the fast screw-propelled ship was first established 
for these services. 
» Whereas the machinery of the paddle steamship had 
§ | dictated the space it required, and passenger accommo- 
: dation, etc., was disposed in the rest of the hull, the 
| serew steamship had of necessity to arrange its pas- 
| senger accommodation first in the best parts ofthe 
|ship (and, to meet new requirements, much more 
| passenger accommodation relative to its carrying 
| capacity) and then locate the machinery. This resulted 
in a call for low-set boilers, compact designs of engines, 
and uptakes and engine-room casings from the lower 
deck upwards as small and inconspicuous as possible. 
Table I, on page 159, gives leading particulars of a 
number of ships and their machinery, representative of 
| the period about 1900. Most of the paddle vessels had 
compound or triple-expansion diagonal engines, al- 
| though the oscillating engine was still in service. Old 
types of ship and engines were still in service at the 
turn of the century ; for example, the Alliance of the 
London and South Western Railway was not with- 
| drawn until 1900. Built in 1855, she was re-engined 
by Day, Summers in 1877. Her compound oscil- 
lating engines had cylinders 34 in. and 57 in. in dia- 
'meter by 54 in. stroke, and the flat-sided boilers 
are of interest as they involved considerable internal 
staying. 
and Kingstown were shared by the City of Dublin One of the most famous of all the Irish Mail steam- 
Steam Packet Company and the London and North | ships was the Ireland, built by Laird Brothers in 1885 
Western Railway ; the former had adopted fast twin-| for the City of Dublin Steam Packet Company’s 
screw vessels for the Irish mail service before the close | Holvhead-Kingstown service, but withdrawn about 
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1897. She followed a quartet of Laird-built paddle | 


ships named after the four provinces of Ireland, all of 
which, however, had been replaced by new twin-screw 
packets towards the end of the century. Two of 
these paddle vessels had superheaters, although no 
records of the effect on coal consumption, as com- 
pared with their sisters, appear to be available. Where- 
as, at the time the Ireland was built, the compound 
engine was standard for cross-channel practice, her 
machinery consisted of two-cylinder simple oscillating 
engines. Each cylinder was 102 in. in diameter by 
102 in. stroke and was fitted with double piston rods, 
and the engines developed 6,000 indicated horse-power 
at 27 r.p.m. The ship had eight boilers with a total 
heating surface of 22,750 sq. ft. and a grate @rea of 
807 sq. ft., and the safety valves were set at 30 lb. per 
square inch. The boilers operated under forced 
draught. At a rough estimate, the Ireland must 
have been burning well over 3 Ib. of good coal per 
indicated horse-power-hour, which explains why con- 
siderable discussion took place in engineering circles 
at the time as to why this somewhat extraordinary 
reversion to heavy machinery, with high fuel con- 
sumption, had taken place. I would refer anyone 
interested in this controversy to correspondence pub- 
lished at the time.* Nevertheless, the Ireland was 
a famous and popular ship; she was a big vessel for 
her type, being 360 ft. long and 38 ft. beam, and she 
attained 20 knots on trials. 

The last company to perpetuate the oscillating 
engine was the Isle of Man Steam Packet Company, 
and their Mona's Isle (III),+ built by Caird and Com- 
pany in 1882, had compound oscillating engines operat- 
ing at 90 lb. per square inch pressure, with a low- 
pressure cylinder 112 in. in diameter; and the same 
company’s Mona’s Queen (II), built by the Barrow 
Shipbui.ding Company in 1885, had four-cylinder 
compound oscillating engines (two high-pressure and 
two low-pressure) which originally developed 5,000 
indicated horse-power. At a subsequent refit at 
Barrow this figure was increased to 6,000 indicated 
horse-power; incidentally, superheat was added 
during this refit. The ship continued in service until 
1929, and was the last of the Isle of Man Steam Packet 
Company's paddle ships. A typical set of diagonal 
paddle engines is shown in Fig. 2, on page 157; the 
engines were those of the Lord Warden, one of three 
ships built by Denny Brothers for the Dover-Calais 
service in 1896. These engines were of the triple- 
expansion type and developed over 4,000 indicated 
horse-power when the ship was making 19 knots, and 
they set up a new standard for fuel economy on the 
Dover crossing. 

In 1898, Dover saw two new French-built paddle 
vessels in service, Le Nord and Pas de Calais, built by 
the Société des Forges et Chantiers de la Loire for the 
day service, which called for 214 knots. Their engines 
(like those of the Denny-built night-service vessels) 
were triple-expansion, and developed some 8,000 in- 
dicated horse-power. Originally, these ships were 
fitted with water-tube boilers of the Lagrafel-d’Allest 
type, operating at 186 lb. per square inch. They had 
a total heating surface of 16,146 sq. ft. and a grate 
area of 516 sq. ft. The boilers proved to be too small 
for the engines, and were replaced in 1911 by water- 
tube boilers of the Solignac-Grille type which, although 
lighter than the earlier units, were of greater capacity 
and enabled the rate of combustion to be lowered ; 
they also overcame the priming difficulties encountered 
with the earlier boilers. 

Two of the London, Brighton and South Coast Rail- 
way Company's Newhaven-Dieppe paddle ships 
(Rouen (II) and Paris (III)), built by the Fairfield 
Shipbuilding and Engineering Company in 1888, are of 
particular interest ; the engines were designed by Mr. 
William Stroudley, then chief mechanical engineer of 
the London, Brighton and South Coast Railway, and 
Figs. 3 and 4, on this page, are reproduced from the 
original signed drawing. The cylinder arrangement is 
interesting, as it admits of the horizontal centres of 
the high-pressure and low-pressure cylinders being 
only 20 in. apart, thus giving the very close athwartship 
assembly which was necessary to get the requisite 
power for these two vessels on their limited dimen 
sions. Another interesting collaboration between the 
mechanical-engineering side of a railway company 
and their steamship department occurred in the case 
of the London and North Western Railway Company, 
as, for many years, the boilers (of modified locomotive 
type) for their Holyhead paddle steamships were 
built at Crewe. The Banshee, one of the last paddle 
vessels built for the London and North Western Rail- 
way Company, was still in service in 1900, when the 
new Anglia class of twin-screw ships was taking over 
the service. This series of London and North Western 
Railway Company paddle ships had triple-expansion 
* See ENGINEERING, vol. 40, page 257 (1885). 

Repetition of names established for ships on certain 
reference difficult, hence the Roman 


services ma @s 


numerals after certain names, 





ENGINEERING. 


ENGINES 


OF CHANNEL STEAMERS. 



















































































































































Fig. 5. ENGINES OF 


engines when reconditioned and adapted for higher 
speeds in 1891. They were, I believe, the first cross- 
channel steamships to use three-fold expansion. 

Table I includes particulars of typical ships of the 
Zeeland Shipping Company and the Belgian Mail, both 
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companies possessing a number of large and fast padile 
vessels ; but the most powerful ship of this type con- 
structed for British channel services was the Empress 
Queen of the Isle of Man Steam Packet Company. 
Built by the Fairfield Shipbuilding and Engineering 
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RESEARCH ON HOT-TINNING 
DIFFICULTIES. 


Certain batches of mild steel, when prepared by 
normal hot-tinning procedures, do not take on smooth 
bright coatings, and the tin tends to gather up into 
streaks or globules ; in other words, the surface shows 
the defect known as “ de-wetting.”” These steels are 
termed “ difficult ” steels in the tinning industry and 





the trouble can always be ascribed to the condition of | 


the surfaces of the metal. The difficulty is not related 
to the composition of the steel and it is found that 
machined, ground, filed or shot-blasted surfaces always 
tin well. 
surfaces are difficult to tin. The problem has been the 
subject of investigation by the Tin Research Institute, 
and in a publication entitled “‘ Hot-Tinning ‘ Difficult ’ 
Mild Steels,” issued recently by the Institute, Messrs. 
W. E. Hoare and H. Plummer state that, from a wide 
examination of “ difficult ” steels, it has been observed 
that the common factor is failure to degrease the 
material thoroughly before annealing after a cold- 
working operation, such as rolling, drawing or spinning, 
in which lubricants have been used. The baking of 
the residual! lubricant on to the steel produces a surface 
which is difficult to tin. Moreover, it has been found 
that vegetable oils and unsaturated oils give greater 
trouble than mineral oils. The investigation has shown 


that neither cold working nor a high degree of surface | 


polish are in themselves the cause of difficulty in tinning. 

Any method of removing mechanically the surface 
giving rise to the trouble, as by machining or grinding, 
may overcome the difficulty. Alternatively, a suitable 
heat treatment or a special pickling can be selected 
which is entirely effective. For many years rough and 
ready heat treatments, known by such names as 
“* burning-off,” have been in use, but to secure the best 
results the treatment must be selected to suit the 
particular steel. Usually, temperatures below 650 
deg. C. are ineffective, but the majority of “ difficult ” 
steels respond to heat treatment of between 750 deg. 
and 850 deg. C. The articles should be heated in a 
furnace and removed as soon as they have reached the 
required temper*ture. The lowest effective tempera- 
ture should be employed and this can be determined 
by a series of trials at different temperatures at inter- 
vals of, say, 50 deg. C. The temperature below which 
“* de-wetting ” persists and above which it is success- 
fully overcome is quite sharply defined. 

The removal of the “ difficult” surface by special 
pickling also requires care. Prolonged immersion in the 
normal hydrochloric or sulphuric-acid baths does not 
solve the difficulty. On the other hand, cold nitric acid 
is a satisfactory medium, a 10 per cent. to 25 per cent. 
solution being employed. The minimum satisfactory 
time of immersion should be determined by a few 
trials, but it is usually a matter of minutes. Certain 
precautions when pickling with nitric acid are necessary. 
The temperature of the bath should not be allowed to 
rise above 40 deg. C.; this will minimise fuming 
troubles, but, in any case, adequate provision must be 
made for the complete removal of fumes. The authors 
state that it is generally found that 25 deg. to 30 deg. C. 
is an advantageous working temperature, and they 
emphasise that the articles must be washed very 
thoroughly in cold water before being allowed to dry. 








CONTROL QF USED MACHINE Toots.—aA section of 
the Machine Tool Control of the Ministry of Supply has 
now been formed to deal with all problems relating to 
used machine tools. Since August, 1940, Messrs. George 
Cohen, Sons and Company, Limited, who voluntarily 
relinquished their business in machine tools and freely 
placed their services at the disposal of the Ministry, have 
been acting as agents to the Control for dealing with the 
acquisition and distribution of all used machine tools. 
While the new arrangement involves the termination of 
that agency, Messrs. Cohen have agreed to the transfer 
to the Control of the organisation which they have 
built up during the past eighteen months. Letters and 
inquiries should be addressed to Caxton House (West 
Block), Tothill-street, London, S.W.1. 





REGIONAL REPAIRS ADVISERS TO TRANSPORT CoM- 
MISSIONERS.—In order to establish closer contact between 


the Regional Transport Commissioners and the motor- | 
repair industry, the Minister of War Transport has | 


appointed representatives of the industry to act as 
Regional Repairs Advisers to the Commissioners. These 
Regional Advisers, who will serve in an honorary capacity, 
will keep the Commissioners informed of the views of the 
industry on all matters concerning the vitally important 
work of road maintenance. Regional Repairs Advisers 
have been appointed in Aberdeen, Eastbourne, Reading, 
Newmarket (Suffolk), Gloucester, Stratford (London, 
E.15), Newcastle-upon-Tyne, Liverpool, Huntington 
(Yorkshire), Nottingham, Llandudno, Edinburgh, Cardiff, 
and Johnstone (Renfrewshire). The names and addresses 


On the other hand, rolled, drawn or spun | 





| 
| 
| 
! 


| determined by the relative angular positions of the fixed 


of the Advisers may be obtained on application to the | 


Ministry of War Transport, 
Berkeley-square, London, W.1. 





Berkeley-square House,| the kind having pawls, mounted in rotatable holders, 


| 


** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


ir 2 number of views given in the Specification eo 
in each case; where none is mentioned, 
Specification is not illustrated. 

Where inventions are communicated abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Spectinations may be obtained at the Patent 

Office Si Southam, 


Branch, a. pton Buildings, 
Chancery-lane, London, W.C.2, price 18. each. 


Tie Guy @ Ge eivetened of Go cutee of 3S 
abstract in 
Gabtan & 





Any person may, at any time within two months from the | 
date of the advertisement of the acceptance of a Complete | 
Specification, ive notice at the Patent Office of | 
opposition to grant of a Patent on any of ie} 
grounds mentioned in the Acts. 


FURNACE APPARATUS. 


539,635. Continuous Heating Furnace. The Wellman 
Smith Owen Engineering Corporation, Limited, of London, 
and G. A. Scott, of Hendon. (1 Fig.) June 12, 1940.— 
The furnace is of the kind in which billets or ingots 
travel during the heating from one end of the furnace 
chamber to the other on bearers or skids, and then pass 
down a slope to the discharge door. This type oi 
furnace is usually fired at the discharge or front end 
by burners in the end wall above the discharge slope. 
This, however, necessitates a structure at the front of 
the furnace to support the burners and the air and gas 
mains leading to them, while leakages of air around the 
discharge door and also through the opening during 
discharge of an ingot tends to cool the ingots which are 
ready for discharge at the top of the slope. The skids 2a 
run the length of the furnace chamber and on them the 
ingots 2 slide to the discharge slope 3. Gas and air 
ducts 5, 6, respectively, run under the discharge slope 
and adjacent furnace chamber floor and are built and 
supported side by side on the furnace foundations. They 
deliver through ports 11 in the discharge slope 3 into the 
furnace chamber. Each port constitutes a burner and 


1 





($39,635) 


thus the provision for heating the furnace requires no 
supporting structure either for burners or their air and 
fuel mains outside the furnace, so that the furnace can 
be more easily constructed and the space in front of it 
is left clear for handling the heated ingots. Imme- 
diately above each burner is a secondary air-supply 
duct 13 through the front wall of the furnace from a 
main 15. A lining block 17 protects the roof at a point 
immediately above the burners. The front wall has a 
water-cooled support 19 above the discharge-door 
opening to give protection against the flames issuing 
from the ports 11. With this arrangement the main air 
supply from the duct 6 and the secondary-air supply 
from the main 15 can be so adjusted that, with the 
air introduced by leakage through the discharge door, 
the most satisfactory combustion is secured, while at the 
same time any sensible cooling of ingots ready for 
discharge, by air entering at the discharge door is 
prevented. (Accepted September 18, 1941.) 


GUNS AND EXPLOSIVES. 


540,570. Fuse-setting Apparatus for Shells. Molins 
Machine Company, Limited, of Deptford, and V. P. 
Harvey, of Deptford. (7 Figs.) March 20, 1940.—The 
apparatus can conveniently be used for setting the fuses 
of 3-7 A.A. shells. These fuses have a fixed and a move- 
able fuse ring, the latter being rotatable about the longi- 
tudinal axis of the shell, the setting of the fuse being 


and movable rings. The fuse-setting apparatus is of 





which engage with notches in the fixed and movable 


| April 3, 





rings. The nose of the shell is inserted intoa holder 73, at 
the inner end of which are two pawl-rings 30 and 32. The 
pawils carried by these rings engage in the notches in 
the fuse rings on the shell nose, each ring being rotated 
through gearing which connects it to a respective one of 
two sun wheels 25, 26 in a differential gear. The planet 
carrier 24 of this differential is positioned by a worm and 
worm-wheel train, the worm 17 being controlled from 
the receiver (indicated at 21) of a predictor. The sun 
wheel 25 is keyed to a shaft 14 which is rotated through 
a train of gears by a fuse-setting crank, rotation of this 
shaft by the crank causing the sun wheels, and hence 
the pawl-rings, to rotate in opposite directions. The 





(540,570) 


gearing is arranged so that this rotation is in both cases 
equal to 360 deg. The relative position of the paw!l- 
rings before fuse-setting is selected by the predictor 
mechanism through the worm and worm-wheel connec- 
tion to the planet carrier 24, rotation of the planet carrier 
causing the sun wheel 26 to rotate relatively to the sun 
wheel 25, which is fixed by the shaft 14. This initial 
positioning of the pawl-rings relatively to each other 
determines the extent of the idle movement of the pawl- 
rings during their complete revolution before the pawls 
engage their respective notches, and hence determines 
the fuse setting. Interlocks prevent the operation of 
the crank before the shell is pushed right home in the 
holder 73, and after any premature withdrawal of the 
shell from the apparatus. (Accepted October 22, 1941.) 


MISCELLANEOUS. 


540,111. Filter. Wild-Barfield Electric Furnaces, Limi- 
ted, of London, and G. H. S. Grene, of London. (2 Figs.) 
1940.—The filter is of the type which can be 
inserted into a pipe line, and provision is mhade for chang- 
ing the filtering material without interruption of the 
flow. A casing 10 of generally elliptical shape has an 
inlet 11 and an outlet 12 at opposite ends, by which it 
can be connected to the pipe lime. The casing 10 has a 
central cylindrical portion 13, the axis of which is per- 
pendicular to the centre line of the inlet and outlet, and 
this cylindrical portion is divided by a transverse parti- 
tion 14 so that two passes, each of a cross-sectional area 
equal to that of the pipe line, are presented between the 
inlet and the outlet. A slightly tapered plug 17 fits in 
the cylindrical portion 13 and carries a handle 22 for 
turning it through 90 deg. The plug 17 is recessed at 
each end to form two chambers 24, 25, separated by 4 








partition. The wall of the chamber 24 is perforated 
at opposite points to allow of a flow through the chamber 
24 when the perforations 27 are in line with the pipe. 
The wall of the other chamber 25 is similarly perforated, 
but the perforations 28 are at right angles to those in the 
first chamber. With the plug 17 in one position, the 
flow is through one chamber, while, when the plug is 
rotated through 90 deg., the flow is through the other 
chamber. The two chambers 24, 25 are filled with 
fibrous material such as cotton wool, loosely packed, and 
the chambers are closed by screw caps which can readily 
be removed to give access to the filtering material. It 
is thus possible to remove the filtering material at any 
time from that chamber through which there is no flow 
and to replenish the chamber with fresh material. 
(Accepted October 6, 1941.) 
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THE RAINBOW BRIDGE OVER | 
THE NIAGARA GORGE. 


(Concluded from page 124.) 


Tue ribs of the main arch, which, as previously 
mentioned, has a span of 950 ft., are set at 52 ft. 2 in. 
centres. Each rib, at its minimum section, con- 


sists of two 144 in. by # in. web plates and two | 


flanges, each built up of four 8 in. by 8 in. by 1 in. 
angles and a 54 in. by 1} in. cover plate. At mid | 
depth there is a 34 in. by } in. diaphragm plate, and | 
on the outside the webs are stiffened by 7 in. by 4 in. 
longitudinal angles. The latter 
skewback to skewback, and greatly improve the 
finished appearance of the bridge 
streamline effect, 
the view reproduced in Fig. 14, on page 162. The 
ribs are connected by K-type lateral bracing in the 
planes of both the top and bottom flanges, and the 
struts of this bracing are trussed together to form a 
sway frame between the ribs at each panel point. 
An elevation of a part of a rib is given in Fig. 17, 
on page 162, and a cross section showing the lateral 


are continuous from | 


owing to their | 
which is well brought out in| 
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| 


| tration of the whole of this bracing system is given 
|in Fig. 23, on page 170, which shows the arch | 
approaching completion. 

The spandrel columns, which transmit the load of 
| the decking to the arch, are square in cross section, 
| the outside dimension being 2 ft. 9} in. in all cases. 
| They vary to some extent in weight, depending on 
| the length and position, and are built up of four 

angles with cover plates ; characteristic dimensions 
are 6 in. by 4 in. by § in. angles and *& in. cover | 
plates. The columns are secured to the box-girder 

ribs by 8 in. by 8in. by gin. formed angles, as shown | 
in Fig. 17. Manholes 12 in. by 18 in. are provided | 
at intervals in the columns. The top of the columns | 
are connected by double-web sprandrel girders and, | 
across the bridge, by the single-web floor beams. 
Fig. 19, on page 163, is an elevation of one of the 
floor beams, the spandrel beams being shown in 
section at each end. The reinforced-concrete road- 
way is supported on longitudinal steel stringers 
framed between the floor beams. They are shown in 
cross section in Fig. 19. The floor beams are 6 ft. 
deep and are built up of double 6 in. by 6 in. by } in. 
angles at top and bottom and % in. web plates. 
The top flange has a * in. cover plate for its full 


'on this page. 


the line of the main columns, there is a telephone 
cable conduit, as indicated in Fig. 19. The side 
walls of the roadway are built up with vertical 
channels faced with %-in. plate and connected at 
the top by a horizontal channel. On the river side 
of the sidewalk there is an open railing, the main 
vertical members of which are 6-in. channels, 
surmounted by a 5-in. pipe forming the rail. The 
panels between the channels are filled with vertical 
l-in. bars at 6-in. centres. The parapet running 
along the centre of the bridge, and dividing the 
traffic ways, stands 9 in. above the road surface, 
and is formed in which concrete ; this also applies 
to the kerbs at the roadside. Each half of the 
roadway has a clear width of 22 ft., the corre- 
sponding dimension for the sidewalk being 10 ft. 
A view showing the completed deck of the bridge 
looking towards the Canadian side is given in Fig. 13, 
As shown in Fig. 19, cables carried 
across the bridge are suspended by frameworks 
along the centre line. “Access to the cables is 


|obtained from catwalks, which can be reached 


through manholes in the centre parapet, spaced 
120 ft. apart 


The total weight of steel in the two main ribs is 








Fic. 13. 
bracing in Fig. 15. It will be noted that the rib 
cover plate shown in Fig. 17 is 1} in. thick, instead 
of 1} in., as mentioned above ; this latter dimension, 
as already stated, is the minimum. The weight 
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length ; at the bottom, there is a # in. cover plate, 
40 ft. long, in the centre, backed by a 29 ft., 4 in. 
plate. The webs are stiffened by 5 in. by 34 in. 
by 2 in. angles on each side, as shown in Fig. 19. 


Spec 


AN SIDE. 


about 3,500 tons, the superstructure and deck 
adding another 2,000 tons. In the ribs, which 
are of silicon steel, the maximum allowable unit 
stress was taken as 20,000 lb. per square inch for 


of parts naturally varies throughout the length of |The spandrel girders, of the same depth as the | dead and live loads and temperature stress, but near 


the arch. Fig. 17 shows the joint between the rib 
sections; the meeting surfaces are milled. The 
w in. and } in. cover plates shown are double, there 
being plates both inside and outside the web. The 


# in. flange cover plates are also backed by } in. | 


plates inside. 

The arrangement of the lateral bracing between | 
the ribs is shown in Fig. 15. The horizontal struts 
are built up of two 12 in. channel irons completed 
by single lacing of 2} in. by j in. strip. The K} 
bracing members are formed with two 15 in. channel | 
irons with similar lacing to the struts. The general 
arrangement of this bracing at the upper and lower | 
flanges of the ribs is clearly shown in the photo- | 
graph reproduced in Fig. 22,,on page 170. The 
trusses between the horizontal struts, forming the 
sway framing, are each built up of two 5 in. by 
34 in. by } in. angles, with 12 in. by ? in. cover 
plates. They are connected to the horizontals by 
i in. gusset plates. The arrangement is shown in | 
Fig. 15 and can also be seen in Fig. 22. The con- 
nection between the K bracing and the horizontals 
is also made by gusset plates, which in this case | 
are }in. thick, as indicated in Fig. 16. Another illus- 


floor beams, have 4 in. by 4 in. by % in. corner 
angles at the top and 6 in. by 6 in. by %& in. angles | 
at the bottom. The web plates are j in. thick with | 
4 in. by 4 in. by } in. angle framing inside, and 5 in. | 
by 34 in. by ? in. vertical stiffening angles outside. | 
These are spaced to come in line with each railing | 


the springing line, a figure of 21,000 lb. was allowed. 

hese figures do not include wind stresses, which 
increase their values by about 25 per cent. The 
wind load was taken as 30 lb. per square foot on one 
and a half times the projected area of the structure, 
plus 200 Ib. per lineal foot of span applied 6 ft. 





post, as can be seen in the view of the bridge during | above the roadway. Stresses in the deck are reduced 


| the construction of the roadway, which is given | by introducing an expansion joint in each half of 


in Fig. 18, on page 163. The lower side of the|the span. The connections between the columns 
spandrel girders is strengthened by cross latticing | and the ribs and spandrel girders give a certain 


formed by 3 in. by 24 in. by } in. angles and 3 in. by 
4 in. flat bars. The longitudinal joists carrying the | 
roadway are 2 ft. 6 in. deep and are secured to the 
floor beams by 6 in. by 4 in. by in. angles. 

The concrete roadway, 74 in. thick, is reinforced | 


amount of flexibility. 

In the course of the preliminary work, complete 
designs were prepared for both steel and concrete 
| approaches. Although the tenders received showed 
the steel approaches to be cheaper, the Bridge 
Commission decided in favour of concrete con- 


by welded trusses, which are shown in Fig. 19. 
These are set at 6-ft. centres, and have top and | |struction because of its appearance. The final 
bottom members each consisting of two }-in. bars. | effect is certainly excellent, as is shown in Fig. 20, 


|The rows are set at 4}-in. centres and are joined | on page 164, the vertical lines and narrow arches 


together by a y-in. bar bent to wave form and/|of the approaches conforming well with the main 
electrically-welded in position. Longitudinal }-in. panels formed by the spaces between the spandrel 


bars at 9-in. centres are threaded through the | columns. The irregular line below the main arch 
The sidewalk slab is 4} in. thick and is | in this figure is the safety net, which can also be 
It is a tribute to the care 


| trusses. 
‘reinforced with }-in. bars. Below the sidewalk, on! seen in Figs. 22 and 23. 
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taken and the arrangements made that no life was 
There are 


lost during the erection of the bridge. 
three reinforced-concrete arches and one slab and 
girder span in each approach, the total length on 
the Canadian side being 259 ft., and the corre- 
sponding length on the American side, 220 ft. 
The contractors for the Canadian approach were 
Messrs. Aiken and MacLachlan, Limited, St. Catha- 
rines, Ontario, and for the American approach 
the McLain Construction Company, Buffalo, N.Y. 
In both cases the contract included the skewback 
and substructure of the main arch. 

Some particulars of the building of the Canadian 
approach were given in the issue for September, 1941, 
of our Canadian contemporary Roads and Bridges. 
The work presented considerable difficulties as the 
situation of the foundations and piers on the sloping 
side of the gorge was inconvenient for access. For 
the clearing of the overburden from the 65 ft. bank, 
a Northwest shovel and other heavy equipment had 
to be lowered into the gorge by derrick. Excava- 
tion for the foundations, which extended to a depth 
8 ft. below normal water level, was carried out by 
blasting, the rock removed in this way extending 
to a depth of 25 ft. and to a distance of 50 ft. back 
from the water's edge. Concrete for the foundations 
was supplied from a 1 cub. yd. mixer, which was 
lowered half way down the gorge and supplied with 
cement and aggregate from the top of the cliff 
through steel chutes. When forming the piers, the 
concrete was hoisted in dump buckets by a 
derrick. 

The approaches each have three double rows of 
piers, the tallest of which has a height of 120 ft. 
They are of rectangular section, all being 12 ft. wide, 
across the bridge. On the Canadian side, the tallest 
pier is 15 ft. wide in side elevation, the remaining 
two being 10 ft. wide; the corresponding dimen- 
sions for the American piers are 15 ft. and 9 ft. All 
are reinforced by vertical 1}-in. square bars set at 
12-in. centres, 4 in. back from all faces, and by 
}-in. round bars at 1 ft. centres in horizontal planes. 
Every alternate ring of horizonfal bars is square, 
those in between being of octagon shape so that there 
is horizontal reinforcement across each corner of the 
pier. In the 15-ft. wide piers, there are additional 
} in. bars connecting the two long sides. The upper 
ends of two of the piers with the vertical reinforce- 
ment projecting are shown in Fig. 21, on page 164. 
When the piers had reached a height of 10 ft. below 
the springing point of the arches, joists were laid 
horizontally between them and built into the con- 
crete; on these the timber form-work for the 
arches was erected. Fig. 21 shows these joists and 
the form-work under construction. The joists 
farthest from the river were placed by a derrick, 
with a 110-ft. jib, situated on the cliff top. When 
these were in position, a derrick with an 85-ft. jib 
was erected on them and by means of it the second 
set of joists was erected. It was then moved on to 
them and erected the third set. After the arches 
were completed, the joists were cut away, the 
part of the ends remaining in the walls removed, 
and the holes so formed filled-in with concrete. 

The arches are of cellular construction, the side 
walls being 12 in. thick, corresponding to the width 
of the piers. The radius of the arches on the 
Canadian side is 24 ft., the figure for the American 
side being 16 ft. 6 in. This difference, dictated 
by the conditions of the site, can be clearly seen 
in Fig. 20. The floor system connecting the arches 
at each side is of slab and girder construction, 
reinforced-concrete longitudinal girders, 6 ft. deep 
and 2 ft. 2 in. wide, being tied into the reinforced- 
concrete floor slabs which, in turn, tie into the 
arch walls. There is an expansion joint at the 
centre of the middle arch of each approach. The 
structure is completely cut through at this point, 
so that the halves of the span act as cantilevers. 
A conduit is formed below the deck slab, between 
two of the longitudinal girders, to carry the cables 
which run across the centre of the bridge. The 
inner span of each approach, passing over the river 
road, is a flat arch. On the Canadian side, the 
span is 60 ft., the corresponding dimensions on the 
American side being 54 ft. Both these spans flare 
outwards to make easy connection to the approach 
roads. This can be seen in the plan of the bridge 
given in Fig. 3, page 122, ante. On the Canadian 
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side, this span is faced with stone masonry to con- 
form with the buildings of the approach. 

Much care has been given to the layout of the 
plazas at the ends of the bridge, from the points 
of view both of appearance and of the accommoda- 
tion of the heavy road traffic which the Niagara 
Falls attract. On the American side there are 
eight outgoing and four incoming traffic lanes; on 
the Canadian side, eight outgoing and five incoming 
lanes. In both cases ample connection to neigh- 
bouring roads is provided. In Canada, connec- 
tion is provided to Queen Elizabeth Way giving 
direct access to Toronto. The plaza buildings 
include toll barriers both for cars and pedestrians 
and provide accommodation for toll, customs and 
immigration officials. On the Canadian side there 
is a large "bus terminal, and also a garage and 
parking arrangements for private cars. A tower 
building, some 135 ft. high, is to be erected facing 
the centre line of the bridge at the Canadian 
end to accommodate the offices and committee 






sx 


‘ wh 


rooms of the Bridge Commission ; a large hotel is 
also to be erected at this end. Both plazas are 
attractively laid out with gardens. Some of the 
plaza buildings on the Canadian side can be seen 
in Fig. 13, on page 161. 








SNEYD MINES EXPLOsION.—Sir Henry Walker is to 
hold a formal investigation into the cause of the 
explosion which occurred in the Sneyd Mines, Burslem, 
on January 1, when 57 lives were lost Mr. F. L. Jacob 
and Mr. W. J. Saddler are to act as assessors. 


Home-Grown Prrwoop.—lIt is announced that, 45 
from February 8, home-grown mining timber dispatched 
from railway stations in the counties of Kent, Surrey 
and Sussex will normally qualify for transport subsidy 
only if consigned to a colliery in Kent. In certain 
circumstances, however, permission may be 
granted for transport to other coalfields, on application 
being made to the Ministry of Supply. Pitwood Depart 
ment, Timber Control, Clifton Down Hotel, Bristol, 8. 
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III.—Motor VeHIcLes, CycLes AND AIRCRAFT. 
(Concluded from page 144.) 
Aircraft.—Continued expansion in the output of 


‘ircraft has taken place during 1941, though the 
nerease, reckoned in numbers of aeroplanes, has 
heen limited by the growing complexity of modern 
types and the greater number of man-hours required 
lor their construction. Some estimates given in 
this series last year pointed to the tentative conclu- 
sion that the production of military aircraft in 
this country was probably about 1,300 a month in 
the spring of 1940. In July, 1941, some further 
estimates were published by The American Machin- 
st, which put world production at that time at 
rather over 8,000 a month. Of this total, Germany 
presumably including the output of the occupied 





countries) was stated to account for about 2,500 a 
month ; Russia, 2,000; Great Britain, 1,800; the 
United States, 1,500, and Japan, 300. Italy, it was 
stated, was producing no complete aircraft, but 
parts only. At the end of 1941, Mr. T. P. Wright 


of the United States Office of Production Manage- | 


ment, estimated British output at 1,900 a month. 
There is, of course, very little official information 
against which estimates such as these can be 
checked. From time to time during the year, the 
Government has announced a steadily increasing 
output, and, speaking in April, Lord Beaverbrook 
stated that the output of operational types in 
March, 1941, was two and a half times the corres- 
ponding figure for the previous year. This would 
seem, at first sight, to indicate a very much greater 
expansion in production than is suggested above, 
but it should not be forgotten that in the spring of 
1940 a large proportion of the total output must 


have been accounted for by training aircraft, in! 


| Battle. 





order to ensure a rapid expansion of trained per- 
sonnel. This factor, which is frequently overlooked, 
was probably the main reason for the comparatively 
small number of aircraft which it was possible to 
keep in service during the early months of the war. 
By March, 1941, it may be assumed that the pro- 
portion of training aircraft to the total output was 
very much smaller, for two principal reasons, 
namely, the growing output of trainers in the 
Dominions and Colonies, coupled with the progress 
made with the Empire air training scheme; and 
the increasing use of obsolescent operational types 
for training purposes in this country. In the speech 
referred to, for example, Lord Beaverbrook stated 
that, during the nine months ending March, 1941, 
three types of aircraft had been withdrawn from 
operational use for service with the training com- 
mand, namely, the Anson, the Botha, and the 
As a result of the growing output of 
operational types, there were reserved in stores 
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| 
scattered throughout the country a total of the| 
five principal operational types equal to the total | 
operational strength, that is, a 100-per cent. reserve. 

There have been many complaints during the | 
year that the output of aircraft was considerably 
below what might have been achieved, principally 
on account of bad organisation, which led to a high 
proportion of idle time among employees in the 
industry. Lord Beaverbrook stated, however, that 
delays in deliveries of aircraft were not serious ; 
some firms were quite up to time and some were 
even ahead of schedule. The delay over air-cooled 
engines had been overcome, but difficulties were still 
being experienced with regard to equipment, radio 
apparatus, guns and navigational devices, the short- 

we of which, for some time after the outbreak of 
war, had limited the number of aircraft which could 
be put into immediate operation. 

Nevertheless, the 15th report of the Select Com- 
mittee on National Expenditure, published in May, 
disclosed that there was sufficient evidence of under- 
employment in the aircraft industry to justify an 
investigation, which was accordingly undertaken 
jointly by the Ministries of Labour and Aircraft 
Production. The committee recommended that it 
be made obligatory to keep a record of waiting 
time. After discussing popular suppositions of 
extravagant earnings in the industry, the committee 
pointed out that the payment of wage rates above | 
those recognised for the district was tending to 
undermine authority and to make transfer of labour 
unnecessarily difficult. Sunday working, with its 
special wage rates, was blamed as the principal 
cause of absenteeism and the committee suggested 
that’ Sunday working, except for maintenance, 
should be discontinued. Shortly after the publica- 
tion of the report, there was a gradual tendency 
throughout the industry to abandon Sunday work 
except in the case of firms where a falling-off in 
production might cause a bottleneck. 

There has also been a considerable expansion of 
production in Canada and Australia. In August, 
1941, the Canadian Minister of Munitions announced 
that current production was 40 aircraft a week and 
that orders for over 1,000 more were being placed 
with Canadian plants; 500 Harvards had 
ordered from the Noorduyn Aviation Company, of 
Montreal, and 400 Hurricanes from the Canadian 
Car and Foundry Company, of Fort William, which 
would afterwards turn over to the production of 
Harvards at the rate of 80a month. In November, 
the Canadian Director of Aircraft Production stated 
that a decision has been reached to manufacture 
in Canada a new secret fighter and also large four- 
engined bombers. Earlier in the year, negotiations | 
had been reported between the National Steel Car 
Company, of Toronto, and the Glenn L. Martin 
Company, in the United States, for the production 
in Toronto of the Martin bomber, known as the 

Flying Torpedo.” 

In Australia, by the end of 1940, training aircraft 
were already in production and preparations for the 
production of Beaufort bombers were well advanced. 
A proposal was made early in 1941 for the transfer 
to Australia of certain British aircraft factories, 
together with the workmen and their families. In 
July, it was announced that steps were being taken | 
for the production in Australia of the Beaufighter, a | 
project which would involve the construction of an 
additional aircraft factory and expansion of the | 
equipment of existing factories. It was suggested | 
that the Commonwealth 


been 


Aircraft Corporation’s 
factory at Port Melbourne might be diverted from 
the production of the Wirraway general-purpose | 
monoplane to that of the Beaufighter. At the | 
same time, the Ministry of Aircraft Production 
announced that, by the end of October, there would | 
be 1,000 Australian-built aircraft in the air. In 
spite of delays, due particularly to losses of raw 
material in transit, the first batch of Australian- 
built Beauforts was expected in October, while 
it was stated that the Wasp engines for the Beau- | 
forts would be off the production line before the | 
end of the year. By the end of 1941, Australia was | 


exporting elementary trainers at the rate of 50 a| 
month, and the value of the industry’s output from | 
June, 1939, when the Commonwealth Aircraft Cor- 
poration completed the first Wirraway aeroplane, 
to December, 1941, was about 10,000,000/.A. It 
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is estimated that 1,000 aircraft will be produced 
in 1942, the value of the output being 20,000,000/.A. 

Apart from British production, the 
most important source of supply for this country 
during 1941 was, of the United States, 
where the total production was 1,500 aircraft in 
July, 1941, 1,854 in August, and 1,914 in September. 
The programme called for an increase to 2,500 a 
month by the spring of 1942, 3,000 a month by the 
middle of the year, 3,600 a month early in 1943, 
and an average of 4,000 a month for 1944. At the 
end of 1941, trainer aircraft accounted for about 
50 per cent. of the total output, but it was intended 
that the whole of the increased production there- 
after should comprise operational types. The 
rapid expansion of output has provided a strong 
stimulus towards standardisation of materials, 
accessories and parts ; and, in November, a meeting 


however, 


course, 


| was held in New York between representatives of 


most of the aircraft manufacturers, the Army, the 
Navy, the Office of Production Management and the 
British Purchasing Commission with a view to 
securing the greatest interchangeability of individual 
parts and sub-assemblies. 

Only a comparatively small proportion of the 
American output has been delivered to this country 
or to the R.A.F. overseas. Colonel Moore-Brabazon 
stated in July that Britain was then receiving 
practically what was on order at the beginning of 
the war, but that this figure was being gradually 
increased through supplies under the Lease-Lend 
Act and releases from the United States Army. 


|For the first seven months of 1941, deliveries of 


American aeroplanes, engines and equipment to 
the R.A.F. in various parts of the world were 
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valued at 284,000,000 dols., according to the Pres 
dent of the Aeronautical Chamber of Commerc 

America. No figures were given for the variou 
categories of aircraft delivered, but it was estimat: 


that the total value would correspond to about 


8,000 fighters or 2,000 long-range bombers. 


Since the entry of the United States into the war. 
The rat 
of expansion of production is likely to be very sub 
President of the 


the position has been radically altered. 


stantially increased, and the 
Aeronautical Chamber of Commerce 
that there is every reason to believe that the pr 


has 


duction rate may be stepped up to 50,000 aircraft 


per annum some time during this year, but the pr 


portion available for this country, for a time at an) 


rate, may be less than formerly. At the end « 


January last, a vote of 3,000 million pounds was 


made available for aircraft construction, of whi: 
1,000 million pounds can be ear-marked for Leas: 
Lend supplies at President Roosevelt’s directic 
This vote provided for a production of 33,000 ai: 
craft, and it was indicated that the revised pr 


gramme would aim at an output of 60,000 machines 


in 1942 and 125,000 in 1943. 








INSTITUTE OF TRANSPORT.—The ordinary 


meeting of the Institute of Transport announced for th 


evening of April 13 has been cancelled. 


SALVAGE OF WASTE PAPER.- 
of waste paper were collected in 
Wales and Northern Ireland during January. 


England, 


population. 


stated 


London 


Upwards of 100,000 ton: 
Scotland 
This total i- 
fully 50 per cent. higher than that of any month sinc 
the war commenced, and represents 5 Ib. per head of th 
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— THE BOULTON PAUL *« DEFIANT”’ 
FIGHTER. 


One of the most striking features of the air combats 
associated with the evacuation of the British and allied 
forces from Dunkirk was that of one of the Madras 
squadrons of Defiant fighters, which destroyed at least 
60 German aircraft, shooting down 37 in one day with- 
out loss to themselves. Until that time, little more 
was known about the Defiant than the fact that such 
a machine existed. Now, however, it is possible to 
disclose some detailed particulars about it. We are 
indebted to Messrs. Boulton Paul Aircraft, Limited, for 
the information from which the following description 

has been prepared and for the illustrations, Figs. | 
to 7, which accompany it. 

The Defiant is a single-engined tractor low-wing 
monoplane, armed with four belt-fed Browning machine 
guns of 0-303-in. calibre, mounted in a power-operate:| 
turret situated approximately at mid-length in the 
fuselage and having a field of fire which covers practic- 
ally the whole of the upper hemisphere. With this 
arrangement of the armament, the machine is neces- 
sarily a two-seater, and therefore somewhat larger anc 
heavier than the usual type of single-seater fighter. 
It will be appreciated from the general view in Fig. | 
on this page, that the projecting turret, with its four 
guns, must increase the drag above that of the single- 
seater types with fixed guns and the same engine 
power ; yet the machine was required to have at least 
an equal performance and typical fighter manceuvr- 
ability. Actually, the loss of performance due to the 
greater weight and the resistance of the turret is s» 
small that the makers can claim with reason that, 
aerodynamically, the Defiant is one of the most 
efficient military machines yet produced. This result 
is largely due to the ingenious arrangement of fairings 
for reducing the drag of the turret. The machine has 
a span of 39 ft. 4 in., an overall length of 35 ft. 4 in., 
and a height of 11 ft.4in. The wing area is 250 sq. ft., 
and the weight in flying order'is 7,500 lb. The maxi- 
mum speed is over 300 miles an hour. 

The detdil design incorporates some unusual con- 
structional features. Except for the elevators, rudders 
and ailerons, and the fairings above the fuselage deck, 
the machine is entirely metal-skinned ; and, although 
the complete machine is notable for its smooth stream- 
lined appearance, only a small proportion of the metal 
skin requires any forming process, the design being 
such that a flat sheet can be wrapped on to nearly 

jevery part of the surface. The engine cowling, of 
ConTROL OF RUBBER.—In pursuance of the waste- | election of officers for 1942-43, the Platinum Medal will | course, consists of pre-formed sheets, but the fuselage, 
rubber salvage campaign, the Ministry of Supply has | be presented to Mr. W. Murray Morrison, and the new | from the fireproof bulkhead behind the engine to a point 
issued the Control of Rubber (No. 5) Order (S.R. and 0. | | preside nt, Lieut.-Col. Sir John H. M. Greenly, K.C.M.G., | below the tail plane, consists of two conical sections, 
1942, No. 191, price 2d.). The purpose of the campaign | C.B.E., M.A., will be inducted. Four papers will | | joined by a short transition section about 2 ft. long: 
is to collect all scrap rubber, with the aid of local authori- | then be discussed, namely, “ Surface Hardness of Metals,” |The skin of this section requires some forming, but 
ties and dealers, for reclamation and other uses. | by Dr. B. Chalmers, “ The Constitution of Alloys of | |that of the rest of the fuselage calls for none. The 
- | Aluminium with Magnesium and Silicon,” “‘ The Con- | forward part of the body is nearly parallel to a point 
INsTITUTE OF METALS.—The 34th annual general | stitution of. Alloys of Aluminium with Magnesium and | just abaft the turret. The rear end of the body is 
meeting of the Institute of Metals will be held at 4,| Iron,” and ‘“ The Constitution of the Aluminium-Rich | tapered, cross-sections being everywhere geometrically 
Grosvenor-gardens, London, S.W.1, on Wednesday, | Alloys of the Aluminium-Nickel-Iron and Aluminium- similar. The wings are practically elliptical in plan, 
March 11, at 3 p.m. After considering the report of the | Nickel-Silicon Systems,’ the last three papers being by | | so giving virtually the minimum possible drag ; but this 
Council and the treasurer’s report, and dealing with the | Mr. H. W. L. Phillips. form is obtained by a combination of two linear tapers, 











Fie. 2. Front Fusgvace Section, Looxine AFt. 
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relatively slight on the centre section 
nounced on the two outer sections. The wing tips 
are formed of rounded detachable sections. The taper 
in thickness, from the body towards the tip, is also 
linear, so that the entire wing surface, except the tips, 
can be covered by wrapping the skin sheets on to the 
framing. With a few exceptions, the skin sheets of the 
body and wings are not directly attached to the fram- 
ing but are riveted to stiffeners of Z section, and these 
stiffeners are then riveted to the framing ; this enables 
most of the riveting to be carried out on the flat. 
The rivet holes in the skin sheets are all jig-drilled, 
and all surface riveting can be carried out before fitting 
the skin to the frame. The rivets are countersunk 
into “‘ dimpled "’ holes, giving a close approach to true 
flush-riveting. The use of developable surfaces makes 
it possible to avoid small buckles and ripples in the 
sheeting and undoubtedly contributes a great deal 
to the aerodynamic cleanness of the machine. 

The front end of the fuselage, a view of which is 
shown in Fig. 2, on page 165, is built as a unit, on four 
angle-section longerons of extruded light alloy. At 
the extreme front of this unit is a braced tubular frame 
carrying the attachments for the engine mounting, 
shown in Fig. 4, on this page. The two lower longerons 
conform to the contour of the upper surface of the wing 
centre section, which fits into the concave recess thus 
formed in the bottom of the fuselage. The longerons 
are connected by side members of light alloy sheet or 
strip, shaped to the body cross section, and by tubular 
or box-section horizontal members up to the rear of 
the recess into which the wings fit. The side frames 
of the fuselage unit are tied together by a second 
tubular frame over the rear spar of the wing centre 
section, and by hor’zontal decks of corrugated light 
alloy sheet, supported on horizontal struts, some of 
square tube and others of the built-up type. The upper 
surface of the centre section wing constitutes the floor 
of the pilot’s cockpit. 

The rear section of the fuselage consists of two side 
members and a deck. Each side member is built on 
two angle-section longerons of extruded light alloy, 
coupled by a series of formers. The five fuselage 
‘ribs ” on each side comprise channel-section booms, 
bent to the contour of the cross section of the fuselage, 
tied across the ends by straight tubular struts and 
with diagonal bracing tubes between the boom and 
the chord tube. There are also intermediate formers, 
which are practically duplicates of the rib booms, 
without any bracing tubes. The covering sheets are 
wrapped round the frame and the stringers are riveted 
to the ribs and skeleton formers. The longitudinal 
edges of the skin, however, are riveted directly to the 
longerons, and the rear edge of the skin, to the rear 
diaphragm. The deck is a strip of light alloy sheet, 
corrugated at right angles to the length of the fuselage 
and stiffened by three longitudinal stringers. 

The rear fuselage unit is assembled by bolting 
together the bottom longerons of the two side units, 
and bolting the deck panel to the two top longerons. 
This construction makes it possible to assemble control 
fairleads, guides, etc., before the body units are 
assembled and while they are easily accessible from 
both sides. The rear end of the fuselage is completed 
by a short rigidly-braced tail-piece, supporting the tail 
wheel, and to which the tail unit is attached. 
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Wino Centre-Secrion FRAME. 


The | 





engine mounting, is a steel-tube structure bolted to the | 


front bulkhead of the fuselage at four points. 


Both the centre section and outer wings are built on | 


two spars, comprising top and bottom booms of 
extruded light alloy, joined by vertically corrugated 
webs. The centre-section spar booms are of T section ; 
those for the outer wings are angle sections. The lower 
booms of the centre-section spars are bent at the 
centre, as shown in Fig. 3, on this page, to provide for 
the appreciable taper in wing thickness ; all other booms 
are straight. The spar-boom flanges are tapered in 
width by a simple straight-line milling cut; no other 
machining to shape is required by the spars. The 
centre-section wing, shown in Fig. 3, hquses the two 
petrol tanks at its outboard ends, inboard of which 
's the undercarriage. This retracts sideways; as 
provided between spars in the centre section is limited 
to one at each outer end, one inboard of the tank com- 
partment (serving to carry the undercarriage) and one 
on the centre line. 

The centre section unit is completed by a leading 
edge which forms, with the spar, a D-section tube, 
and by a trailing-edge portion, which includes an 
auxiliary spar with a stiff corrugated web. This 
auxiliary spar, with the covering skin and the main 
rear spar, makes the centre section an extremely strong 
and rigid structure. In the outer sections, one of 
which, minus the leading edge, is shown in Fig. 5, 
pposite, the top and bottom skins are continuous 
between front and rear spars, so that here also there is 
un effective box beam. In addition, the leading edge 
ind the front spar form together a continuous D-section 
tube, as in the case of the centre section. The leading 
edge for both centre and outer wings is detachable. It 


a result, the number of full-depth ribs which can be | 


Fie. 4. 


consists of a sheet of light alloy bent to the correct 
profile and riveted to a series of nose rib formers. The 
| covering sheet is attached to top and bottom front-spar 
| flanges by countersunk steel screws, inserted in spun-in 
| Monel metal bushes. A section of the leading edge 
}is shown in Fig. 6, opposite. The skin covering of 


| the wings is riveted to — Z-section stringers ; 


but, unlike the case of the fuselage, these stringers are 


cut away at the wing ribs and the skin is riveted directly 


to the rib booms, the stringers also being riveted to 
small angle brackets projecting from the ribs. 
upper surface is attached first with standard flush 
rivets. These are also used to attach the bottom skin 
to the stringers, but for the attachment of the bottom 
skin to the ribs and spars, “ pop” rivets have to be 
employed. 

The joints between the outer and centre-section spars 
consist of machined steel fittings, attached to the spar 
booms, and ground taper bolts. There isa gap between 
the outer and the centre sections when assembled, and 
this is closed by a rubber strip, wrapped round the wing 
and pulled tight by screws at the trailing edge. The 
wing tips are built-up units, metal-covered, and each 
bolted to the outer ends of the wing spars by four bolts. 
Trailing edge flaps, of the plain split type, are fitted to 
both centre and outer wings. They do not extend right 
across the centre section, the radiator cowling 
interrupts them, but they come practically into contact 
with the cowling. On the outer sections they cover 
about one-third of the span, the remaining two-thirds 
being occupied by the Frise ailerons. The width of 


as 


The | 
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| the wing flaps and ailerons is about 15 per cent. of the 
chord. 

The tail plane and fin are unbraced metal-covered 
structures, built on tapered longerons, and with flush 
| riveted covering. The framing of the tail plane is 
illustrated in Fig. 7, opposite. The ailerons, elevaton 
and rudders are metal-framed and covered with fabric 
|The nose in front of the hinge of the ailerons is 
a distorted D section of light alloy, forming, in 
| effect, the aileron spar. This helps to balance the 
mass of the aileron, and so reduces the necessary 
balancing weights. There is good reason to believe 
that certain cases of erratic behaviour of Frise-typ 
ailerons have been the result of distortion of the nos 
shape under flying loads; but it has been observed 
that Defiant ailerons, which are not liable to such 
distortion, have been singularly consistent in their 
behaviour. The elevators and rudders are provided 
with trimming tabs, adjustable from the cockpit 
those of the rudder having also some automatic serve 
action. The two elevators are identical ; that is, they 
are not “handed.” To secure this, the elevator and 
tab control connections are on the top of one elevator 
and on the bottom of the other. 

The undercarriage comprises two Lockheed “ Air 
draulic * shock-absorber legs, hinged to the diagonal 
beams on the wing centre action. Each leg is retracted 
or extended by a “ break-back” strut, extending 
diagonally inwards towards the fuselage and rearwards 
towards the rear spar. When retracted, the under 
carriage lies within the contour of the centre section 
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with the tyres of the wheels nearly meeting on the 
centre line. The opening into which the undercarriage 
retracts is closed, in flying condition, by flaps on the 
undercarriage legs, covering the opening up to the 
wheel centre, in conjunction with two semi-circular 
flaps hinged to the central rib of the centre section. 
The flaps project vertically downwards while the under- 
carriage is extended, and are closed automatically 
by a hydraulic jack. Retraction is effected by a 
hydraulic jack, the ram of which is attached to one 
angle of a triangular lever, pivoted at a second angle 
to the “ break-back * strut and also linked to it at 
the third angle. 

The engine oil cooler is contained in a duct cowling 
which is integral with the bottom cowling panel. This 
panel extends abaft the fireproof bulkhead to form 
the lower fairing of the front fuselage section up to 
the wing centre section. The air intake to the car- 
burettor is within the oil-cooler duct. Removable side 
and top panels, extending back to the fireproof bulk- 
head, complete the cowling of the engine. The rear 
of the forward section of the fuselage has a lower 
fairing into which is built the radiator duct, which | 


lies below the centre section. The radiator is of the | 


TatL-PLANE FRAME. 


normal ducted type, with a -hinged flap for control 
of the cooling flow. The upper fairing of the fuselage, 
surmounting the flat decking, is mainly of spruce and 
three-ply wood. The frame of the pilot’s windscreen 
is a light alloy casting, and is in two main portions, 
corresponding to the two sections of the fuselage. 
The front section of this fairing continues the cross- 
section of the windscreen back to the gun-turret cupola, 
but the rear portion of this windscreen “ tail-piece ” is 
designed to collapse downwards to permit the passage 
of the guns. 

The central portion of the rear upper fairing may 
be similarly collapsed to allow the guns to pass. These 
two collapsible fairings are operated by pneumatic 
jacks, the control valves for which are actuated autv- 
matically by cams on the turret so that the fairings 
collapse only when the guns are traversed past them. 
The Boulton Paul turret is a removable self-contained 
unit, and has proved to be very economical in its 
demand for operating power, due mainly to the high 
efficiency of the hydraulic variable gear incorporated 
in the control system. The hydraulic system for 





the landing flaps. This is normally supplied from an 
engine-driven pump. The undercarriage and flaps may 
be operated by an emergency hand pump if the engine- 
driven pump should fail. There is also a pneumatic 
system, supplied by an engine-driven compressor, to 
operate the collapsible turret fairings and the wheel 
brakes. 

The Defiant power plant consists of a Glycol-cooled 
Rolls-Royce Merlin III engine, rated at 1,030 brake 
horse-power at 3,000 r.p.m. at 16,500 ft., driving a 
De Havilland constant-speed three-blade airscrew. 
11 ft. 6 in. in diameter, through a reduction gear of 
0-477 ratio. A rather unusual feature is the separation 
of ¢he oil and the Glycol coolers. Both are of the 
normal ducted radiator type, but the oil cooler is 
forward under the engine and is in the same duct as 
the carburettor air intakes, while the radiator is 
farther aft. Warm air from the oil cooler passes to 
the pilot’s cockpit through a controllable flap, and 
warm air from the main radiator can be admitted 
similarly to the gun turret compartment; thus both 
members of the crew may be kept reasonably warm 
under practically all operating conditions. Fuel is 
supplied from two tanks, carried in the outboard 
extremities of the centre section of the wings, by an 
engine-driven pump. A three-way cock allows either 
tank to be isolated. Non-return valves in the pipe 
lines prevent the flow of petrol from one tank to the 
other, and clack valves, operated by floats in the 
| tanks, prevent air from entering the fuel lines in any 
position of the machine, or in the event of one tank 
becoming emptied before the other. 

The pilot’s seat is farther forward than in most 
single-engine fighters, and consequently the view for 
landing and take-off is better than in the majority of 
machines of generally similar lay-out. The seat is 
adjustable for height and the control column moves 
with it. This is achieved by pivoting the contro] column 
in a ball joint supported from the seat frame. The 
fairing which joins up to the pilot’s windscreen slides 
on a fore-and-aft track over the fixed upper-deck 
fairing and the forward collapsible fairing for the 
turret ; so that the cockpit may be completely opened 
for exit and entry, and may be partly opened in 
flight, to give an unobstructed view upwards and on 
each side of the windscreen. 








SUBSTITUTE TUNGSTEN 
HIGH-SPEED STEELS. 


Ix order to conserve essential alloys, the Minister of 
Supply has issued the Control of Iron and Steel (No. 19) 
Order, 1942, its main purpose being to restrict high- 
speed steel containing tungsten to purposes for which 
its use is essential. The Order, which came into force 
on February 17, provides that high-speed steel, what- 
ever the tungsten content, can now only be acquired 
under the authority of a licence issued by the Iron and 
| Steel Control. Hitherto, a licence was necessary only 
when the tungsten content was 14 per cent. or more. 
Existing licences for high-speed steel containing 14 per 
cent. or more, of tungsten, however, will remain in 
force for steel of this type until May 1. This will allow 
manufacturers a reasonable time in which to work up 
and supply such high-tungsten high-speed steel as 
they have already melted previous to the date of the 
Contro) Order. On and after May 1, licences will 
automatically be valid only for high-speed steel con- 
taining up to 6-5 per cent. of tungsten. Steel for 
certain orders against licences granted before the date 
of the Order, however, will not be melted down now that 
the Order has been issued and in these cases steel sup- 
pliers will only be allowed to complete such orders in 
‘Substitute Steel’’ in accordance with the terms of 
the Control Order. Unless users can satisfy the Iron 
and Steel Control that the substitute steel is unusable 
| for their purpose, they will be bound to permit the 
| change to be made or allow their order to be cancelled 
| and the licence returned to the Iron and Steel Control. 
| These substitute steels contain molybdenum, chro- 
| mium and’ vanadium, as well as tungsten, and in con- 
nection with their treatment and utilisation some 
| useful notes for the guidance of makers of small tools 
| and other users of high-speed steel have been compiled 
| by agreement between the Iron and Steel Control 
| (Director for Alloy and Special Steels), the Controller 
|of Jigs, Tools and Gauges, and all manufacturers of 
| high-speed steel. These notes, which supplement the 
|explanatory memorandum accompanying Iron and 
| Steel Control Order No. 19, state that substitute steels 
consist of known and proved compositions of which 
| two typical grades are given in Table I, on page 168. 
| The substitute steels, according to their molybdenum 
content, have a greater tendency to decarburise in forg- 
ing and hardening than the standard high-tungsten 
high-speed steels, but with care this tendency should 
|not cause trouble. Users who hitherto have had no 
| experience with molybdenum steels are advised to accept 


turret operation is independent of the hydraulic|the proved experience in both America and this 
system for operating the retractable undercarriage and! country that “ Substitute 66” corresponds closely to 
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standard 18-per cent. tungsten high-speed steel. The | tool has been quenched to about 590 deg. C. and not the 
substitute steels have been made in substantial quanti-| outer surface only. Failure to observe this carefully 
ties in America and to an extent by certain Sheffield | will result in soft tools. Where straightening after 
firms ; consequently, experience with regard to them | hardening is necessary, it should be done immediately 
is not lacking. A pool of technical experts is at the | after quenching while there is considerable residual 
disposal of the Ministry of Supply to give to tool makers | heat in the tool and before it is allowed to cool to room 
advice and assistance on the heat treatment of these | temperature.- Tempering should be 
substitute steels, and these experts will be used at the | immediately after hardening, generally 
discretion of the Ministry. 
Forging.—Substitute steels can be forged in the same | lay down any hard and fast rule either on tempering 
way as high-tungsten high-speed steels, but at lower | temperature or time, both of which depend on the tool 
temperatures; forging should be done between | size and section and the hardness required. Double 
1,040 deg. C. and 1,120 deg. C. In no case should | tempering, generally, is suggested, and in any case it 
forging be continued below a temperature of 900 deg. C. | is advisable for tools subject to shock. 
Owing to susceptibility to decarburisation, the sub- General Precautions.—The same common-sense pre- 
stitute steels should be held in the furnace at the | cautions taken when using high-tungsten steels should 
maximum forging temperature for the shortest possible | be adopted with the substitute steels; for instance, 
time necessary to ensure adequate temperature uni-| tools having sharp corners or marked variations in 
formity in the steel. Substitute steels require the same | section, or tools of large area, should never be given 
care in pre-heating as high-tungsten high-speed steel, la drastic oil quench, but if oil is used, the tool should 
and large sections must be carefully pre-heated to| always be removed at red heat (590 deg. C.) and 
between 600 deg. C. and 800 deg. C. before being put | allowed to air cool. Single-point cutting tools should 
into a hot furnace. The atmosphere of all heating | be hardened at the higher end of the hardening range, 
furnaces should be only slightly oxidising. No surface | and, if slight grain-coarsening results from such treat- 
protection against decarburisation is necessary on bars | ment, it will not generally be found to create any 
of ordinary size, where the furnace atmosphere indicated particular problem in service, Tools used for inter- 
exists and is maintained, but a protective coating of | mittent cutting, or subject to chatter, should be 
borax can be used to minimise or obviate decarburisa- | hardened at about the middle of the hardening-tem- 
tion, provided it is recognised that this creates a| perature range, and this applies equally to drills, 
slippery " surface on the steel, necessitating care in | countersinks, taps, milling cutters, reamers, broaches, 
handling. This addition of borax should be kept to | form tools, ete. Maximum toughness, where necessary 
*he absolute minimum. The same care with regard | in any particular type of tool, will be best secured by 
to slow cooling after forging is necessary with the| using the lower end of the hardening range. The 
substitute steels as is the case with high-tungsten high- | substitute high-speed steels will take any special surface 
speed steels, as stress cracking will result, if care is not | treatment normally applied to high-tungsten high- 
taken. speed steels, including the cyaniding treatment. 
Annealing.—In the annealing operation, exactly the Grinding after Hardening.—Owing to the greater 
same procedure as at present used for high-tungsten | susceptibility of the substitute steels to decarburisation, 
high-speed steel is followed, the temperature being | sufficient grinding after hardening is even more vital 
than in the case of high-tungsten high-speed steels ; 
this point cannot be too strongly stressed. Where 
—— | form tools have to be made of such a design that it is 
impossible to grind them effectively after hardening, 
they should not be made from substitute steels, and 


between 


TABLE I. 





Element “ Substitute 66." * Substitute 04 


Per Cent Per Cent 
Molybdenum 5-0 to6-0 5 to9-0 
Tungsten 5-5 to6-5 5 to 4-5 
Chromium 4-0 to5-0 5 
Vanadium 1-25 to 1-50 


every case, put forward an application to the Iron and 

Steel Control for a licence to acquire high-tungsten 

high-speed steels. 

é ~( ) 0 suc » ° § =c J 
maintained between 820 deg. C. and 540 deg. C. No aren and cis off eth $e be nade ot Ge cater 
difficulties will arise on machining if the annealing | J. bstitute steel cannot be used for that type and size 
treatment has been correctly carried out. Where it of tool must in every case be stated when application 
has been the custom to relieve machining strains | is made for a special licence to obtain high-tungsten 
after machining particularly intricate high-tungsten | high-speed steel. Scrap segregation in steel users’ 
high-speed steel tools, it should continue to be done | works will be a very real problem, but it is of vital 
when =—_<s substitute stools, the ry “apr nengy ba be importance to all ‘steel manufacturers. Failure to 
used being between 700 deg. C. and 730 deg. C., the separate and identify scrap from each type of substitute 

SARS CAFO a6 regards slow — being used. steel can only lead to trouble when that scrap comes 

ans oan oe wy ow grey, oe back to the steelworks. Further information or assist- 

tungsten high-speed steel, but the fact that lel jance cam be obtained ome suppliese of high«peed 

‘ . . , "2 . & | steel, from the Director of Alloy and Special Steels, 
temperatures are lower and that care is necessary tO | Ministry of Supply, Ashorne Hill, near Leamington 
avoid decarburisation must be recognised. Salt-bath Spa, Warwickshire, or from the Controller of Jigs, Tools 

and atmosphere-controlled furnaces are excellent types and Gauges, 35, Old Queen-street, London, 8.W.1. 

of equipment for hardening the substitute steels. Coke 
fires or blacksmiths’ hearths are not suitable, but if 
they have to be used, it must be recognised that an , 

excess of air is dangerous and that probably surface BOOKS RECEIVED. 

protection of the tools treated in this way is essential. | The Railway Handbook. 1941-1942. Compiled under 
The recommended hardening temperatures for both the direction of the Editor of *‘ The Railway Gazette.” 
types of the steels are as follows :—Pre-heat between London: The Railway Publishing Company, Limited, 

820 deg. C. and 870 deg. C.; harden at between 33, Tothill-street, Westminster, S.W.1. [Price 4s. 
1,200 deg. ©. and 1,280 deg. C. Where salt-bath | Ministry of Supply. Welding Memorandum No. 6. 
hardening is adopted, the temperature used should be Memorandum on Welding for the Repair of Steel-F ramed 

slightly on the low side. It should be noted that. in Shed Buildings and for Strengthening Their Resistance 
heating the substitute steels for hardening in an open to Air Attack. London: Advisory Service on Welding, 

fire or in furnaces without atmosphere control, these Department of the Controller-General of Research and 
steels do not “ sweat” like high-tungsten high-speed Development, Ministry of Supply. Horseferry-road, 

steels. Consequently, the proper time at the high S.W.1. 

temperature is very difficult to judge and can only be | Department of Scientific and Industrial Research. Build- 

determined by experience. The heating time is ap- ing Research. Wartime Building Bulletin No. 19. 

proximately the same as that used for high-tungsten Economy of Timber in Building. London H.M. 

high-speed steel, but a prel.minary investigation on test Stationery Office. [Price 1s. net.] 

pieces, involving actual hardness tests and fracture, | Economic Control of Iron and Steel Works. By F. L. 

will minimise difficulties. Quenching for hardening MEYENBERG. London; Chapman and Hall, Limited. 

can be carried out either in oil, air or a molten bath. [Price 25s. net 

If the latter is used, the temperature of the quenching | The Engineer's Year-Book of Formule, Rules, Tables. 

bath should be maintained at about 550 deg. C. to Data and Memoranda for 1942. Originally compiled 

580 deg. C., and the tools should be removed after a by H. R. Kempe and W. HANNEFORD-SMITH 

few minutes’ immersion, depending on their size, cooled under the direction of L. St. L. PENDRED. 

to atmospheric temperature in air, and then tempered Morgan Brothers (Publishers), Limited. [Price 35s. 
immediately. Tools quenched in oil may be removed net.) 

while still red at approximately 590 deg. C. and then | Smithsonian Institution, Washington. Publication No. 

allowed to cool in air to room temperature, but the 3610. The National Standards of Measurement. By 

necessity for immediate tempering to avoid cracking L. J. Briees. Wasbington The Director, Smith- 
sonian Institution. 

The First Passenger Railway (The Oystermouth or Swansea 
and Mumbles Line). By C. E. Ler. London: The 
Railway Publishing Company, Limited, 33, Tothill- 
street, Westminster, S.W.1. Price 5s. net.| 
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is stressed. 

The practice of removing tools from the oil bath at 
red heat requires the same expert handling in substitute 
steels as with tungsten high-speed steels. Great care 
must be exercised to ensure that the whole mass of the 


carried out | 


540 deg. C. and 590 deg. C., but it is impossible to | 


| tool makers requiring steel for this purpose should, in | 


The quantity of such steels, how- | 
ever, will be very limited and, therefore, should not be | 
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FEB. 27, 1942. 


PERSONAL. 


COLONEL H. B. SANKEY has joined the board of dipey. 
tors of Messrs. Harris and Sheldon, Limited. Staffony. 
street, Birmingham, 4. He is also a director of Megs 
Guest, Keen and Nettlefolds, Limited, and of Megs, 
| John Lysaght and Company, Limited, and ch irman of 
Messrs. Joseph Sankey and Sons, Limited. 

COLONEL H. 8. Briegs, O.B.E., M.I.Mech.E., has been 
}nominated by the Board of Trade to be Government 
| representative on the Executive Committee of t British 

Standards Institution. 

Mr. HARCOURT JOHNSTONE, M.P., Secretary of th, 
| Department of Overseas Trade, has appointed Mr. \ 
| GoprreY to be his private secretary, in suc 
Mr. K. E. MACKENZIE. 

Mr. R. J. Howiry, C.B.E., M.Inst.C.E., who bax 
served for some years as deputy chairman of the Britis) 
Electric Traction Company, Limited, 88, 
London, W.C.2, has now been made chairman of thy 
company. 

MONSIEUR DMITRI BORISENKO has been appointed 
Trade Representative of the U.S.S.R. in the 
Kingdom in succession to MONSIEUR VLAS AND Viney 
KLENTSOV. 

Mr. HaRRY BARNARD has been elected the first | resj 
| dent of the recently constituted National Association of 

Non-Ferrous Scrap Metal Merchants. MR. Matcomy 
GARNHAM has been elected vice-president. 
Likut.-GENERAL A. G. L. McNaventon, C.B., CM. 
| D.S8.0., M.Sec., has been elected an honorary member of 
| the Institution of Electrical Engineers, in appreciation 

of his work on high-voltage research during his presidency 
| of the Canadian National Research Council and for his 
services in promoting the practical application of scienc 
| to industry. 

| ENGINEER ReAR-ADMIRAL F. R. G. 

|O.B.E., has been appointed Engineer-in-Chief of th: 

Fleet in succession to ENGINEER VICE-ADMIRAL Su 
Preece, K.C.B., and promoted to Engineer 
Sir George Preece is 
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United 
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TURNER, ©.B 


GEORGE 
Vice-Admiral, to date March 23. 
retiring at his own request to facilitate the promotion of 
junior officers. 

Mr. P. J. CLARKE BOVILL has been appointed gener 
manager of the chemical-works department of Mess: 
| Newton, Chambers and Company, Limited, Thornclith 
Ironworks, near Sheffield. 








SHEFFIELD, Wednesday 
Iron and Steel.—Greater efforts are being mad 

increase outputs of all types of products connected with 
the war effort, and larger quantities of raw and sem 
finished materials and high-class steels are leaving thi- 
area for manufacturing centres in various parts of th: 
There is a strong demand for basic steel and 
Re-rollers are exceptionally busy. Steel- 


country. 
acid materials. 
| capable of withstanding heavy stress and wear, and thos 
made for high-temperature applications are in heavy) 
demand for various purposes. Only a small quantity 
lof stainless steel is being used in the manufacture of 
| ordinary commercial products. The heavy-machin« 

| and engineering branches have numerous orders on hand 
and their position is much stronger than was the case a 
year ago. Steelworks’ and ironworks’ machinery and 
related equipment have been ordered by firms who ar 
intending to increase the capacity of their plant 

Business in shipbuilding plant, forgings, castings. engin 
parts, and deck furnishings is brisk, and railway furnis! 
ings are in better demand Makers of wheels, axle- 
springs, tyres, buffers, and similar products report an 
improvement in the market during the past few week- 
Engineering works are busily employed, and some « 
them are operating at high pressure on certain types of 
war products and are doing a record business in variow- 
kinds of agricultural machinery parts and implement~ 


f 


South Yorkshire Coal Trade.—-The export market 
still slack and business generally is very restricted. The 
inland position, however, is good, and larger tonnages of 
coal are moving from pits in this area. The house coal 
market is more active and there is a strong demand for 
industrial coal, including smalls and slacks. 
fuel is in better request. Foundry and furnace coke ar 
active and the call for blast-furnace coke is increasing 


Locomotive 








ROYAL AERONAUTICAL Society.—-The annual genera! 
meeting of the Royal Aeronautical Society will be held 
on Saturday, March 28, at 2.30 p.m., at the offices of 
the Society, 4, Hamilton-place, London, W.1. Th 
annual report of the council and the balance sheets of 
Aerial Science, Limited, and of Aeronautical Trust- 
Limited, for the year ended December 31, 1941, will lx 
considered and nominations for the council for the 
years 1942-44 will be received. At 3.30 p.m., a special! 
general meeting will be held, during which alteration= 
and additions to the rules connected with elections t 
Fellowship will be considered. 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 
The Welsh Coal Trade.—It was understood in South 
wales during the past week that renewed efforts were 
+) be made to get back from the Forces miners who had 
yen called up for service. Miners’ leaders in the coal- 
field have stated that the peak point of production has 
now been reached with the present number of men 
employed, and that it would be necessary to obtain more 
-olliers if the steadily growing demand for coal was to be 
.atisfied. ‘Throughout the war the industry has suffered 
yy the small number of workers at the coal face in com- 
wrison with other workers at the collieries. When Sir 
\ndrew Duncan visited Cardiff last year, as President 
of the Board of Trade, he was told by the Conciliation 
poard that the disproportion meant the loss of 3,000,000 
rons in South Wales alone. It was understood that the 
niners’ plan was to take a census of mine workers to see 
ow many men in unskilled occupations could be up- 
eraded to work as colliers, and it was proposed that 
yen should be sent back from the Forces to take the place 
of men upgraded. Operations on the steam-coal market 
ere again severely hampered during the past week. 
There was a brisk demand circulating from both home and 
foreign users but collieries were almost fully occupied in 
fulfilling priority orders, and, in several instances, ordinary 
odustrial consumers were complaining that their deliveries 
vere in arrears. As a consequence, little fresh business 
ould be entertained for delivery over some time to come 
ynd the tone was very firm. There were numerous orders 
for best large coals and a keen request was also circulat- 
ng for the sized which, however, were almost 
entirely unobtainable for delivery over some months 
ihead. The bituminous small kinds were again in keen 
equest, but the potential outputs were well sold and the 
ccasional odd parcels available were quickly taken up at 
high figures. Some of the better dry steam 
-malls were more active, but inferior sorts were slow and 
adily available for early delivery. 


sorts 


the recent 








NOTES FROM THE NORTH. 


GLasGcow, Wednesday. 

Scottish Steel Trade.— There has been little change 
juring the past week in the conditions existing in the 
~cottish steel trade, but the general demand is perhaps 
, little less pressing. Shipbuilding material and boiler 
plates are still being specified freely and boiler makers are 
expecially busy on Government contracts. The demand 
for sectional material is fair, but users have a large 
wnount of work on hand and are consuming a consider- 
ible tonnage. There has been no falling off in the 
lemand for special and alloy steels, and although pro- 
uction has been steadily increasing, the current output 
marely meets requirements. Makers of black-steel sheets 
eport an easier tendency and are well advanced with 
their quota orders, so that they are able to undertake 
ny urgent business received. Raw materials are in 
fairly good supply at present and steel scrap has been 
vailable in larger quantities. The following are the 
irrent quotations :— Boiler plates, 171. 12s. 6d. per ton ; 
ip plates, 161. 3s. per ton; sections, 151. 8s. per ton ; 


edium plates, j in. and thicker, rolled in sheet mills, 
21l. 158. per ton; black-steel sheets, No. 24 gauge, 
22. 158. per ton; and galvanised corrugated sheets, 


No. 24 gauge, 261. 28. 6d. per ton, all for home delivery. 
Malleable-Iron Trade.—A fair amount of business is 
till being done in the West of Scotland malleable-iron 
but a larger tonnage could easily be handled. 
Vrought-iron scrap is more plentiful and consumers 
been obtaining better deliveries. The re-rollers of 
teel bars are rather quieter as quotas for the first quarter 
f the year are being steadily worked off. Good stocks 


trade, 


have 


fsemies are held and, although imports are smaller, local | quently Mr. Hedgcock left the Dockyard and joined the | Graduates’ Section : Sunday, March 8, 3 p.m., 


supplies are better. Quotations are as follows: 
bars, 15/7. 128. 6d. per ton: No. 3 bars 
m; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled steel 
mrs, 171. 158. per ton, all for home delivery. 
Scottish Pig-Iron Trade.—There is little to be reported 
in connection with the pig-iron trade of Scotland and the 
makers are all fully employed. Both hematite and basic | 
ron are in strong demand and steelmakers are pressing 
deliveries. Foundry grades of iron are in better 
request, but more business could be accepted. Satis- 
factory stocks of raw materials are held. The following 
are to-day’s market quotations :—Hematite, 61. 18s. 6d. 
per ton, and basic iron, 61. 0s. 6d. per ton, both delivered 
t the steelworks ; foundry iron, No. 1, 61. 5s. 6d. per 
ton, and No. 3, 61. 3s. per ton, both on trucks at makers’ | 


—Crown 
131. 128. 6d. per 








| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


less active, continues firm. 
of iron and steel are well sold to the end of next month 


for prompt delivery. 
plentiful and semi-finished products are in ample supply 


becomes due. 


standing the continued scarcity of local brands. 


adequate parcels of 


purposes. 


the Tees-side zone. 
Basic Iron.—There is still no basic iron on the market 


own consuming departments. 
of basic pig remains at 120s. 6d. 
the better in the 


Hematite.—Change for 


ment of the make are somewhat remote. 


near future. 
are granted 


position favourably in the 
delivery licences for hematite 
essential requirements. 
No. 1 grade of iron at 
England areas. 
Blast-Furnace Coke.—The 


only 





fixed values of 


| consumers are extensively covered. 


General Situation.—The market, although somewhat 
Makers of most descriptions 


but orders for one or two commodities can be accepted 
Nearly all raw materials are still 


| 
Most finished commodities are distributed as delivery North-Eastern Branch : 


Cleveland Iron Trade.—Licences for foundry pig iron | 
are obtainable freely and consumers have no difficulty 
in securing sufficient tonnage for their needs, notwith- 
Most 
of the iron passing into use in this area is from the 
Midlands, but several other sources of supply provide 
qualities specified for particular 
The stabilised quotations for Cleveland pig 
are ruled by No. 3 description at 128s., delivered within 


though the output is being maintained at a level which 
rather more than meets the heavy calls of the makers’ 
The fixed nominal price 


hematite 
situation is slow, and prospects of any material enlarge- 
Refined iron | 
and steel scrap are used instead of hematite and the | 
steady extension of the policy promises to influence the | 
Meanwhile | 
for | 
Official quotations are ruled by 
138s. 6d., delivered to North of 


Durham 
blast-furnace coke remain firm at the equivalent of good 
medium qualities at 37s. 6d., f.o.r. at the ovens, but 
transactions are few as holders are well sold and local 


169 _ 





NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
| column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF: MECHANICAL ENGINEERS.—To-day, 
2.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. Extra General Meeting. “ Proneness to Damag« 
of Plant Through Enemy Action,” by Mr. Hal Gutteridge. 
Monday, March 2, 6 p.m., The 
Mining Institute, Neville Hall, Newcastle-upon-Tyne. 
“The Development of the Engineering of Coinage,”’ by 
Mr. R. N. Downes. Jnstitution: Friday, March 6, 5.30 
p.m., Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. Informal Meeting. Discussion on “ The Opera- 
tion of the Mechanical Engineering Section of the Central 
Register in War Time,”’ to be introduced by Mr. B. J. 
Tams. 

INSTITUTION OF PRODUCTION ENGINEERS.—North- 
Eastern Section : To-night, 6.15 p.m., County Hotel, New- 
castle-upon-Tyne. Lecture: ‘ Time Study,” by Mr. E. B. 
Gibson. Yorkshire Section: Saturday, February 28. 
2.30 p.m., The Great Northern Station Hotel, Leeds. 
Five short papers on “* Aspects of Production Control.” 
Nottingham Section : Saturday, February 28, 3 p.m., The 
Victoria Station Hotel, Nottingham. Informal Discus- 
sion on “‘ Production Control.” Preston Section: Satur- 
day, March 7, 2.30 p.m., The Royal Oak Hotel, Chorley. 
Informal Discussion on “‘ Production Control.” 

KEIGHLEY ASSOCIATION OF ENGINEERS.—To-night. 
'7 p.m., The Victoria Hotel, Keighley. ‘* The Manufac- 
ture of Castings for Piston Rings,” by Mr. H. Forrest. 

JUNIOR INSTITUTION OF ENGINEERS.—Saturday, Feb- 
ruary 28, 2.30 p.m., 39, Victoria-street, Westminster, 
S.W.1. Ordinary Meeting. ‘‘ Producer Gas,” by Mr. L. 
Clegg. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday . 
February 28, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. ‘“‘ The Practice of Fan Engineering,” 
by Mr. C. G. Huntley. 

INSTITUTION OF CIVIL ENGINEERS.— Yorkshire Associa- 


| 











Manufactured Iron and Steel.—Stocks of semi-finished | on: Saturday, February 28, 2.30 p.m., Royal Victoria 
iron and steel are still substantial, the delivery of home | Station Hotel, Sheffield. Film: “ Tacoma Narrows 
| products having been on an increased scale. Outputs | Bridge,” with short explanatory paper by Mr. W. G. 
i finished commodities are sufficient for most of the | Lees. (To be preceded by an informal lunch at 1 p.m.) 
delivery demands of authorised buyers, but producers INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 


| of special alloy steels are barely able to cope with the 
increasing pressure for larger supplies, and plate makers 
have to keep the mills running at the maximum capacity | of Sub-Stations,” by Mr. R. W. Blythe. 
needs are | Centre : 


|to deal with the demand. Shipbuilders’ 


receiving special attention, as also are those of boiler- 
the mills are still 
but forward bookings are light. 
Sections, joists, colliery arches and small bars are in 


makers. 


fairly well employed, 


The sheet trade is quieter ; 


steady demand. 


Scrap.—The scrap market is active. Light 


Foundrymen are taking quantities of heavy cast iron. 





Archibald John 
Mr. 


Mr. 
February 13. 


the death of 
occurred on 





Telegraph Works Company, Limited, after 32 


| service. 


Electrical 
most interesting 


years in the 
One of his 


spent two 
Dockyard. 
Subse- 


gear for H.M. crviser Royal Arthur in 1889. 


| Silvertown Company. While in their employ he installed 
| the complete electrical equipment on three cruisers, 
H.M.SS. Blenheim, Grafton and Theseus, which ships 


were built at the Victoria Docks by the Thames Iron ; 


Works Company. In 1892 he joined the staff of the City 
of London Electric Light Company, at which time the 
only mains in use were bitumen-covered cables drawn 
into three-way bitumen ducts, or rubber-covered cables 
drawn into wrought-iron pipes. 
installed the City of London's first lead-covered, paper 
insulated cable—in Giltspur-street, opposite St. Bartho- 
lomew’s Hospital—the operation being watched by the 
late Dr. Ferranti. Mr. Hedgcock joined the staff of 
Messrs. Henley’s Telegraph Works in 1904 and during the 
years which followed was responsible for a number of 


| outstanding contracts, including the high-voltage cable 


work for the London United Tramways ; the electrifica- 


| tion of the Central Argentine and Buenos Aires Pacific 


POWER LOADING IN CoaL MINES.—A committee has 
been set up by the Mines Department to study the use of 
mechanical appliances for power loading, more particu- 
larly on Longwall faces. Any correspondence from those 
able to contribute to the work should be addressed to 
the Secretary, Power Loading in Coal M'n*s Committee, 
Mines Department, Dean Stanley-street, London S.W.1. 





| Railway ; the installation of the 33,000-volt, three-core 


cable for the Commonwealth Edison Company in Chicago, 
in 1924; and the laying of the telephone cables from Port 
Said to Suez for the Eastern Telegraph Company. 
Hedgcock was a life member of the Institution of Elec- 
trical Engineers, having been elected an associate member 
in 1903 and a member in 1923. 


iron 
turnings and borings are plentiful, but users of heavy 
grades of material are unable to satisfy their demands. 


Tue Late Mr. A. J. HEpGcock.—We note with regret 
Hedgcock, which 
Hedgcock retired, on 
| December 31, 1935, from the position of chief engineer 
of the contract department of Messrs. W. T. Henley’s 
years’ 
Upon leaving school, he served an apprentice- 
| ship of six years in Portsmouth Dockyard and afterwards 
Department of the 
experiences 
during this period was the erection of electric launching 


In 1893 Mr. Hedgecock | 


Mr. | 


| land Students’ Section : Saturday, February 28, 2.30 p.m., 
| The Hotel Metropole, Leeds. ‘‘ The Automatic Control 
South Midland 
Monday, March 2, 6 p.m., The James Watt 
Memorial Institute, Great Charles-street, Birmingham. 
“City Distribution by Solid Low-Voltage Networks,” by 
Mr. B. Wood. Wireless Section: Wednesday, March 4. 
6 p.m., Savoy-place, Victoria Embankment, W.C.2. 
“ Public Address Systems,” by Mr. S. Hill. Meter and 
Instrument Section: Friday, March 6, 6 p.m., Savoy- 
place, Victoria Embankment, W.C.2. ‘* A D.-C. Amplifier 
and Its Application to Industrial Measurements and 
Control,”” by Mr. D. C. Gall. 

NortTu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, March 6, 6 p.m., The Mining 
Institute, Neville Hall, Newcastle-upon-Tyne. “ The 
Testing of Welds,”’ by Mr. H. N. Pemberton. 

STOKE-ON-TRENT ASSOCIATION OF ENGINEERS.—Satur- 
day, March 7, 6 p.m., at, Messrs. Robert Hyde and Son, 
Limited, Stoke-on-Trent. ‘“‘ Steam Turbines Applied to 
Industrial Plant,.”’ by Mr. J. E. Lee. 

INSTITUTE OF ESTIMATORS—PLANNING AND TIME 
| Stupy ENGINEERS.—Sunday, March 8, 2.30 p.m., The 
| Waldorf Hotel, Aldwych, W.C.2. ‘* Standard Costs,”’ by 
| Mr. H. J. Furness. 





ENGINEERS.— London 
12, Hobart- 
Lessons 


INSTITUTION OF AUTOMOBILE 


place, Westminster, S.W.1. Informal Lecture: “ 
| from Continental Cars,” by Mr. L. Pomeroy. 








| - ‘ 
JUNIOR INSTITUTION OF ENGINEERS.—Professor A. V. 


Hill, M.C., M.P., F.R.S., has accepted the invitation of 
| the Council of the Junior Institution of Engineers to 
| deliver the Ninth Quadrennial Gustave Canet Memorial 
| Lecture, which he has entitled “* Scientific Research and 
| Development in the Empire.” The lecture will be 
delivered at a meeting to be held at the Royal Institution. 
21, Albemarle-street, Piccadilly. London, W.1, on 
| Friday, May 22, at 7.30 p.m. 


Crop Dryinc.—The London and Counties Coke 
| Association has developed a coke-fired step-grate pro- 
ducer which has proved effective in connection with 
small-sized crop-drying plant. The importance of crop- 
drying is evident from an estimate made that the full 
exploitation of pasture land in Great Britain with inten- 
| sive fertilisation would make it possible to produce up 
to 10,000,000 tons of dried grass a year with a corre- 
sponding reduction of the national dependence on 
imported feeding stuffs. This application would require, 
however, 5,000,000 tons of coke per annum. 
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SKILLED MEN IN THE 
FORCES. 


In last week's issue, we reported briefly, on 
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| As in the case of the interim report, the scope of 
the second report is confined to men of engineering 
|and allied occupations, but excludes wireless and 
|radio mechanics. The interim report contained an 
linvitation to associations of employers and of 
| employees to bring to the notice of the Committee 

cases of the alleged misuse of skilled men. In 
| response to this invitation, two important engin- 
|eering firms, three railway companies, and three 

trade unions—the Amalgamated Engineering Union, 
| the Electrical Trades Union, and the National Union 

of Sheet Metal Workers—submitted lists of names, 
|and a few instances were also received from other 
| sources. Rather more than 200 men were selected 
| to be interviewed by the members of the Committee, 
| who were assisted by representatives of the firms or 
| unions concerned and of the Services. From these 
| interviews, records were compiled of the civilian 

and Service careers of 169 men, who were classified 
| under six heads, numbered I to VI, with reference 
|to the degree to which their skill was or was not 
| being utilised ; category I consisted of men whose 
| skill was being well used, and, at the other end of 


»| the scale, category VI contained “ men of skill for 


which there is strong unsatisfied demand but which 
is not being used in their Service position.” Nearly 
| half of the men interviewed (81 out of 169) were 
| placed in the last-named classification. 
The appendix to the report, containing the sum- 
maries of the men’s careers, makes interesting read- 
| ing, and fully justifies the Committee’s observation 
| that it is “ an essential part of the report and should 
| be read by all who seek to form a judgment ” upon 
the conclusions reached. Three cautionary qualifi- 
cations are given, however, which require to be 
| borne in mind: namely, that the interviews record 
| statements made by the men, and not checked by 
reference to their units ; that the procedure involved 
a closer scrutiny of the practical working of the 
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on application. The pages are 12 in. deep and 9 in.| conclusions which it embodied; as the report | mittee represented “not a fair sample of the 
wide, divisible into four columns, of 2} in. in width. appeared when the greater part of the issue was Services, but a selection heavily biased in the direc- 
— vot ore ope wi!l ae with all practic- | |) eady prepared for press, no more detailed | tion of bringing to light misfits and misuse.” It was 
ea a qummet bo queseateed. examination of its contents and their implications —< out, also, y a re and a a 
lw . tticable. The question of the proper | Union lists contained a higher proportion of ski 
TIME FOR RECEIPT OF ADVERTISEMENTS, | “®® then practica vas proper | ‘ski 
= employment in the Services of men possessing | t semi-skilled and unskilled men than would be 


Classified advertisements intended for insertion special skill in civilian trades is one of great | found in the engineering industry or among the total 





in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations | 


importance, however, and some further considera-|0f the men taken from that industry into the 
tion of the findings of the Committee, and of the | Forces. This fact materially increased the propor- 


7 Pang Ahn coy apne et — evidence on which they are based, is likely to be of 
tion. Passed proofs must be in oar hands by imterest both to industrial firms who are affected 
Saturday morning, otherwise they will be | by the progressive calling-up of their skilled per- 
taken as correct. The Proprietors will not hold | sonnel, and to individuals who may feel that the 
themselves responsible for blocks left in their difficulties and repressions of which others have 


possession for more than two years. 


All accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


TEMPORARY ADDRESS, 


For the duration of hostilities, the Editorial 
and Publishing business of this Journal is being 
conducted from 18 and 20, Compton Road, 
Hayes, Middlesex. The Telephone Number 
of the Editorial Department is Hayes 1730, and 
that of the Publishing Department, Hayes 1723. 
The Bedford Street Offices are open on Fridays 
only, between 10 a.m. and 5 p.m., for the 
distribution of the current issue and for retail 
sales. 





INDEX TO VOL. 152. 


The Index to Vol. 152 of ENGINEERING 
(July-December, 1941) 1s now ready and will 
be sent to any reader, w.thout charge and 
Postage paid, on appl cation be ng made to the 
Publisher. In order to reduce the consurp- 


tion of paper, no copies of the Index 7 demands for the withdrawal from industry of a high | 


being d‘stributed, except in response to such 
applications. 


complained may persist, to their own disadvantage, 
when the time comes for them to enter some branch 
of the Services. 

The Committee’s appointment dates from June 9, 


1941, when they were directed to “examine, in | 


consultation with the three Service departments, 
the use now made in the Royal Navy, the Army 


|and the Royal Air Force of skilled men and to| 


| advise in the light of the operational and main- 
tenance commitments of the three Services *’ whether 
the skilled man-power already at the disposal of 
| the Services was being used with “due economy 
jand effect”; whether the Service arrangements 
|for training skilled men were the best suited to 


| meeting requirements; and whether the demands | 
| for skilled men as recruits to Service trades, during | 
the period ending on March 31, 1942, should be | 


| modified. The Committee consisted of Sir William 
| Beveridge (chairman) and Messrs. G. E. Bailey, 
J. C. Little and R. G. Simpson, and has been 
commonly referred to in Parliament and elsewhere 
as the Beveridge Committee. An interim report 
| was submitted at the end of July, 1941, but this 
| was of a very preliminary character, the principal 


recommendation being that, in view of urgent | 
military needs, a certain percentage of the require- | 


ments already claimed by the Services should be 
| admitted on account. Shortly after the presenta- 
tion of this interim report, the War Office submitted 
revised requirements, on a larger scale and including 


| proportion of fully-skilled men. The second report 
'deals with these revised requirements. 





| tion of men placed in Class V and Class VI; as, in 
| general, the Services find it harder to make full use 
| of highly-skilled men than of those with less skill. 
| The headquarters interviews were supplemented by 
| 187 interviews at various stations of the Corps to 
|which the men were attached, and of these, 71 
| resulted in a Category VI classification. Generally, 
| they confirmed the conclusions reached on the basis 
| of the headquarters interviews. 

These conclusions may be briefly summarised as 
follows. The Navy shows to the best advantage, 
for various reasons; indeed, the Committee com- 
ment in one place that “if the Navy were the only 
Fighting Service, our work would be little needed.” 
It is considered, however, that whatever number of 
additional engineers is ultimately accepted as neces- 
|sary to meet naval needs, approximately 10 per 
‘cent. should be found in the Navy itself. The 
| remaining 90 per cent., obviously, must come from 
industry, but they can be supplied with the assur- 
ance that they will be employed on work requiring 
their skill. The inquiry did not extend to the 
| Fleet Air Arm, which may be the subject of a further 
report. Regarding the Army, the Committee state 
‘that “our investigation has shown a continuing 
failure to use men of engineering skill according to 
| their skill, which has surprised us by its extent.” 
Apart from the special case of armament artificers, 
|who are likely to be always in short supply, it is 
considered that “‘ there is a clear possibility that the 
unused reservoir of engineering skill in the Army 
|is large enough and varied enough to meet all the 
| requirements submitted.” On the figures of the 
| interviews, the possibility is “‘ up-graded’’ to the 
status of a presumption ; and the conclusion is that, 
until this presumption is tested and disproved, 
|‘ there is no case for withdrawing men from 
industry to meet those requirements.” 
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The inquiry was incomplete so far as the Royal | 
Air Force was concerned, but was carried far | 
enough to show that there were cases of highly- 
trained 
effective because the men had 
and trained for service in air crews. 
the natural outcome of the principle that men 


engineers whose skill was virtually in- | 
been accepted | 
This was | upon the installation side of electrical engineering as | 


ENGINEERING. 


ELECTRICAL 
INSTALLATIONS. 


THERE has been, and still is, a tendency to look 


relatively unimportant compared with the more 


in the Service or in industry, who might volunteer | spectacular activities concerned with generation and 


for flying duties, should be accepted for such service, | transmission. 


however high their technical skill in other directions. 


Its practitioners are described, with 


depreciatory intent, as wiremen. Some 


| 


of the! 


The Committee did not hold that the decision to| wiring work which may be seen in both houses and | 
give flying duties this priority was wrong ; whether | factories would certainly be no credit to any branch 
it was right or wrong depended upon comparison | of engineering, but few, or many, bad examples do | 


of urgencies—that is, on whether the potential | 


pilots and observers were likely to be as short in 
supply as men who had acquired full engineering 
skill by apprenticeship and technical education. 
In general, the Committee found that the Royal 
Air Force stood in an intermediate position between 
the Navy and the Army, in the extent to which it | 
had succeeded in employing the pre-existent skill 


of the men that it had withdrawn from industry. | 


A paragraph of particular interest is that con- 
taining the suggestion that the Army might estab- | 
lish a Corps of Mechanical Engineers. Comments | 
that we have heard upon this proposal indicate 
that the scope of the Committee’s reference has, 
perhaps, been misunderstood. The Committee de- 
liberately refrain from discussing the subject in| 
detail, but merely point out that the inquiry, so 
far as it has gone, yields new arguments in support 
of the suggestion. The report continues: “ The 
success of the Navy in making good use of mech- | 
anical engineers is not due solely to the fact that | 
the naval problems are simpler than those of the| 
Army. It is due also to the fact that the Navy | 
has had forgso long an engineering branch of high | 
authority and has had other technical branches 
specialised on torpedoes and electricity or ordnance. 
The Navy is machine-minded. The Army cannot | 
afford to be less so. The Navy sets engineers to| 
catch, test, train and use engineers. Until the 
Army gives to mechanical and electrical engineers, 
as distinct from civil engineers, their appropriate | 
place and influence in the Army system, such 
engineers are not likely to be caught, tested and | 
trained so well as in the Navy; there is danger 
that they will be misused by men whose main 
interests and duties lie in other fields.” 

The reaction of the War Office to this proposal is 
condensed into a short paragraph of the memo- | 
randum of comments by that Department, which | 
is appended to the report. It is stated that the| 
problem, whether to concentrate all mechanical | 
maintenance work in one corps, has been examined | 
more than once in peace time, and is one of increas- 
ng urgency in the light of modern war conditions | 
and the growing mechanisation of practically all | 
branches of that Service; but it is questioned 
whether the major changes involved in such a policy 
would be justifiable in the middle of a war. Mean- 
while, the question has been remitted to a com- |} 
mittee of three senior members of the War Office 
staff, who are “ of high standing and long experi- 
ence in the world.” The War Office | 
memorandum, it may be mentioned, is a reasonable 
and helpful commentary on the report, and deserves 
equally careful perusal. We have failed to note in 
it, however, or in the report of the Committee, any 
comment on a point of detail which may contain 
the germ of an explanation of many seeming “ mis- 
fits.” Table I of the report, showing the distribu- 
tion by classes of the 169 men interviewed at the 
Committee’s headquarters, records that 28 of the 
34 men who were serving in the Royal Engineers 
were grouped in classification VI. This is a high 
proportion, both for that branch and of the total 
of 75 men (out of 139) so graded in the Army as a 
whole. It appears possible that it may arise in 
part from the popular misconception that the 
majority of the Army’s engineering work of what- 
ever kind, is done by the Royal Engineers ; whereas, 
in fact, the work of the Royal Engineers is almost 
wholly of a civil-engineering character, the mech- | 
anical and much of the electrical work being the 
preserve of the Royal Army Ordnance Corps. This 
distinction might be brought out more strongly 
by those who have the duty of interviewing recruits 
and of guiding their selection of units. 


business 


| inside 


not alter the basic importance of the installation 
side of the industry. So far from being a minor 


| 


link in the chain of activities extending from the | 
boiler furnace to the electric cooker, or machine- | 
tool motor, installation is, in a sense, the most 

! 


The sole purpose of the power 


important of all. 
systems, on which 


stations and transmission 


thousands of technical papers have been written, | 


is to supply electric current to the consumer, and 


|the means by which that end is achieved is the 


purpose for which all the rest of the work is done. 
No matter with what efficiency electricity may be 
generated or transmitted, the result is valueless if 
it cannot be utilised. 

This tribute to installation engineering is not 
intended to suggest that its technical problems are 


| comparable in complexity with those associated with 


power-station, or transmission-line, design and 
operation. It is, however, intended to suggest that 
to relegate installation engineering to a position 


|of relative unimportance is neither fair nor profit- 


able. There is no difficulty in understanding why a 
study of the 88 volumes constituting The Journal 
of the Institution of Electrical Engineers would reveal 
that by far the greater part of the Institution’s 
activities have been concerned with generation, 
distribution and measurement and with electrical 
communication. These are the subjects which 
have presented the scientific problems, on the 


| solution or partial solution of which electrical engin- 


eering is based. Installation, however, has its own 
problems which, although they have not been ignored, 
have been relatively neglected in the Institution's 
proceedings, and it is a matter for satisfaction that, 
by the formation of the Installations Section, its 
interests are now to be fostered. 
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is of equal consequence. This is an aspect to which, 
in the field of lighting, much attention has been 
paid, but this has not yet eliminated numberless 
examples of artificial lighting badly and wastefully 
utilised. The formation of the Installations Section 
may not only result in further basic progress, but 
in better application of what is already known. 
The period of reconstruction which will follow the 
war will afford unusually numerous opportunities 
for the employment of both improved apparatus and 
better methods of using it. This aspect of the 
work of the Installations Section was given con. 
siderable attention in the address of the chairman, 
Mr. H. T. Young, which was delivered on Feb. 
ruary 12. As Mr. Young’s professional interests lir 
directly in the field of the new section, he was able 
to give an authoritative summary of the work 
which lies before it, and the section is to be con- 
gratulated on being able to appoint a distinguished 
past-president of the Institution as its first chairman. 

Mr. Young, naturally, paid considerable attention 
to the question of wiring regulations. He pointed 
out that the first edition of the Institution’s rules 
appeared as long ago as 1882, and the latest, the 
eleventh, under the title Regulations for the Electrical 
Equipment of Buildings, in June, 1939. In spite of 
the large amount of work which has been done by 
the Institution in connection with this subject, and 
the status which it holds, its rules still do not 
occupy the authoritative position which is desirable. 
They exist in parallel with, and to some extent 
cover the same field as, regulations issued by the 
Electricity Commissioners, the Home Office and 
various local authorities. It is to be hoped that 
the activities of the Ministry of Works and Buildings 
may afford the opportunity which Mr. Young 
desires for a correlation of all operative wiring 
regulations. Although the Institution rules ar 
widely followed and their importance is generally 


| recognised, they still have not got the legal status, 


When we recorded the formation of this Section | 


in our issue of July 18, 1941, we pointed out that 
its terms of reference included the “study, de- 
sign, manufacture, construction, irfstallation, main- 
tenance, operation and employment of equipment 
and apparatus used in electrical installations 
and outside buildings.” Matters falling 
within the ambit of the Wireless, Meter and Instru- 
ment, and Transmission Sections are excluded from 
its sphere, but it is left with the problems of lighting, 
heating, ventilation and general industrial applica- 
tions other than those relating to heavy engineering. 
This incomplete statement of the work which is to 
fall to the section indicates its importance in the 
industrial sphere. The fact that efficiency is more, 
not less, important in the small apparatus by 


| which electricity is applied than in the large units 


by which it is generated is usually overlooked, 
although the same relative importance of the small 
and the large has been pointed out by Mr. Ricardo 
in connection with internal-combustion engines. 
Much attention, and rightly, is paid to the improve- 
ment of the second decimal place in the overall 
efficiency of a turbo-generator, but few people 
attach the same importance to the efficiency of 
a 60-watt incandescent lamp. From the point 
of view of the individual user the efficiency of the 
lamp may be less important than that of the 
turbo set, but from the point of view of the country 
as a whole the reverse is true. Turbo-generators 
exist in hundreds, incandescent and other lamps 
in millions, and any improvement which may be 
made in the efficiency of the latter will save more 
coal than any corresponding improvement at the 
power station end. This same consideration holds 
with every type of small appliance by which 
electricity is utilised. 

It is not only the efficiency of the instrument of 
application, be it a 60-watt lamp or a 10-h.p. motor, 
which is of importance ; the efficiency of utilisation 


say, of those of the Home Office. Mr. Young 
suggested that “the time would seem to be nea: 
for a further step which would enable the Regula 
tions to be made legally effective.” This 
is a matter of far-reaching importance which may 
be expected to form one of the innumerable problems 
which will have to be faced after the war has bee: 
brought to a successful conclusion. 

Although sarcastic references to electric wiring 
are not uncommon, it would appear that the 
general standard of installation work is reasonably 
high ; this is made evident by the accident record 
Although engineers in general do not hold exag 
gerated ideas regarding the inherent dangers of the 
average electrical installation, the daily Press is 
still inclined to give undue prominence to an) 
accident which may be traced to electrical causes 
Some figures quoted by Mr. Young may tend to 
correct this tendency. The Statistical Review of 
the Registrar-General for 1938, returned the total 
number of accidental deaths as 16,154. Of these, 
excluding lightning stroke, 93 were due to electri al 
causes. As undue weight is sometimes laid on 
accidents in the home, Mr. Young's table, compiled 
from the same Statistical Review, for 1934, is of 
interest. This shows that in that year, while 92 
persons were killed by falling out of bed, only 
71 deaths were due to electrical accidents. Although 
it does not directly concern the present subject, 
Mr. Young’s quotation from one of the publications 
of the Royal Society for the Prevention of Accidents 
is of much interest. This is to the effect “ that 
more people are killed or injured in the home and 
everyday life than are killed by traffic or in 
factories.” A closely comparable situation in the 
United States has been revealed by hospital returns, 
which show that while 35 per cent. of the fatal acci- 
dents occur on the roads, 34 per cent. occur in and 
about homes. Although figures of this kind suggest 
that it is to the improvement of other services than 
electrical that an important decrease in domestit 
accidents must be looked for, that is no reason why 
the safety of electrical appliances or their utilisation 
should not be further improved. A result of this 
kind will probably form one item in the work to 
which the Installations Section may be expected to 
give attention, in the extensive field with which it is 
concerned, a field which will increase both in extent 
and intent in the post-war world. 
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NOTES. 


British AIRCRAFT PRODUCTION. 

ADDRESSING a Press conference in London last 
week, Lieut.-Colonel J. T. C. Moore-Brabazon, then 
Minister of Aircraft Production (in which position 
he has now been succeeded by Colonel J. J. Llewellin, 
M.P.), gave some indication of the changes that 
were being gradually effected in the output of 
bombers. Construction of the Hampden and Whit- 
ley types was being reduced and would eventually 
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tracings of possible historical value, we shall be 
pleased to put them in touch with expert advisers 
who will be able to tell them if it is desirable, in the 
national interest, that particular items should be 
preserved. 

HicH-SPEED STEELS. 

On page 167 of the present issue will be found 
some particulars of the Control of Iron and Steel 
| (No. 19) Order, 1942, recently issued by the Minister 
of Supply. The main object of the Order is to 
| prohibit the manufacture of high-speed steel con- 





cease, the productive capacity thus released being taining more than 6-5 per cent. of tungsten—except 
devoted to increasing the output of long-range for certain purposes—in order to conserve the supply 
four-engined machines. The Wellington would | Of essential alloys. As an alternative to the stan- 
remain in production, however; it had proved |4ard high-tungsten high-speed steels, * Substitute 
to be a most serviceable machine, especially for Steels’ are offered, which contain from 5-0 per 
medium-range work, and would still be used in con- | cent. to 9-0 per cent. of molybdenum, from 3-5 per 
siderable numbers. The Minister recalled that | cent. to 5-0 per cent. of chromium, and from 1-25 per 
questions had been asked in the House of Commons cent. to 1-50 per cent. of vanadium, in addition to 
last year, before the United States came into the | the tungsten, which ranges from the maximum 
war, regarding the delays caused by the various | 6°5 per cent. allowed, down to 3-5 per cent. Molyb- 
modifications required by the Royal Air Force to |denum-bearing tool steels are, of course, not new, 





\merican machines. Experience had shown the having been introduced in France and the United 
\merican manufacturers the wisdom of these altera- | States some 40 years ago, and, as stated in explana- 
tions, and they were now being incorporated in the tory notes issued jointly by the Iron and Steel 
designs; the output of American machines, in | Control, the Controller of Jigs, Tools and Gauges, 
operationally complete form, would thus be appre- | and the high-speed steel industry, the performance 
ciably accelerated, apart from the speeding-up that | of tungsten-molybdenum tool steel corresponds 
would result from the full mobilisation of the vast | Closely with that of standard 18-per cent. tungsten 
motor-car industry of the United States. Machines | bigh-speed steels. Some emphasis is laid, in the 
were coming from Canada also, at a rate which was | explanatory notes, on the tendency of the substitute 
most gratifying, and their quality was fully com- | steels to decarburise during the forging and hard- 
narable with that of the machines constructed in| ening operations, and detailed instructions are 
this country. Supplies of aircraft to Russia con- | given for preventing this. In this connection results 
tinued on a considerable scale ; under the agreement | obtained by Mr. T. D. Parker, of the Clymax 
made at Moscow, they were not to fall below the Molybdenum Company, New York, and included 
figure then promised, though that figure might be | in a contribution dealing with additions of molyb- 
exceeded. Developments in aircraft engines were | denum to irons and steels, presented some two years 
progressing satisfactorily. The Rolls-Royce Merlin | #g° before the American Society of Mechanical 
engine was still the best liquid-cooled engine manu- | Engineers, are of interest.* Mr. Parker stated that 
factured anywhere in the world, but the types at |the addition of 2-5 per cent. of copper to molyb- 
resent in operational use did not represent the last | denum-tungsten steels practically eliminated any 
word ; new models were in hand which would cer- tendency for these materials to decarburise. 
tainly provide the enemy with some surprises. The 
production of fighters had been speeded up by | 
ee gor so reducing | The Edinburgh and Glasgow Railway, subse- 
= a tatnet inte cle. soe per machine ;| quently absorbed into the North British Railway 
~ gts ne aia — type, the total of man-hours had | and now a part of the London and North Eastern 
i. edit eaduniee o oe w eee were | system, completed 100 years of passenger-traffic 
n the forefront of their class ay ane ae Pen epuntion on 5 enon 21. Originally, the line 
Conall Chenin ctenen eet a d ~ easy | extended from Glasgow (Queen-street station) to 
eteng tnd Hittites’ euabl = = a the /the Haymarket at Edinburgh, a distance of 46 
the Minister tated that the ome“ : oa — miles ; the continuation to the Ww averley station 
sitet, efi Cle tellines « - cially wor wreenc was opened | on May 17, 1847. The first train 
he suodestied of steenni he ria 3 to eee |service consisted of four trains each way daily, 
seneed teewend pea coal tie nie Ns bong eing | all carrying first-class and second-class passengers 
pointed out that the pom wth of fins : 3 put he | and = of them, third-cless also. The eppeeen 
untied rp ; 6 vlinn a“ aeEne Se the of the Forth and Clyde Canal Company obliged the 
struction of new types must always involve a/ railway company to tunnel beneath the canal at 


THe EpINBURGH AND Giascow RalLway. 


1865 by the North British Railway Company, who 
then transferred their works from Edinburgh to 
Cowlairs and, incidentally, adopted the armorial 
bearings of the older line ; eventually, as stated, the 
North British Railway became a leading component 
of the London and North Eastern Railway, at the 
amalgamation of January 1, 1923. One of the 
last remaining relics of the Edinburgh and Glasgow 
Railway was the old signal box at Cowlairs. It was 
the oldest in Scotland and, after use for some years 
as a store, was demolished in August, 1911. 


CopEs OF PRACTICE. 


A disclosure of considerable importance to pro- 
fessional engineers of all kinds was made by Mr. 
Hugh Beaver, M.Inst.C.E., Director-General of the 
Ministry of Works and Buildings, in his speech at 
the annual luncheon of the Association of Super- 
vising Electrical Engineers, held in London on 
Saturday, February 14. It concerned the steps 
which the Ministry is taking to co-ordinate the codes 
of constructional practice which have been estab- 
lished by certain of the technical institutions, 
together with the relevant recommendations that 
have been published from time to time through the 
medium of the British Standards Institution. 
Hitherto, as Mr. Beaver observed, there has been 
no one body charged with the duty or possessing 
the right to formulate codes of practice. Such codes 
are often closely connected with material specifica- 
| tions, and necessarily so; hence it has come about 
| that the British Standards Institution has prepared 
|several of them. A. code of practice, however, must 
| generally have a close connection with design, and 
thus is more particularly the concern of the appro- 
| priate technical institution; for example, in elec- 
trical matters, the Institution of Electrical Engineers 
|have thus dealt with most aspects of electrical 
| installations, and the other technical institutions 
have claimed a corresponding jurisdiction in their 
respective spheres. There are, therefore, numerous 
bodies which have prepared codes, more or less 
complete, dealing with the different branches of 
engineering and building construction and largely 
independent of each other. It was felt that this 

ition was not wholly satisfactory, and the 
Ministry of Works and Buildings therefore invited 
the more prominent of the institutions concerned 
to consider the possibility of collaborating in the 
establishment of a Codes of Practice Committee to 
co-ordinate all such activities with a view to securing 
a single channel for the production of all codes. 
Agreement has now been reached on this preliminary 
point, and the Ministry is about to call the first 
meeting of the committee, to consider procedure and 
machinery. The present supporting bodies, Mr. 
Beaver stated, are the Institutions of Civil, Mechani- 
cal, Electrical, Structural, and Municipal and 
County Engineers, and the Royal Institute of British 








pear arab of idle time for the relatively un-|Cowlairs and to use rope haulage on the steep | Architects, together with the Incorporated Associa- 
skilled labour now being employed in large numbers, | gradients of the last 1} miles at the Glasgow end.|tion of Architects and Surveyors, the Building 


which could not be rapidly switched on to unfamiliar | The stationarv winding engine on the Cowlairs 
ware without further training in the new processes | incline continued in use until April 1, 1909, to assist 
hus rendered necessary. | the train engines; but it was then costing 5,000J. 
a year to operate the haulage system, which was 
Snail Wp whl fat nai iets Si 0 | accordingly abandoned _in favour of banking 
per first became acute, we| engines. The endless wire ropes, which had re- 


SALVAGE OF PRINTS AND TRACINGS. 


Industries National Council and the British Stan- 
dards Institution. The Government departments 
represented on the committee are the Ministry of 
Health, the Research and Experiments Department 
of the Ministry of Home Security, the Building 
Research Station of the Department of Scientific 





lave pointed out on a number of occasions the | placed the original hemp ropes, were between 


and Industrial Research, and the Ministry of Works 


go = - valanhie salvage that might accrue from | 4,560 yards and 4,750 yards long, weighed more than | and Buildings. The function of the main com- 
ccunteiediteneen Poon area tao works of the | 20 tons each, and required renewal at intervals of | mittee will be to decide whether a new code is 
5 Atm — ations o 7 shop prints; the | about 15 months. Apparently, however, the loco- needed or whether an existing code requires modi- 
but there is ‘tine tea not be entirely obsolete, motives in use were capable of negotiating the | fication. They will then invite one or another of the 
.s well as the pera ; * ae to retain the prints incline even at the inauguration of the line. The | constituent bodies, or, possibly, some other body, to 
thors be heather : es wtos hep they were made. | official opening was accomplished by three trains | convene a special sub-committee of the Codes of 
Board of the terse > - epee Recovery | of ten coaches each, which were hauled separately | Practice Committee, and the requisite action will 
the fact that old lir "y be ae J draws attention to| up the Cowlairs bank, coupled together, and drawn | be taken to prepare or amend the code with the 
ire now mt on pres as well as the prints, by three locomotives to Edinburgh. A similar | aid of representatives of the interests affected . 
thorough search sho id bg — and urges that a/| train, consisting of 27 coaches, made the journey The British Standards Institution will be closely 
ann tyre = —— re = ertaken in all drawing in the opposite direction, followed by another Sogn | associated with the work at all stages, and will be 
Sunchennieans be — or sale age all unwanted afterwards, but one of the return trains to Edinburgh particularly responsible for general liaison, for the 
for waste a +f @s - ~ as ings may be mistaken | being delayed by a breakage of the cable, which was editing of the draft codes, and for the final prepara- 
neal a od me “4 me together, it is | found to have been cut, locomotives successfully tion for printing. The draft codes, when approved 
pulping mills tress soe ‘aan te separate ; most | hauled the train to the top of the incline. In the | by the main committee, will be published as drafts 
them ahem mined ne 1 —— in dealing with | same year (1842), the Edinburgh and Glasgow line for general information and comment, before being 
tet canal austin “ ra, Lipari srs reason | was the scene of experiments with Davidson s | finally adopted. Mr. Beaver emphasised that the 
‘ommands a hi doe = a that such linen waste | electric-battery coach, but the speed attained was | main committee will not make codes ; they will 
paper. We came hie an ordinary office waste | only 4 miles an hour. The line was acquired in | confine themselves to the indication and direction 
in doubt whethe once again that, if firms are lof broad policy, and to co-ordination. The codes 

ut whether to dispose of old drawings and | will be made by the most appropriate body in each 











* See ENGINEERING, vol. 152, page 60 (1941). 
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ease, and all concerned, especially industry, will | 
have full opportunities to express their views and so 
to influence the results. It is not proposed that 
the codes should be obligatory, any more than the | 
standards laid down by the British Standards | 
Institution are obligatory at present; what 
intended—for°the present, at all events—is 
more than the establishment of codes of good | 
practice, which, it is hoped, will be increasingly | 
adopted. The object of the proposals is to secure 
a degree of co-ordination which has not existed | 
hitherto ; and, Mr. Beaver added, they have already 
produced a remarkable extent of collaboration in 
many quarters. Until the Ministry could secure 
the agreement and collaboration of all parties, he | 
continued, they could never contemplate what was | 
so necessary, namely, the formulation of a real | 
Building Code. The Ministry did not want to do} 
anything more than to secure co-ordination and to 
provide the requisite authority and backing; but | 
they would watch the developments carefully and 
continuously, and would not hesitate to suggest 
modifications and improvements, if such should 
seem desirable. 
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PeaT FOR Power PRODUCTION. 

In the course of his chairman’s address to the 
Irish Centre of the Institution of Electrical Engineers, 
which appears in the February issue of the Insti- 
tution’s Journal, Mr. J. A. Kenny made a plea for 
the more extensive use of peat as fuel for electric 
generating plants. He pointed out that the power- 
supply situation in Ireland was insecure, particularly | 
in war time, owing to the great reliance placed on 
the Shannon plant, and suggested that the Shannon, 
Pigeon House and Liffey stations should be supple- | 
mented by water-power stations on the Rivers Erne, | 
Barrow, Moy, Nore and Suir. From these latter | 
he estimated that 110,000 h.p. could be obtained. 
In conjunction with these water-power stations, he 
wished to see peat-burning stations in Donegal, 
Mayo, Galway, Tipperary, Kildare and Kerry, 
stating that they could generate power as cheaply | 
as hydro-electric stations. Much had been talked 
about the utilisation of peat, the native fuel, for | 
power production in Ireland, but little had been 
done. This little, however, showed the practicability 
of his proposals. In 1908, the Marconi Company 
built a peat-burning station at Clifden, using about 
6,000 tons of peat a year and obtaining an evapora- 
tion of 3-26 lb. of water per pound of fuel. The} 
peat was dried by the furnace gases. There was | 
a small plant at the Turran Peat Works, consisting | 
of a 110-h.p. Garrett Locomobile driving a 75-kW | 
alternating-current generator. The boiler had a| 
stepped grate and was fed with broken peat. The | 
average cost of generation was 0-8ld. per unit. | 
Other examples were the 1911 plant of Messrs. | 
Hamilton Robb, at Portadown, and the briquette | 
factory at Lullymore, near Edenderry. The former | 
consisted of 400 h.p. of suction-gas engines. Peat 
with a moisture content of 20 per cent., and costing 
6s. per ton, was used as fuel, the consumption | 
being 2-3 lb. per brake horse-power hour. At the 
Lullymore plant there was a 20,000-lb. Babcock 
and Wilcox marine-type boiler, supplying steam 
to a 750-kW turbo-alternator. The boiler was 
fired with milled peat, and although figures for 
the cost of generation are not available it is 
known that the peat consumption was about 3 tons 
per hour. The last plant to which Mr. Kenny 
referred was one at the Castelrea Mental Hospital, 
Co. Roscommon, recently installed to his specifica- 
tion. This, which has a capacity of 220 kW, 
consists of locomotive-type boilers gas-fired from 
producers working on peat. When Mr. Kenny first 
advised on the scheme, the cost of peat was lls. 6d. 
per ton delivered. The price has now risen to 2ls., 
but even so the average cost of generation, including 
capital charges, is less than ld. per unit. In view 
of the lack of other natural fuels in Ireland, it is 
surprising that the utilisation of peat has not been 
proceeded with more energetically than has been 
the case. Apart from Mr. Kenny’s examples there 
is evidence from many countries that peat can 
be used satisfactorily for steam raising. Even in 
normal times its greater use would be of financial 
benefit to Ireland; under present conditions, it 
might well make the difference between continuance 
of operation or complete shut-down. 


}some 60 years. 


|afterwards chairman for a number of years. 
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SIR ROBERT ELLIOTT-COOPER, 
K.C.B. 


Str Ropert Evxiorr-Coorer, who died at Knap- 
hill, Surrey, on Monday, February 16, was a veteran 
civil engineer, who was in practice in Westminster for 
Sir Robert was born at Leeds on 
January 29, 1845. He was the son of Mr. Robert 
Cooper, of York and Leeds, who was associated with 
Mr. George Hudson, a pioneer in the projection of 
many of the early railways in Yorkshire ; he was also 
the grandson of Captain Elliott, R.N., of Ripon, who, 
as a midshipman, accompanied Captain Cook on 
his voyages of discovery round the world. After 
leaving Leeds Grammar School, where he was 
educated, Robert Elliott-Cooper was articled to the 
late Mr. John Fraser, of Leeds, who was then 
engineer to the Great Northern Railway for new 
lines in Yorkshire. On completing his articles, 
Elliott-Cooper remained for eight years as resident 
engineer on the construction of several railway lines 
in his native county. After a visit to India, he 
practice in Westminster as a 


opened a private 
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Tue Late Str Ropert Eciiorr-Cooper, K.C.B. 


consulting engineer, in 1876, and during the fol- 
lowing years designed and superintended the con- 
struction of many railway and other engineering 
works in this country and in Italy, various Crown 
Colonies and South Africa. A notable work carried 
out by him was that of designing and constructing 
the Cape Central Railway System, of which he was 
In 
the course of his professional duties he travelled 
extensively in Europe, Asia Minor, Egypt, India, 
the West Indies, the United States, and South 
Africa. 

Sir Robert acted as consulting engineer to many 
public bodies and companies, and was joint consult- 
ing engineer, for railway and other engineering 
works, to the Crown Colonies of Sierra Leone, 
Northern and Southern Nigeria, the Gold Coast, 
Cyprus and British Honduras, the last of which 
positions he relinquished in 1916. At one time he 
also had a large Parliamentary practice, and was 
consulting engineer to the Regents Canal and Dock 
Company, now the Grand Union Canal Company. 
Sir Robert was elected an associate member of the 
Institution of Civil Engineers as long ago as 1870, 
and was transferred to the class of member in 1876. 
He became president of the Institution on Novem- 
ber 5, 1912, succeeding the late Professor W. Caw- 
thorne Unwin, F.R.S., in that office. During the 
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war of 1914-18, he was chairman of the War Offi« 
Committee of the Institution, and served on several 
other committees ; for his services he was created 
a K.C.B. in, 1919. He was elected an honorar, 
member of the Institution of Civil Engineers 9, 
February 22, 1938. He was also, for many years. 
a Fellow of the Royal Geographical Society and of 
the Geological Society of London. Sir Robert, who 
was at one time Colonel-Commandant of the En 
gineer and Railway Staff Corps, received th. 
Volunteer Officers’ Decoration. The portrait which 
we reproduce herewith was taken while lh: 
president of the Institution of Civil Engineers 


Was 








THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


THE annual general meeting of the Instituti, 
of Mechanical Engineers was held on Friday. 
February 20, at Storey’s Gate, St. James’s Park. 
London, S.W.1, the chair being occupied during 
the first part of the proceedings by the retir 
President, Mr. W. A. Stanier. 


inh 


Honorary Lire MEMBER 


After the formal business had been transact 
the president announced that the Council had 
|elected Mr. David E. Roberts an honorary lif 
member of the Institution. Mr. Roberts had joined 
jas a member in 1903, and, after two periods of 
| service on the Council, became a vice-president i: 
1935 and president in 1938. He had since served 
on the Council as past-president. 


ed 


PRESENTATION OF PRIZES. 


The Council awards for 
sented by the president. 
Stephenson Prizes to Mr. E. 8. Cox, for his paper on 
|** Balancing of Locomotive Reciprocating Parts. 
and to Dr. E. J. Warlow-Davies, B.A., B.Sc., fo: 
his paper on “ Fretting Corrosion and Fatigue 
Strength; Brief Results of Preliminary Experi- 
ments.” The Water Arbitration Prize to Mr. H. G 
Woodhouse Taylor, B.A., for his paper on “ Wav: 
Action in Gun Run-up Springs.” The Starle) 
Premium to Lt.-Colonel P. H. Johnson, C.B.E.. 
| D.S.O., for his paper on * The Mechanical Require 
ments of the Royal National Lifeboat Institution 
Herbert Akroyd Stuart Prizes to Mr. 8. B. Bailey. 
M.Sc., and Professor C. H. Bulleid, O.B.E., M.A.. 
for their paper on “ The Dynamic Absorber and 
its Application to Multi-throw Crankshafts,” and to 
Mr. Ralph Poole for his paper on “The Axial 
Vibration of Diesel Engine Crankshafts."” Thomas 
Lowe Gray Prizes to Mr. H. S. Horsman, for his 
paper on “‘ The Regenerative Cycle: An Efficiency 

| Basis having Special Reference to the Number of 
Feed Water Heating Stages,” and to Mr. G. W 
Higgs-Walker, B.A., for his paper on “Som 
Problems Connected with Steam Turbine Govern- 
ing.” T. Bernard Hall Prizes to Dr. D. G. Christo 
pherson for his paper on “A New Mathematica! 
Method for the Solution of Film Lubrication Pro 
blems,”’ and to Mr. W. F. Cope, B.A., for his paper 
on “ The Friction and Heat Transmission Coefficients 
of Rough Pipes.” 

A Graduates’ Prize was awarded to Mr. N. Bards 
ley (London Section) for his paper entitled “ An 
Introduction to Activated Carbon and its Industria! 
Applications.” The Hele-Shaw National Certificat 
Prize was awarded to Mr. Ernest A. Egli, a student 
at Leeds College of Technology, who was trained in 
the engineering workshops of Messrs. Hathorn Davey 
Sulzer, Limited, Sun Foundry, Leeds. The quin- 
quennial award of the same prize and medal has 
also been made this year in Scotland to Mr. Cecil L. 
Watt, a student at Dundee Technical College, and 
trained in the engineering workshops of Messrs. 
Urquhart Lindsay and Robertson Orchar Limited. 
Blackness and Wallace Foundries, Dundee. Mr. 
W. G. Caldwell, of the Royal Technical College, Glas 
| gow, classed as proxime accessit for the award, was 

presented with a replica of the Hele-Shaw Medal. 


papers were then 
These were: 


pr 


George 


ANNUAL REPORT. 
Mr. Stanier, in presenting the annual report to 
the meeting, commented briefly on its leading 
| features, mentioning particularly that the Institution 











FEB. 27, 1942. __ 


had had the privilege of extending some hospitality 
to the engineering societies of allied nations tem- 
por urily domiciled in Great Britain, and that it had 
heen able to be of service to H.M. Government in 
various ways. Mr. Stanier then proposed the 
,doption of the report, and the motion, having been 
seconded by Mr. E. W. Moss, was carried unani- 
mously. It was proposed and seconded from the 
hody of the hall that the accounts attached to the 
report be adopted, which was agreed. 
The following is 2 summery of the report :— 
rhe ninety-fourth annual report, for the year ended 
cember 31, 1941, showed a net increase on the roll of 
vembership of 613 names, the total having reached 
The largest increase was that of associate 
members. There were also considerable increases to the 
grades of students and graduates. There was a decline 
the list of members, the losses by death during the 


in 


14,838. 


Amongst these were two former 
1936, and Dr. H. 8. 


vear having been 89. 
presidents, viz., Sir Nigel Gresley, 


Hele-Shaw, 1922; two former Members of Council, Mr. 
james Brown, 1925-1938, and Colonel C. H. Kuhne, 
p.8.0., 1931-1933; and members of various com- 


mittees, viz., Colonel H. C. L. Humphreys, O.B.E., Mr. 


Hi. D. Madden and Mr. LD. G. Simpson. The number of 
embers in Government service was 1,360, and engaged 
n the armed Forces was 1,663, the total being over 24 
ver cent. of the effective membership roll of 12,577. 


fen members of the male staff of the Institution were 


-erving in the armed Forces and two were in technical 


wsitions in Government departments. The total 
evenue for the year ended December 31, 1941, was 
42,6191... as against 41,9151. for the previous year. The 
balance of revenue over expenditure was 3011. compared 


with 5061. for 1940. A sum of 4,0001. had been carried 
to the General Reserve Fund this year, as against 2,498. 
last year. During the year, grants amounting to 1,538. 
were made to the branches and graduates’ sections, 
exclusive of the administrative and other expenses at 
The library had continued to be of 
service to the armed Forces and Government depart- 
ments as well as to members. Searches for information 
to the number of 716 had been made by the staff in 
1941, and 3,815 books had been lent to members in all 
parts of the British Isles. Gifts made to the Institution 
included patent deeds relating to Nasmyth’s steam 
hammer, a section of a wooden pipe formerly used for 
the water supply of London, and a portrait in oils of 
Mr. John Robinson, president 1878-79. 


headquarters. 


The work of the Coal and Gas-engines Committee had | 
Sub-committee on | 


temporarily. The 
Carbide Tools, under the chairmanship of Mr. J. M. 
Newton, B.Sc., had continued the survey of current 
practice in the use of cemented-carbide tools and a pre- 
liminary report had been received. The Research Com- 
mittee on High-Duty Cast Irons, under the chairmanship 
of Professor A. L. Mellanby, D.Sc., had continued its work 
at the British Cast Iron Research Association under the 
supervision of Mr. J. G. Pearce, M.Sc., and a second 
report on phosphoric unalloyed high-duty cast irons had 
been published. A report had also been published on 
<pecial-duty cast irons. The Exploratory Committee on 
Heat Transfer in Boilers (chairman, Major William 
Gregson, M.Sc.) has received and approved for pub- 
lication a survey of information about current research 
prepared by Professor C. H. Lander, D.Sc. The work of 
the Pipe Flanges Research Committee, under the chair- 
manship of Dr. H. L. Guy, F.R.S., had been nearly com- 
pleted, but the publication of the third, and final, report 
had been delayed by the pre-occupation of the staff 
at the National Physical Laboratory with other work. 
The sub-committee under Dr. Ezer Griffiths, 
appointed to revise the Refrigeration 
Charts, had approved for publication a chart on methyl 
chloride. The Joint Standing Committee on Research of 
the Institution of Mechanical Engineers and the Institu- 
tion of Production Engineers, under the chairmanship 
of Mr. W. A. Stanier, had approved, for joint publica- 
tion by the two Institutions, Part II of Acceptance 
Test Charts for Machine Tools, relating to seven machine 
tools not covered by Part I. A third part, to complete 
the range, was in course of preparation. Some work 
had been done in the laboratories of the University of 
Manchester on the flow of fluids through beds of granular 
material and some in the University of Sheffield on cyclic 
tuetuations of load on sleeve bearings. 


heen suspended 


BENEVOLENT FunpD. 

At this point Mr. Stanier called upon Mr. W. A. 
lookey to make a brief statement relative to the 
present condition of the Benevolent Fund of the 
Institution. Mr. Tookey, though he was able to 
‘nnounce that the fund, during the past year, had 
received a welcome legacy and that the number of 
subscribers had increased, stated that the position 
vas still unsatisfactory. He made an appeal for 
vdditional support, emphasising it by citing a few 
typical cases in which the fund had been able to 


F.R.S.., | 
Committee's | 


| Mr. J. E. Montgomery, and the staff of the Institu- 


RING 


ENGIN 


anti 4 


| 


| relieve, in some measure, distress among living 
|members and amongst dependents of those who 
| had died. The Committee of Management felt that 
they could rely upon members to improve, in the 
coming year, upon the record of the previous year. 
APPOINTMENT OF AUDITOR. 

It was proposed by Mr. H. A. D. Acland and 
seconded by Mr. E. R. Dolby, Wh.Sc., that Mr. 
Raymond Crane, F.C.A., be re-appointed auditor 
of the accounts of the Institution for the coming 
year. The motion was put to the meeting by the 
president and carried. 


ELECTION OF OFFICERS. 


The secretary announced the result of the ballot 
for the Council for the coming year. This was 
as follows :—President, Colonel 8. J. Thompson, | 
D.S.O.; vice-presidents, Engineer Vice-Admiral 
Sir George Preece, K.C.B., and Mr. H. R. Ricardo, 
B.A., F.R.S.; members of council, Dr. R. W. 
Bailey, Wh.Sc., Dr. S. F. Dorey, Wh.Ex., Mr. 
Claude D. Gibb, M.E., Major Percy L. Jones, M.C., 


B.Se., Mr. A. H. Lloyd, B.Se., Dr. D. R. Pye, C.B., | 


M.A., F.R.S., and Mr. John F. Sutton, M.Sc. 
(associate member). The three immediate past- 
presidents would serve on the council, as would the 
chairmen of the several branches, 12 in number. 
Mr. Stanier then inducted Colonel Thompson into 
the presidential chair, observing that the new presi- 
dent was a very active and interested member of | 


the Institution and an important figure in the | 


engineering profession, especially in the Birmingham 
district. 

Colonel 8S. J. Thompson, in acknowledgment, 
expressed his appreciation of the honour done to 
him by his election. Mr. Stanier was a difficult 
man to follow in the presidency; the Institution 
had had many excellent Presidents, but no one 
better than Mr. Stanier. We were living in difficult 
times. All the members of the Institution were 
taking part in the struggle in one way or another. 
The future lay with us, and he knew that the | 


| 


Institution and its members would do even more | 


|}and there is no evidence for the third. 








MECHANISMS IN ANCIENT CHINA.* 
By Dr. H. Cuatiey, M.Inst.C.E. 


One of the commonest reactions of the older Chinese 
scholars to-the mechanical technique of the West has 
been the assertion that the Chinese themselves had 
originated machines in the past and that the principles 
of the new devices and of physical science in general are 
all to be found in their ancient literature. Some 
Western scholars of eminence (for example, Professor 
H. A. Giles) have partly accepted this broad claim, while 
others have rejected it altogether. China has been 
largely cut off, by deserts, mountains or seas of great 
extent, from the Near Eastern area in which European 
technique originated, and in this respect it may be 
compared with Central America. Strangely enough, 
in both areas there was an outburst of technical develop- 
ment, shortly before the beginning of the Christian era, 
which may justly be compared with that which occurred 
almost simultaneously in the West. An explanation 
of this may be sought in (a) indirect diffusion of ideas ; 
(6) parallel and simultaneous development ; or (c) tele- 
pathy. The second alternative seems most improbable, 
Everything 
seems to favour the first. 

One great difficulty in Chinese studies is the unsatis- 
factory character of the records prior to about 100 B.c. 
(or even as late as a.p. 25), due to the practice of 


| embodying new or traditional matters in ancient texts 


without warning. These records were “ restored " 
and edited in later times so that, while there is un- 
doubtedly some matter going back to at least 800 B.c., 
a doubt always arises as to the authenticity of any 
particular item. The major technical fact that emerges 
is the existence in China of wheeled chariots at a date 


| not very different from that at which they first appeared 


|in Egypt. 


The wheeled cart was very ancient in 
Babylonia (3000 B.c.), and simple small wheels for a 


| scaling ladder occur in an Egyptian painting of about 


| 2500 B.c. 


Major achievements of the Chinese before 


|the Christian era appear in the reclamation of marsh 
| land by polders, the digging of irrigation canals, the 


| cultivation of wet rice 


| formed pottery. 


, silk spinning and weaving on 
looms, the casting of bronze, and the making of wheel 
A late legend ascribes the invention 


| of waterwheels to Yi in 2200 B.c., but this is quite 


mythical. 
The first reference to anything in the nature of a 


during the coming year than in the past to help the | machine, other than the cart, the potter’s wheel and 


Government to achieve their purpose. 

General A. E. Davidson, C.B., D.S.O. (past- 
president), proposed a vote of thanks to the retiring 
| president. 


| the loom, is to a shadoof (Chieh kao) in the writings of 


;Chuang Tzu (about 330 B.c.), who quotes a story of 
|Tzu Kung, one of the disciples of Confucius (about 


The past twelve months, he said, had | 


| imposed a busy year’s work upon a very busy man. 


Not only was Mr. Stanier Chief Mechanical Engineer 


500 B.c.) in which it figures. Rather curiously, it is 
suggested that this was the product of low meretricious 
cunning which no philosopher would condescend to 
use. About this time (say 300 B.c.), iron began to 


| of the largest railway in this country, but he had | replace bronze for weapons and to be used for plough- 


had other heavy work to do as chairman of the | 
Chief Mechanical Engineers’ Committee, which | 
‘arranged the war work in the railway shops; he | 
had to hold the hand of the Paymaster-General in | 
matters concerning mechanical engineering and the | 
Government ; he had been at the beck and call of | 
|the Ministry of War Transport, and they had not | 
failed to make use of his great knowledge and 
experience. During Mr. Stanier’s term of office, | 
the prestige af the Institution with the Government | 
had perhaps stood higher than ever before; the 
Government had recognised that the Institution was | 
| a body which could speak for all associations dealing | 
with mechanical engineering. The Institution had | 
been well served by Mr. Stanier, and he thoroughly | 
| deserved their thanks. The motion was seconded 
| by Mr. Asa Binns (past-president), who said that | 
| the prestige of the Institution was greater to-day 
| than ever before, both with the Government and 
with other professional engineering institutions. 
| The Institution was on the very best of terms with 
| the other institutions, and numerous Government | 
| departments came to it for help and guidance. On | 
such occasions, Mr. Stanier had done whatever was 
necessary. The vote of thanks was carried with 
| acclamation. 

Mr. W. A. Stanier, in reply, said that his year | 
of office had been one of great pleasure and interest 
to him, but his work had been made possible only 
by the help which he had received from the secretary, 


tion, and by the considerable help of his own staff, 


| who had thereby enabled him to give the time which 


he desired to the affairs of the Institution. 
The meeting then proceeded to hear and discuss 
a paper on “ Mechanisation of Foundries,” by Mr. 
A. 8. Beech (member). 
(To be continued.) 


| date of the Irish mills. 
| was made by Chang Heng in the Second Century with 


shares in China. A Han sculpture showing the 
“Heavenly Weaving Maiden,” a star group near Lyra, 
illustrates a. woman working a simple loom with a 
spring bow for operating the heddles, a system which is 
still shown for one type of loom in a book of 1637 and 
somewhat resembles the pole lathe in principle. Single 
pulleys are shown in the Han sculptures and Han 
funereal pottery. The standardisation of measure- 
ments and the principle of interrelation of units is 
mentioned in considerable detail in writings of about 
150 B.c., but the standards were never rigidly enforced 
and their bases were not of a durable nature. 

The earliest recorded mechanisms properly so called, 
other than looms, are the bronze astronomical instru- 
ments used in the great calendar reform of 104 B.c. 
There are no exact descriptions of these, but it seems 
clear that each consisted of an equatorial or azimuth 
circle set in a frame with movable sight bars or alidades, 
i.e., a simple form of transit. The first actual power 
machine of which we have a record in China is a 
horizontal waterwheel, with a vertical shaft carrying 
an upper wheel which was connected by a thong to a 
bellows pump for blowing a charcoal furnace used in 
smelting iron. This occurs in the records of the begin- 
ning of the Later Han dynasty (about a.p. 50) as the 
invention of one T’u Shih. It was improved by Han 


| Chi in about a.p. 250 by substituting a stiff linkwork 


for the thong, and in this form is illustrated in the 
technical books of the early Seventeenth Century as a 
standard appliance. This particular device is of great 
interest in relation to Bennett and Elton’s hypothesis 
that the horizontal waterwheel was a Greek invention 
which spread by Gothic routes to Shetland and Ireland. 
The Chinese example appreciably precedes the known 
A celestial globe or armillary 


a waterwheel drive. 
Towards the end of the Second Century, one Pi Fen: 
is said to have devised a chain pump for the Emperor 








* Paper read at a meeting of the Newcomen Society. 
held in the rooms of the Royal Asiatic Society, London. 
on Wednesday, February 11, 1942. Abridged. 
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Ling Ti, but the form which is peculiar to China seems | duvement of this time is the mead Chih T’u (“ Tillage | | but, 


developed by Ma Chun about 
flourished at 


rather to have been 
a.D. 230. This celebrated mechanician 
the court of the Wei dynasty (a.p. 220 to a.p. 264). He 
is credited with many inventions, mostly of the 
animated-puppet type. such as Heron of Alexandria 
delighted in. It is noteworthy that this same dynasty 
is famous for the introduction of Buddhist sculpture 
from India, showing strong foreign contacts. 


illustrated, and a model is in the Science Museum at 
South Kensington. The oldest known Chinese picture 
of it is in a Thirteenth-Century book of poems on tillage 
and weaving. It consists of two sprocket spider 
wheels in a frame, carrying a continuous chain of 
paddles, linked together. The frame is set on a slope 
and the chain runs in a box which the paddles fit fairly 
closely, pushing the water up before them as the chain 
is driven by the upper sprocket. The latter may be 
driven by hand cranks, spider-wheel treadles, an 
undershot waterwheel, or shaft carrying a small 
cogged wheel which gears into a large trundler turned 
by a yoke operated by one or two animals. All the 
parts are made of wood. The cogs are tapered square 
pegs set in the felloes of the wheels. It is not certain 
when a gearing drive was first introduced in China but 
it may be older than the Third Century. Similar gear 
was known to Vitruvius in the First Century B.c., and 
Gunther in his book on 
example of spur gearing. Feldhaus has ascribed a 
knowledge of the principle of gearing to Aristotle. 
The Archimedean screw pump does not appear to have 
been known in China. 

The next type of machine, the water pestle, 
reported to have been invented by T’u Yii about 
4.D. 290. Chinese generally eat cereals in the boiled 
form rather than as baked flour, so that husking is 
more important to them than grinding. To loosen the 
husks from millet or rice, heavy hand pestles in mortar 
pits have long been used and are referred to in one of 
the Chinese classics (The Book of Changes; (reat 
1 ppendizx) of about the Fifth Century B.c. as a primitive 
invention by a mythical early Emperor. The water 
pestle consists of a tilt hammer, the head of which acts 
as the pestle, the tilting is produced by a lug rotating 
m a horizontal shaft operated by a vertical water 
very much like the mechanism of the Sixteenth- 
This appears to be the 


is 


wheel, 
Century Sussex hammer mills 
first clear Chinese reference to waterwheels. 
They seem always to have been undershot. In a.p. 290, 
Shih Ch’ung is said to have introduced this device 
nto 30 towns, with remarkable effects in lowering the 
price of husked grain. This statement is clear evidence 
of the novelty of the machine. 

In a.p. 510, Ts’ui Liang devised a water roller for 
husking. This, like the water bellows, had a hori- 
zontal waterwheel driving a vertical shaft. 
head of the shaft, which passed through the lower 
stone, there was a cross shaft carrying a wooden or 
stone roller of cylindrical or dise form. About, or 
perhaps before, this time, the water mill, also with 
vertical shaft, appeared, but name is associated 
with it. Wang Jung, about a.p. 300, is said to have 
had a water mill. It is a natural development of the 
water roller. The arrangement of the water mill is 
practically the same as that of the Irish and Shetland 
mills, but the waterwheel is surrounded with a shroud 
ring and the water only enters part of the area. The 
earliest Chinese illustrations are of the Thirteenth 
Century, but are probably copied from earlier pictures. 
In places where no ruaning water was available, all 


vertical 


no 


these machines were operated by animals yoked to a/| 
In the cases where a horizontal shaft | 


vertical shaft. 
was essential, right-angle gearing was employed. This 
was always of the peg-tooth type, bevel gearing being 
unknown. 

The T’ang dynasty 
Centuries) had many 


Ninth 
the 


Eighth and 
India and 


(Seventh, 
contacts with 


Middle East, and it seems probable that a fairly full | 


idea of such machines as then existed in the Baghdad 
cal phate must have reached China. There was much 
technical activity at Baghdad in the Tenth Century, 
Heron’s works were translated, and the great Nauras 
of Syria may date from that time. Chinese shipping 
began to develop at this time, doubtless influenced by 
Arabian and Indian models. 
ment in Java shows an Eighth-Century ship with three 
masts, four sails and several decks, such as must have 
visited China in those days. The Chinese type of chain 
pump appears in Japan in the Seventh Century, 
doubtless copied from Chinese originals. Practically 
all the older Japanese technique was acquired from 
China, eithér directly or through Korea, and very little 
of it is older than the T’ang period. 

In the confused period of conflict with the Mongolian 
nomads of the north, which followed the T’ang dynasty, 
ind rect contact with Central Asian ideas increased and 
the Sung period (Eleventh and Twelfth Centuries) had 
many foreign contacts and probably incorporated some 
Western technique. The only important relevant 


The 
Chinese chain pump, which is still used very lanes | 
for irrigation and for emptying ponds, has often been | 


astrolabes shows a Greek | 


At the | 


| De Re 


| lected ”’ 


The Borobodur monu- | 


ENGINEERING. 


and Weaving Illustrated "’) of a.p. 1210. This is a 
poem by one Lou Shou, with a picture attached to | 
j}each stanza. The shadoof and chain pump appear, 
as well as quite complex looms, including the draw 
loom. Japanese Fifteenth-Century versions of this 
| exist, and a revision (with redrawn pictures) was 
frequently published in the "Seventeenth Century. 
There is a German translation. 


Centuries) was the first in which a definitely foreign 
| power had conquered China and connected that country 
culturally with Central Asia, India and Persia. 
| beautiful, elaborate and fairly accurate 
astrolabes were made in Peking, which fully demon- 
strate the existence of considerable technical capacity. 
Their design was almost certainly influenced by 
Iragian, Persian and Indian astronomers and techni 
| cians from other parts of the Mongol Empire, but they 
incorporated the features of the older Chinese instru- 
ments of the Sung and Wei periods. Two of these 
instruments, long kept in Peking, are now on the 
Observatory hill at Nanking, or at least were in 
1937. In this same period the old handbooks on 
agriculture (Nung Shu) were revised and published 
with illustrations. One of these, by Wang Chen, has 
survived in a Seventeenth Century edition and by the 
kindness of one of his Chinese colleagues, Mr. Wang 
Yen, the author has been able to get copies of some 
of the illustrations. These may have been redrawn for 
| this edition, but there is little doubt that they represent 
the essential features of the machines as they were at 
the end of the Thirteenth Century, if not earlier. 
Similar pictures appear in books produced in the subse- 
quent Ming period (Fourteenth to Sixteenth Centuries), 
and were undoubtedly copied from books of the Mongol 
period. 

The Chinese recovered their autonomy in a.p. 1368, 
and most of the literature since that time has survived. 
An -outstanding example is the San Ts’ai T’u Hui 
(* Assembled Illustrations of Heaven, Earth and 
Man ’’), a kind of cyclopedia by Wang Ch’i, produced 
in 1609, but accumulated and written during the 
Sixteenth Century. This book is very fully, although 
rather roughly, illustrated. Part 4 deals with Ships, 
Part 5 with Chariots, Part 6 with Implements and 
Utensils (including clepsydras), Part 7 with Cannon, 
Part 9 with Textile Apparatus, and Part 10 with 
Agricultural Implements. Shortly after this two 
important books appeared, the second in the Manchu 
period (which began in a.p. 1644) and admittedly 
including Jesuit elements. The first is the T°ien Kung 
K’ai Wu (* Daily Labour Explanatory Matters”) by 
Sung Ying Hsing (1637). This is an excellent general 
work on technology (agriculture, textiles, metallurgy, 
etc.). It is well illustrated and includes practically 
all the mechanical plant shown in.the San Tsai T’u Hua. 
This book well known in Japan, and Japanese 
technology owes much to it. The second is the Nung 
Cheng Ch’iian Shu (Complete Treatise on Agri- 
culture) by Hsii K’uang Ch’i (1690). This again 
includes practically all the pictures of machines from 
the San Tsai T’u Hui, and also embodies matter 
written by European Jesuits on hydraulic principles 
and piston pumps. Incidentally, the latter pump was 
very little adopted in China until the late Nineteenth 
Century, although the wooden box-piston blower for 
furnaces is practically the same device for air, and 
appears to be quite old in China. As many of the 
illustrations in these books resemble those in Agricola’s 
Metallica, it has often been suggested that they 
also were derived from the Jesuits, but this appears to 
be an untenable hypothesis. 

The last reference worthy of mention is the great 
Manchi encyclopedia Ku Chin T’u Shu Chi Ch'eng 
(“ Ancient and Modern Pictures and Writings Col- 
), produced in 1726. This includes practically all 
the matter in the above mentioned works, as well as the 
notions acquired from the Jesuits on mathematics, 
astronomy and physics. From this time onwards the 
contacts with Europe were practically continuous 
actual fact, the mechanisms remained practically as 
described in the above works, except where in quite 
recent times thay have been replaced by purely 
Western types. The author has seen waterwheels, 
tilt hammers, chain pumps, husking rollers, etc., all 


80 


18 


just as described in the books and showing no trace | 


of modern European influence. This may be ascribed 
to two main causes: (1) the attainment in Manchu 
times of a state of social equilibrium, with consequent 
extreme conservatism ; and (2) the very high cost, 
| from a Chinese point of view, of even the simplest of 
modern European devices. 

H. P. Vowles, in his Quest for Power, illustrates and 
describes one of the Tientsin windmills, which consist 
of vertical sails running round a vertical axis which is 
geared toa chain pump. The most interesting feature 
of these is the method of feathering into the wind, 
which is done by pivoting each sail eccentrically on 
a vertical shaft so that, when running with the wind, 


In | 


The Mongol or Yuan period (Thirteenth and Fourteenth | 
| data are forthcoming as to its first appearance 


Very | 
armillary | 


| notable contributions to science 
| utilisation 


' the sail is held by ropes and keeps in a radial position, ' 
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when coming round into the wind, it swi 
|free into a tangential position. The sails are like 
those of junks, complete with stay ropes. This wing. 
mill is described in’ a Chinese book (Chu Ch’; Ty 
Shu), written about 1630, and was seen on the Grand 
Canal by Nieuhof in 1655. This type of windmil| is 
80 different from the Seistan mills, ‘catelle « lating 
back to the Tenth Century, and from the Eur pean 
postmills of the Twelfth Century, that it presents , 
pretty problem for the diffusionist. Until furthe; 

In 
ded, 
mil} 
develop 1 in 


ngs 


China, the question of priority must remain und 
It is quite conceivable, however, that the Seista 
provided the idea, which the Chinese 
their own manner from sailing technique. 
The following list of items to which the Chinese hay, 

a fairly well developed claim for invention is 
worthy : 

Wet rice cultivation. 

Silk cultivation and weaving. 

The drawloom. 

Pulp paper. 

Block printing. 

Box air pump. 

Sedan chair. 

Rotary winnowing fan. 

Paddlewheel for boats, 

Stiffened sails. 

Tilt hammer. 

Cascade clepsydra. 

Deep-well boring. 

Magnetic compass for land travel 

Porcelain. 

Chain pump. 

Balanced wheelbarrow. 

Watertight bulkheads 

Reed organ. 

Repeating crossbow 

Differential axle. 

Lacquer. 

Gunpowder for fireworks (not for firearms 
Claims are made to the invention of flying machine 
taxicabs, mechanical north-pointing chariots, etc., but 
some of these are only paper projects and may be or 
echoes of Heron and other Greek writers. Many 
these are controversial, but some are bey: 

question. In conclusion, it may be remarked that t 
Chinese have an old claim to the horizontal waterwh« 
and the noria; which, at the very shows that 

their adaptability to mechanical invention was by 

means behind that of Europe in the years which pr 

ceded the exploitation of coal. From this it 

that, in the years to come, the contribution of t 

Chinese to technical development may be of appr 

able importance. 
There immense 


oe 


with treadmill 
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items 
least, 
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low 


for further research int 
Chinese technical history. Pottery, textile mech 
isms, metal-working technique, chariot constructio 
boat building, tools and implements of all kinds are fai: 
well recorded in the Seventeenth-Century Chinese books 
and in much older works. Even without a knowledy 
of the Chinese script, a good deal can be done from th 
illustrations and translations. The transmissions \ 
India and Arabia are traceable in many instance: 
The most promising line for those versed in Chinese 
a close scrutiny of the dynastic histories, ¢ ypies 
which are to be found in several of the larger librar 
in England. 


1s scope 








SALE OF TIMBER TELEGRAPH POLES AND SLEEPERS 


The Minister of Supply has issued the Control of Timber 


(No. 23) Order (S.R. and O. 1942, No. 194, price 3d 
This provides for new maximum prices and selling cond 
tions for home-grown telegraph and transmission pol 
and sleepers and crossing timbers. The object of th: 
Order to encourage the production of 
particularly of sleepers suitable for on 
railway lines. 


poles, 
the 


is 


ise matt 


THE FARADAY MEDAL.—The Council of the Institut io: 
of Electrical Engineers has made the 20th award of tl 
Faraday Medal to Dr. Peter Kapitza, F.R.S., 

in the 
fields. Dr. 
for Physical 
He was formerly 


Kapitza 
Problei- 
Assis 


magnetic 
Institute 
Moscow. 


of intense 
now Director of the 
Academy of Sciences, 


ant Director of Magnetic Research, at Cavendish Labo: 


tory, Cambridge. 


The Dominion Bureau of Stati- 
figures showing th 


CANADIAN EXPORTS. 


tics, Ottawa, has recently issued 


and 


for his 
generation and 


the total value of exports from Canada during the fir-' 


1,470,531,000 
in the corresponding period 
goods to the valuc 


months of 1941 was dols., compar 
with 1,081,333,000 dols. 
1940. In the 1941 period, 
811,842,000 dols. were consigned to British Em)! 
countries, and merchandise worth 659,049,000 dols. t: 
foreign countries. The United Kingdom's share of | 

first of these totals was 609,811,000 dols. and the Un't 


States’ share of the second total was 537,479,000 do!l- 
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LABOUR NOTES. 


Tue writer of the editorial notes in the February 
issue of the Amalgamated Engineering Union’s Journal 
assumed that a proposal, which the joint consultative 
committee of the British Employers’ Confederation 
and the Trades Union Congress are considering, was 
to set up Works’ Production Committees in all under- 
takings scheduled under the Essential Work Order, 
particularly the engineering industries. The functions 


of the committees would be, he continued, to advise | 


the management in each shop on all production pro- 


blems arising in the shop, to secure the adoption of | 


local schemes to maintain and increase production and 
to work through Joint Trade Union District Committees 
in these matters. 


There is no question, of course,’ the writer went 
on to say, “of superseding the regular trade union 
machinery dealing with wages and working conditions. 
fhe proposed new machinery will be concerned exclu- 
sively with production problems. Its purpose is to 
bring the workers in the shop into closer, more active 
ind continuous association with the management in 
vercoming difficulties, snags, bottlenecks, muddles, 
delays and obstructions of every sort and kind which 
come within their daily experience. Much depends, 
therefore, upon the personnel of these Works Produc- 
tion Committees. They are to be constituted on an 
elective basis. It will be the responsibility of the men 
in the shops and of their unions to secure the best and 
most competent representatives. The politics 
enter into the election of representatives the better.” 


less 


Until the full scheme is unfolded,” the writer of 
the editorial notes continued, * we will say no more 
ibout it than this: it imposes upon the unions and 
ipon the workers in the shops, a real and quite onerous 
responsibility. It is an experiment, but an experiment 
n a field where the unions have had considerable 
practical experience already. It brings the practice 
if union-management co-operation right down to the 
workshops. It gives us the chance of disproving and 
refuting ill-considered and reactionery views. We 
must not compromise the possibility of making full 
ise of this new machinery. It must be used for the 
purpose it is designed to serve, and for no other pur- 
If that is done, we are confident that we shall 


poses 

see an immediate improvement in the production 
situation. Taken in the right way, union-management 
o-operation becomes a practical reality as a war 


measure, and who can say what this will mean for the 
post-war future 7° 


In January, the home branch membership of the 
{\malgamated Engineering Union’ increased from 
549,672 to 549,677 and the Colonial branch member- 
ship from 55,870 to 57,273. The number of members 
n receipt of sick benefit increased from 4,891 to 6,176 
and the number of superannuated members decreased 
from 13,278 to 13,259. The number of members in 
receipt of donation benefit increased from 122 to 148 
ind the total unemployed members from 1,163 to 1,209. 


been nominated for re-election as 
president of the Amalgamated Engineering Union. 
There are three other candidates, viz., Mr. W. T. 
Elliott, of Lewisham Branch; Mr. J. W. Herdman, of 
Barrow 19th Branch; and Mr. J. H. Hutchinson, of 
Eltham Branch. The latest date for voting is March 30 
und the results must reach the General Office not later 
than April 1. 
National Organiser by 31,920 votes to 24,181 cast for 
his opponent, Mr. S. Burgess. 


Mr. Tanner has 


The following decision has been arrived at by the | 


Mr. W. Hannington has been elected a | 


ENGINEERING. 
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10 to 12. As a consequence, the following proposed 
constitution was submitted :—Confederation of Ship- 
building and Engineering Trades, five seats; Amal- 
gamated Engineering Union, three seats; National 
Union of Railwaymen three seats, other unions one 
seat. The National Union of Railwaymen asked that 
their representation be four seats, but promised to 
report the proposals of the Council back to their union. 


Mr. Bower, the Conservative Member for Harrow, 
| asked the Prime Minister in the House of Commons, last 
week, whether he would consider instituting a wage 
policy ensuring that those in civil occupations should 
not be better off economically than they would be if 
serving in the Armed Forces. Mr. Attlee, Lord Privy 
Seal, replied that the Government’s wage policy was 
adopted after consultation and agreement with repre- 
sentatives of the employers’ associations and the trade 
unions. The result hitherto had been more satisfactory 
than those likely to be obtained under a more direct 
system of Government control, and it was not proposed 
to depart from the present policy. 


The Ministry of Labour and National Service states 
that at January 31, the official cost-of-living index 





figure was 100 points, and the index figure for food | 


alone 63 points, above the level of July, 1914. 


At a meeting in York on Friday last week, the execu- 
tive of the unions affiliated to the Confederation of 
Shipbuilding and Engineering Trades, representing 
1,250,000 employees, pledged themselves to urge mem- 
bers of their organisations engaged in shipbuilding and 
ship-repairing to give the greatest possible output. 


Speaking at Liverpool on Friday, Sir John Wardlaw- 
Milne, M.P., chairman of the Select Committee on 


SOME RECENT TRENDS IN STEEL 
MANUFACTURE.* 
By G. A. V. Russe, M.Inst.C.E., M.I.Mech.E. 
(Continued from page 156). 

THE improvement in operations shown by Table I, 
page 135, ante, is as much due to progress in furnace 
design and construction, and in the layout and equip- 
ment of open-hearth plants, as to improved con- 
ditioning of materials and practice. In the author’s 
view the fundamental dimension of an open-hearth 
furnace is its effective hearth area and, broadly speak- 
ing, the average output of a unit can be closely esti- 
mated when its effective hearth area is known, as it is 
proportional] to the area. Referring again to Table I, it 
will be seen that modern furnaces produce about 50 Ib. 
per square foot of hearth area per hour; therefore, 
the output in tons per hour will equal the hearth area 


os 
multiplied by sas Some variation on either side of 
the calculated value must be expected owing to the 
influence of other factors, such as the magnitude of 
heat release, the combustion efficiency, the “ stay 
time” for products of combustion in the furnace 
chamber, and the draught condition in the latter. It 
may be asserted that, in the present state of the art, 
these secondary factors will have to be at their optimum 
before the rate quoted above can be approached ; 
moreover, the management of the plant and the 


| delivery of materials to it must also be up to the highest 


| determination of output. 


standards. The depth of the bath and the consequent 
weight of the charge play quite a minor réle in the 
This is to be expected from 


| a consideration of the mechanisms of heat transfer and 


National Expenditure, said that the Government had | 


not yet taken the man at the bench sufficiently into 
its confidence and told him why he was held up and 
why there was delay. That, he added, would have 
to be done if we were to get the production we required. 
There would be, he predicted, a redistribution of wealth 
in this country after the war, and the cost of unemploy- 
ment would have to be a charge on industries. 


In s wting the claim of the National Union of | ‘ . 
Railw as ‘before the Railway Staff National Tri- | which should be completed well away from the outgoing 


bunal in London last week for an adult minimum wage 
of 60s. a week, apart from war additions, Mr. Marchbank, 
the general secretary of the organisation, said that the 


bonuses granted to the lowest-paid had failed to com- } 


pensate for the rise in the cost of living. A man 
earning 31. a week when war broke out 
require, he said, according to the cost-of-living figures 
of the Ministry of Labour and National Service, 
31. 18s. to maintain the same standard of living. 
were nearly 200 grades of operatives comprising 208,000 
men and women whose basic rates were below the 31. 
a week minimum. Some 23,000 women were now 
employed on jobs previously done by men, and the 
union claimed, Mr. Marchbank submitted, that men 
and women, when they did the same work, should have 
a basic minimum of 3/. a week. 


Mr. Gallie, the general secretary, supported a claim 
by the Railway Clerks’ Association for an increase in 
the salaries of lower grade clerks and administrative 
workers and also submitted that women doing men’s 
work should be paid the same rates as men. Women 


| in the railway service were, he said, doing a magnificent 


National Joint Industrial Council for the Electricity | 


Supply Industry :—‘‘ That in lieu of the present 
inerease of 2}d. per hour, there shall, as from the com- 
mencement of the first full-pay period following Febru- 
ary 1, 1942, be a war bonus of 3$d. per hour, such bonus 
to be reckoned in calculating overtime. That there 
shall be no alteration of this bonus before July 31, 
1942. Where, in any District, there is no express pro- 
vision in the District Council’s Schedule dealing with 
the adjustment of the wage variations of apprentices, 
probationers or juniors, the bonus to be applied to 
such grades shall be an amount which will maintain 
their present percentage relationship to the adult rate 
for the appropriate grade. The bonus shall be applied 
in full to all zones, notwithstanding that it will in some 
cases disturb the percentage relationship between zone 
rates, the reason being that the grounds for the granting 
of the bonus are common to all zones.”’ 


It was reported at a recent meeting of the Trade 
Union Side of the National Railway Shopmen’s Council 
that the Railway Staff Conference offered no objection 
to the increase of the membership of the council from 


piece of work, but their wage conditions presented a 
** dismal and discouraging outlook.” 


In the course of his reply on behalf of the railway 
companies, Mr. G. L. Darbyshire said that wage 
advances totalling lls. a week had been granted the 
last, one of 48., as from June 6, last year. There had 
not been such a change of circumstances since then as 
to justify a further addition. Equal pay for women 
doing men’s work was, he contended, unsound on social 
grounds. The estimated total annual cost, direct 
and indirect, of conceding the claims made was, he 
added, 15,770,0001. 


Discussing the question of clothes coupons, the writer 
of the editorial notes in the February issue of Man 
and Metal, the journal of the Iron and Steel Trades 
Confederation, says :—“‘ There are a number of jobs 
in our industry in which it has never been necessary 
to wear overalls, but for which they would be quite 
suitable and could be worn without discomfort. This 
is worth experimenting with and ought to be given a 
trial. . . . As overalls have been deliberately 
reduced in c®upon value, this should go a long way to 
reduce the hardship in having to provide for , 
working clothes out of the ordinary coupon allowance.” 





There | 


| 


| 





| 





neers, at Middlesbrough, on January 12, 1942. Abridged. 
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of the reactions between slag, flame and metal. A 
factor in hearth proportions which is of great import- 
ance is that of the conductivity through the bottom 
and banks. This should be kept down to a minimum 
by a reasonable overall thickness and the provision of 
a layer of insulating brick between the pan and the 
first course of lining bricks. 

The fundamentals of port design lie in the rapid 
mixing of the fuel and air streams without losing flame 
direction and with ability to handle the outgoing 
products of combustion without throttling. The port 
arrangement must also permit of adequate flame 
development before the rate of heat absorption from 
the flame sensibly impedes the speed of combustion, 


port face. A good port design should also enable large 
uptake areas to be used to diminish draught loss, 
erosion and the tendency to infiltration. While various 
special designs of ports have been recommended from 
time to time, for more or less obvious commercial! 


| reasons S scarcely necessary to be ti y 
would now | 748ons, it seems scarcely necessary to be tied down to 


such proprietary types if the above mentioned princi- 
ples be borne in mind. Without correct draught con- 
ditions the best port arrangements are at a disadvantage 
and, what is of equal importance, the high potential 
heat released by the combustion of the fuel cannot be 
efficiently absorbed by the charge. In the author's 
view, while it is possible to develop simple port designs 
for all the open-hearth fuels used, which satisfactorily 
reconcile the requirements at the combustion and 
leaving ends of the furnace, optimum conditions of 
draughting cannot be reached when reliance is placed 
on the combination of chimney draught and the 
buoyancy effect of the heated columns of air and gas 
(when a gaseous fuel is pre-heated) to give the force 
required for the propulsion of the gases through the 
furnace system. With natural draught there is too 
much risk of getting a negative pressure in the furnace 
chamber, a condition which is most prejudicial to 
efficient heat transfer to the charge. This implies that 
the air should be fed positively to the furnace. With 
the maintenance of a slight positive pressure in the 
furnace chamber, in conjunction with sufficient volume 
in the latter to permit the gases to remain between two 
and three seconds, it would appear that optimum con- 
ditions are provided. 

The fact that it has been possible in many plants 
by a modification of the upper furnace, to enlarge 
existing open-hearth furnaces so that heats between 
50 per cent. and 80 per cent. greater than those pro- 
vided for in the original design are produced, the rate 
of hourly output increasing in nearly the same ratio, 
only demonstrates the latitude which exists in the 
proportioning of chequer chambers. This is not 
altogether surprising when one reflects that the thermal 
storage capacity of such a regenerative system depends 
on the cycle time, so that a given weight of chequer work 
can be made to recuperate a larger flow of heat by the 
expedient of more rapid reversals. It is not intended 
to infer that the recuperative side of steel furnace 
design is of subsidiary importance but to indicate that 
relatively small chequer capacity is not of itself incom- 
patible with a relatively high output capacity. The 


* Paper read before the Cleveland Institution of Engi- 
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more the hearth area of a given furnace design is 
exploited, however, the greater becomes the importance 
of heat recuperation and the greater the scope for the 


heat which is almost inevitably rejected under these 
conditions by the furnace system, especially with 
producer-gas firing. For this reason the justification 


a RIBS. 


of course, will be somewhat concentrated in the steel. | distribution system. 
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These improvements are equally 


Treatment with about 50 Ib. of the mixture per ton of applicable to acid practice and their employment would 
steel, reduces the phosphorus to about 0-035 per cent. f 
utilisation, in some economic manner, of the low-grade | To assure the requisite slag viscosity it has been found | which is, as is well known, the cheapest of all in con 


that iron with a silicon to manganese ratio of about | 
1 is desirable, the normal amount of the latter! The Electric Furnace.—In the period immediate] 
The slag is retained by y 


2-5: 


element being 0-5 per cent. 


for waste-heat boilers increases, particularly when their | means of a block of wood, attached to a long rod, 


dual role of creating a credit out of this low-grade heat 


inserted into the nose of the converter. 


This process 


and assuring adequate and positive draught on the/| has enabled Bessemer steel to enter, with success, 


outgoing side of the furnace is borne in mind. 
doubtful whether producer gas can be regarded any 
longer as the principal open-hearth fuel, since very 
large tonnages of steel are now being produced in 
furnaces fired by liquid fuels or mixed gas and, to a 
smaller extent, cold coke-oven gas. The writer believes 
fuel oil and tar to be the ideal open-hearth fuels. 
Countries, such as the United States, where fuel oil 
ean be economically employed must be regarded as 
highly favoured. While, during the present emergency, 
tar is not available in this country, it is to be hoped that 
when peace returns this fuel will be adopted more 
widely. An analysis of the performance of modern 
furnaces reveals that the average heat release required 
to maintain maximum outputs per unit of hearth area 
is about 90,000 B.Th.U. and 120,000 B.Th.U. per square 
foot per hour and is independent of the furnace size. 

Bessemer Operations.—The Bessemer converter em- 
bodies the essential requirements for the efficient 
conduct of a thermo-chemical process, as, within it, 
the reagents are brought into intimate contact and kept 
so until the reactions are complete. Again, the 
reaction products do not interfere with the continued 
progress of the operation, and finally the heat required 
for the initiation and maintenance of the reactions is 
developed within the reacting masses. These reasons 
account for its speed, low heat requirements and the 
completeness to which the various reactions may be 
carried. Owing to these favourable conditions the rate 
of elimination of carbon from the charge is of the order 
of 30 times higher in the Bessemer process than in the 
open-hearth, while silicon and phosphorus (in the basic 
process) are oxidised nearly 100 times more rapidly 
in the converter, even allowing for the dilution effect 
of the scrap additions made in both processes. Again, 
the converter charge is superheated to tapping tem- 
perature in the duration of the “ blow” which does 
not exceed 15 minutes to 30 minutes, which contrasts 
with a time of 6 hours to 8 hours required in the open- 
hearth and furnace. The economic significance of these 
facts, in the author's opinion, is such as to make it 
expedient to utilise a converter process where possible, 
either alone orin association. The converter should find 
application in all cases where a burden for making an 
iron suitable for blowing can be cheaply assembled and 
where scrap is not normally so plentiful as to warrant 
an operation being planned on a basis of at least 50 per 
cent. scrap utilisation. A further illustration of the 
efficiency of the Bessemer process from the thermal 
standpoint is given in Table IV. This compares the 
heat required for the conversion of | ton of hot metal 
into steel by a basic converter and an efficient open- 
hearth furnace. The composition of iron assumed is 
within the limits usually considered desirable for the 
basic Bessemer process and would also be regarded as 
a good iron for hot-metal open-hearth practice. It will 
be observed that the heat requirements of the Bessemer 
and open-hearth are in the ratio of about 1 :3-4.* 
This result is translated into terms of cost in the lower 
portion of the table. Using typical pre-war values, it 
will be noted that, though the fuel in the basic Bessemer 
operation is derived entirely from the metalloids and a 
certain proportion of iron in the charge, the cost of heat 
is substantially the same as for the open-hearth when 
the ore feed required in the latter, to avoid a correspond- 
ing yield loss, is included. 

While the basic-Bessemer process has been progres- 
sively improved as regards both facilities and practice, 
the same attention has not been given to the acid 
converter and its product until quite recently. Two 
developments of significance have occurred in the last 
few years which may indicate that this period of 
stagnation is over. One has been the introduction of a 
supplementary means of judging the end point of the 

blow,”” to assist the blower in obtaining regular 
results, by adaptation of the photo-electric cell; and 
the other has been the introduction of supplementary 
treatments to vary the acid- Bessemer product. Typical 
f the latter is the process which has been developed 
by Yocom .at the Wheeling Steel Corporation for 
dlephosphorising acid-Bessemer metal to widen both 
its range of application and the ores which can be 
employed. Essentially this consists of producing a 
viscous final slag, which can be held back in the con- | 
verter as the steel is poured out, and then treating the 
metal in the ladle with a dry mixture of lime, mill 
scale and fluorspar. The usual hot metal contains 
from 0-09 per cent. to 0-1 per cent. phosphorus, which, 


| 











* This assumes that the carbon in the open-hearth is 
burnt only to CO and not to CO,. | 





by open-hearth material. 


It is| certain fields which previously have been dominated 
There are also indications 


that the de-phosphorised Bessemer metal has properties 
which render it more advantageous for certain applica- 
tions than open-hearth steel of the same composition. 
An instance of this is provided by threaded oil-well 
piping, where the greater rigidity and machinability 


of Bessemer steel is advantageous, but where the lowe 


resistance of the normal product to shock was a draw 
The material has also been found superior to 


back. 


TABLE IV. 


r 


Heat Requirements for the Conversion of One 


Ton of Hot Metal into Steel by the Basic-Bessemer and 


Open-Hearth Processes. 


1. HEAT REQUIREMENTS 


(a) Bessemer Process 





Total 
Metal- Per cent. Weight. Reaction Heat Heat 
loid Product. Evolved. Evolved. 

Ib B.Th.U. B.Th.U 
per Ib x 10° 
( 3-5 78-4 co 4,374 0-34 
Si 0-5 11-2 SiO 11,693 0-13 
P 2-0 44-8 PoO, 10,825 0-48 
Mn 1-0 23-4 MnO 2,984 0-07 
Fe 2-5 56-0 FeO 2,430 0-12 
9-5 212-8 1-14 
Slag 450-0 100 0-05 

Electric power for blast supply at 19 kWh per ton 
of iron and at 26,250 B.Th.U. per kWh 0-50 
Total 1-69 

(6) Open-Hearth Process. 

3 ewt, fuel per ton of ingots at 13,000 B.Th.U. 
ver Ib 4°37 

21 Ib. fuel for producer steam at 13,000 B.Th.U. 
per Ib 0-27 


Electrical power for producers at 0-15 kWh per 
ton of steel 

Heat evolved in the bath (as above, less Fe loss) 1-02 

Slag formation, 600 Ib. approx. at 100 B.Th.t 
per Ib 


Total 5-72 
Ratio of heat requirements, Bessemer to open-hearth, 1: 3-4 


2. Cost oF HEAT SUPPLY (Pre-war Values) 
(a) Bessemer Process 


a. d 
Loss in weight of charge = 9-5 per cent. at 41. 
er ton , 
Cost of blast power, 19-0 kWh at 0-3d. kWh 6 
Total 8 1 
(b) Open-Hearth Process. 

1 per cent. loss of charge weight (not balanced by 
Fe in oxide) at 4/. a) 
3 cwt. fuel at 20s. per ton gasified 3 0 
21 Ib. fuel for producer steam at 20s. per ton 2 
Ore feed 3-25 cwt. at 25s. per ton 4 0 


Total 7 11 


open-hearth steel for the production of cold-reduced 
strip for galvanising. The process has not yet been 
developed for higher carbon steels, owing to the risk 
of phosphorus returning on recarburising should any 
remnants of converter slag be present. It is likely, 
however, that with the employment of double ladling, 
which could be done if converters larger than the 6-ton 
vessels employed were available, the separation of slag 
could be made sufficiently complete for the dephos- 
phorisation of high-carbon blows to be positive. 

The Perrin and King processes of dephosphorisation, 
by washing with liquid slag, should also be alluded 
to, as they exemplify another, though more costly, 


type of treatment adaptable to the removal of larger | 


percentages of phosphorus from blown metal. The 
principles of converter design have lately been subjected 
to critical scrutiny on the Continent. The new large 
basic vessels of 40 tons to 60 tons capacity, which 
have been introduced recently, are proportioned to 
reduce ejection losses to a minimum. This is achieved 
principally by the adoption of a relatively shallow 


| 
| 
| 
| 
| 
| 


increase further the inherent attractions of this Process 


version cost. 


after the termination of the last war there was 4 
recession in the production of electric steels, due to the 
elimination, in the course of ordinary com petition 
of a number of fundamentally weak operations and 
the progressive improvement of the cheaper open. 
hearth product. Within the last 10 years or go 
however, a pronounced revival in electric ste: mann. 
facture has occurred, stimulated by the demand for 
high-alloy steels which, when suitable scrap supplies are 
available, can be made economically in electric furnaces 
of medium and large capacity, especially in the lower 


carbon ranges. The growth in furnace capacity hag 
been considerable. The largest unit now work ng, as far 
as the author is aware, is of 90 tons. This is produ ing 
alloy steels at an average rate of nearly 10 tons an 
hour on a current consumption of about 600 units 
per ton. The pan of this furnace is of oval shape te 


allow for the use of 6 electrodes, each set of three 
being supplied by a transformer of 10,000 kVA {| 
though this furnace has not been duplicated, the size 
for large production in the United States now lies 
between 30 tons, with about 10,000 kVA of trans. 
former capacity and capable of melting nearly 5 tons 
an hour, and 60 tons with relatively lower transf srmer 
capacity and a melting rate of about 6 tons to 7 tons 
an hour. On the Continent it is general to employ 
units of between 20 tons and 30 tons, as it is con- 
sidered that smaller sizes are more satisfactory for the 
type of trade which has usually to be catered for 


| by the special-steel industry, without being appre. 
|ciably less economical in operation than the larger 
furnaces favoured in the United States, provided 


that modern developments in design are incorporated, 
One of the most important improvements which has 
been introduced in electric-furnace construction, 
from the operating standpoint, is the removable 
roof which facilitates rapd charging by means of 
buckets or skips. Another refinement is the rotat 
| able body by which, it is claimed, faster melting down 
| of scrap can be obtained. An inherent advantage 
which, at present, is possessed exclusively by the 
electric furnace is its ability to maintain an atmosphere 
over the charge which is so nearly neutral that it is 
| possible to make and carry a reducing slag for the 
| requisite period. Whether we are within sight ot 
being able to approximate to these conditions in the 
open-hearth, owing to the precision in combustion 
control now possible with certain of the available fuels, 
is an interesting conjecture. 
(To be continued.) 








GRAPHITE COATINGS FOR 
ELECTROSTATIC SCREENING. 


Ovr attention has recently been drawn to the use 
of graphite-coated surfaces as an alternative to metal 
foil and similar materials for the electrostatic screening 
of electrical equipment and delicate research apparatus 
The method possesses the advantage that the coating 
can be applied to most substances, such as glass, 
rubber, metal, wood, and plastics, of any shape. 
Messrs. E. G. Acheson, Limited, 9, Gayfere-street, 
Westminster, London, S.W.1, inform us that they have 
received a number of inquiries on the subject and they 
recommend that their ‘* Aquadag’’ colloidal graphite 
in water be diluted with two or more parts of distilled 
water and applied by means of a brush, or by some other 
suitable method, to the surfaces requiring treatment. 
The surfaces, however, should be cleaned and degreased 


| before the solution is applied and the graphite coating 


bath to enable a low blast pressure to be employed, | 


thus saving power; and also by increasing the annular 
area between the inside of the body lining and the 
outer ring of tuyeres, to form a circulating space in 
which the vigorous agitation of the bathis damped 
down, thus reducing the tendency for material to be 
thrown out of the mouth. This change marks a 
reversion towards the original shape of converter 
proposed by Sir Henry Bessemer. The overall height 
of the vessel above the bath level bas also been 
increased with the same object. The importance of 


|securing uniform delivery of the air through the 
|whole range of tuyeres has been appreciated 


new designs show signs of streamlining in the air- 





and | 


formed can subsequently be dried in a warm atmosphere 
or by heating. As the electrical conductivity of the 
graphite coating formed in this manner varies with its 
thickness, the conducting path can be improved by 
brushing on successive coatings of a more dilute 
dispersion of the colloidal graphite. Naturally, how 
ever, one coating should be dried before another 
one is applied. It is stated that, owing to their 
extreme fineness, the graphite particles generally lie 
flat on the surface to which they are applied, thus 
ensuring good electrical conductivity and freedom from 
internal arcing and presenting a uniform texture and 
appearance. Light polishing improves still further the 
orientation of the particles with respect to the surface 
on which they lie and hence increases the conductivity 

When the coating is applied to the external surface 

of equipment and it is desired to protect the graphite 
from atmospheric influences and abrasion, a coating 
of a suitable varnish can be applied over the graphit 
layer. Apparatus which is screened in the manne? 
described can be earthed by any of the usual methods, 
the coating forming a highly-efficient contact medium 
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GRAPHICAL SOLUTION OF FLUID- 
FRICTION PROBLEMS.* 


By E. 8S. Dennison. 


Tae data in any general case of fluid friction are 
commonly presented in the form of a diagram in which 
friction coefficient appears as a function of Reynolds 
number, both to log scales. This non-dimensional 
method of plotting serves to identify all states of flow 
for which the dynamical conditions are similar. As a 
result, the data can be applied to physical circumstances 
which may be widely different from those of the original 
experiments. In making use of friction data in this 
form, it is frequently required to find a solution in 
terms of some variable, for example, velocity, which 
appears both in the friction-coefficient group (= ¥) 
and in the Reynolds-number group (= R). In the 
laminar region there is an explicit relation between 
and R, and the analytical solution is simple. At higher 
values of R, the ¥—R relation is empirical and irregular. 
No analytical solution is practicable, and it is usually 
necessary to resort to a trial-and-error method. 

This paper describes a graphical procedure which can 
be used to solve the YR equation directly in terms of 
the required variable. The method is simple in 
application, and introduces no error beyond what 
is common to graphical constructions. It will be 
explained by discussing certain common cases having 
to do, respectively, with the terminal speed of a falling 
sphere, and flow in a pipe. Similar methods may 


big.1. 
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prove useful in other fields than that of fluid friction, 
provided that the experimental data are capable of 
being represented in non-dimensional form. 
The resistance to motion of a sphere in a fluid medium 
is given by 
Ze. 
= i d* , ° . () 


t 
r vp 


in which r resisting force; w& coefficient of resist- 
ance, a number; p = density of fluid medium ; 
v = velocity of motion; and d = diameter of sphere. 
At terminal speed, the resistance r equals the net 
gravitational force acting upon the sphere, so that 


r 5 P(e - p)g. ‘ - (2) 


in which o = density of sphere, and g = acceleration of 

gravity. 
From equation (1), 

rn 8r 1 | 

— . (la) | 

nm pv d* (1a) | 


Combining with equation (2), 
4 a—p\d 
wo 39 “—*) a : - (3) 
It is known that the coefficient » is a function of the | 
Reynolds number, defined as 


dv 
Remee . . i @ 
“ 


Technical application of the theory of terminal} be adjusted by an arbitrary change of units. For 


speeds, with special reference to spherical particles, 
leads to the following two cases: I.—Given particle 
diameter and other necessary data, to compute ter- 
minal velocity ; II.—Given terminal velocity and other 
necessary data,‘to compute particle diameter. In each | 
case, the variable sought appears in both ¢ and R. | 
| What is required is the solution of two simultaneous | 
equations. Graphical methods for effecting this result 
will be described in the following sections. 


I.—Computation of Terminal Velocity.—The curve in 


Fig. 1 represents the equation 
log =f (log R). . . (5) 
or 
4 - d dv 
log E g (° 2) =| f [ 108 (: “). (5a) 
3 p v2 yh 
Let 
1 
Zp log — e. (6) 
log R — log v . (6a) 
and 


4 


log J + 2 log v . (7a) 
Then equation (5) may be written 


f (xy + log v) . (8) 
1 (using any homogeneous 


(ye — 2 log v) 
As a special case, when v 


a Fig.2. 





LogA 


(7748.8.) 


a 
LogR 


similar to that just outlined. 


example, plot zy = zt» + 1 and y’» = y»y — 2, as in the 
figure ; velocity is then measured in a new unit 10 times 
as large as the original. 

Il.—Computation of Diameter.—The reasoning is 
In this case 


ra = log (*") . 2 ee 65 
R 


=logR—logd . si . (9a) 

and Ya = log 35(*)] : . (10) 

= log ¢ — logd (10a) 
Equation (5) becomes 

(ya + log d) = f (xq + log d). . (Il) 


All points (xq, (yg), for which R and ¢% are constant, 
lie in a line having the slope +1. The distance 
la = V2 log d. Fig. 1 includes an axis for log d, 
suitably graduated. In the region above and to the 
right of the curve, d<(1; below and to the left, 
d>1. The procedure in Case II parallels that given 
for Case I. The construction is illustrated by an 
example. 

One form of the equation for frictional loss in a long 
straight circular pipe is 


2 
Ap slioan 


>D° (12) 






| system of units), z, = log R and yy= log ¥. Then|in which A p = pressure loss due to fluid friction ; 


equation (8) becomes numerically identical with equa- | A = pipe-friction coefficient, a number; p = density 


tion (5), and is represented by the curve in Fig. 1. 


of fluid ; u = mean velocity of flow ; L = pipe length ; 


In general, a point (zy, ¥y) is displaced from the | and D = pipe diameter. 


corresponding point (R, ¥) on the curve by the amounts | 

—logv and Ay = + 2 log v; therefore, all | 
points corresponding to a state of flow (R, ¥) lie in ay 
line passing through that point and having the slope | 





.- 2. Furthermore, the distance, /,, measured diagon- | A = R° 


| Reynolds number, R = 


It is known that the coefficient A is a function of the 


D 
— —“? In the laminar region, 


> 


At and above the critical range (R = 1,200 


ally from (R, ¥) to (xp, yy), is V2? +1 log v | to 2,400), no simple algebraic relation exists, although 
5 log v. | for the turbulent region approximate expressions such 


The data for a problem of type I permit zy and yy 
to be computed. 


as A = const. x R" have been used. Frictional resist- 
An axis for log v, having the proper} ance varies with the relative roughness of the pipe 
slope and suitably graduated, has been added to Fig. 1. | wall, hence a number of curves representing A = f (R) 
It is only necessary to locate (zp, yy) on the diagram | are required. 
and pass a line through it parallel to the log v axis. | such curves as given by Pigott*, although several have 


Fig. 2, herewith, includes a series of 


in which yu is the viscosity of the fluid. Stokes’ law is | This line will intersect the curve at some point (R, ¥), | been omitted to avoid crowding. The reference should 
» 


24 
valid in the laminar region and there % R° but this 


expression ceases to be accurate above R 0-5. 


Velocity | each numbered curve applies. 
If | 18 represents “‘ entirely rough” pipe (A = 0-054) and 


| and the Reynolds number and resistance coefficient for | be consulted regarding the type of conduit to which 
the case in question are thus fixed at once. 
is found by laying off length J, on the log v scale. 


Of the two extremes, 


Fig. 1, herewith, represents log ¥ as a function of log R (Xp, Yp) lies above the curve, v > 1 (i.e., log vis positive) ; 119, “lowest values for «drawn brass tube.” Many 


over the extensive range for which data are availabletf. | 
Except in the narrow laminar region, the function can- | 
not be expressed algebraically. 





* Paper presented at the annual meeting in New York, | dimensional diagram. 
December 1-5, 1941, of the American Society of Mechani- | made in the dimensional plane. 
| measured from the data curve where log v= 0. The 
construction for a possible pair of values (zp, yy) is 


cal Engineers. Abridged. 
t “Calculation of Terminal Speeds,’”” ENGINEERING, 
Vol. 150, page 441 (1940); 
Dennison, ibid., vol. 151, page 294 (1941). 
i Applied Hydro- and Aero-dynamics,”’ by 
Prandtl and O. G. Tietjens. London: 
Publishing Company, Limited (1934). 








diagram, the co-ordinates of which are dimensional in 
| log v, has in effect been superposed on the original non-| method can be used to advantage will be discussed. 
The geometrical construction is | Both of these represent cases frequently encountered in 
practice: III.—Given properties of the fluid, length 
and diameter of pipe, and pressure drop, to compute 
flow velocity ; 
see also Letter from E. S./1 

| consistent set of units may be used, and with a change | 
L. | in the unit of velocity, point (xy, yy) will merely shift | Pigott, Mechanical Engineering, vol. 55, page 497 (1933). 
McGraw-Hill | up or down the same sloping line. 
| found to lie outside the limits of the diagram, this can ' Bakhmeteff. Princeton University Press (1936). 


In the foregoing, it will be noticed that a second 





Displacements are 





if below, v <1. | other sources of friction data are given by Prandtl and 
Tietjens, and by Bakhmeteff.t 


Two pipe-flow problems in which the graphical 


IV.—Given properties of the fluid, 





Any | 


neluded in the diagram by way of illustration. 


Should (zp, yp) be | 


* “ The Flow of Fluids in Closed Conduits,” by R. J. 8. 


+ “The Mechanics of Turbulent Flow,” by B. A. 
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volume rate of flow, length of pipe, and permissible} ‘“ ENGINEERING ** ILLUSTRATED 
pressure drop, to compute the requisite diameter of PATENT RECORD. 


pipe. This is typical of the case where a pipe size ad nemmeren on . men 
éo be esl ification. A ACTS OF SPECIFICATIONS RECENTLY 
Sn Fonpeatiion of Flaw Vebotae Teams exciton PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
(12) e The number of views given in the Specification Drawings 
o | t stated in each case; where none is mentioned, the 
2D:-Ap (12a) Specification is not illustrated. 
pwL 4 . ~ | Where inventions are communicated from abroad, the 
| Names, etc., of the Communicators are given in italics. 
- f (log R) | Copies of Specifications may be obtained at the Patent 
g ° ° Office Sales Branch, 25, Southampton Buildings, 
2D-Ap Dup | Chancery-lane, London, W.C.2, price 18. each. 
log (S31") = 1 [106 ( )]. (13a) The date of the advertisement of the acceptance of a 
t 


Since 


log A (13) 


vu? L io Complete Specification is given after the abstract, in 
each case, unless the Patent has been sealed, when the 
word “* Sealed’ is appended. 

| Any person may, at any time within two months from the 

date of the advertisement of the acceptance of a Complete 

} 

| 


Le 
Dp 

~ 

= log R — log u 


ty = log (14) 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


. (I4a) 


(15) | AERONAUTICS. 





on. 
= log A + 2 log u 

Equation (13) becomes 
(¥y — 2 log u) = f (zy + log u) (16) 


| 540,774. Aero-Engine Supercharger Control. Aero 
- (15a) | Engines, Limited, of Bristol, and G. F. Halliday, of | 
| Bristol. (1 Fig.) May 30, 1940.—The control system | 
is designed to give an aircraft increased performance at 
| take-off or high altitudes or in a climb. The drawing | 
The data of the problem permit z, and y, to be com-| shows a V-type of engine, the engine crankcase being 
puted. The point being plotted in the diagram, Fig. 2, | shown at 1 with one bank of cylinders 2. On the back end | 
will be displaced from the point (R, A), representing the | of the crankcase the supercharger 3 is mounted, and is 
state of flow, by the amounts Az = — log u and_| driven through a clutch eperated by the control lever 8. | 
Ay = +2 logu. As in Case I, all such points lie in| The carburettor 9 is controlled by the throttle lever 10, | 
a line having the slope — 2. The diagonal length /, | and is mounted on the intake of the induction manifold | 
from (R, A) to (zy, ¥y) is equal to /5 log u. A gradu- 13, which also includes a branch leading to the blower | 
ated axis for log u, of proper slope, is given in Fig. 2. | inlet. The clutch lever is also connected to the intake 
In the region above the curve, u> 1; below it u < 1. change-over valye 16. The valve 16 is thus operated in 
The construction is illustrated. A useful feature of | #cordance with the clutch setting, the arrangement 
the graphical solution, in this case and in Case IV, ia | being such that when the supercharger is clutched in, 
that a single construction gives the result for each the intake change-over valve closes off the normal 
grade of pipe which the designer may wish to consider. inlet to the induction manifold and the carburettor 
IV.—Computation of Pipe Diameter.—Let Q = | delivers into the intake of the blower. When the clutch 
volume rate of discharge. Then, in a circular pipe ae oe 


4Q 
aD 


Substituting in equation (12a) 


| 


205] FEESFEET 
(17) 


‘= 





(18) 





(19) 
s22)] (136) 
7Dy 


+ , 
Zp log (—*) . ; - (20) 
7 
= log R + log D : 
m-Ap 
vo = 8(T a) 
= log A— 5 log D 











is disengaged, the valve 16 closes off the supercharger 
intake. Petrol is delivered to the carburettor by the 
fuel pump 18 from one or other of the tanks, through the 
supply valve 22. This valve is operated by the hand 
lever 24 and also automatically through a slave unit 25. 
The clutch lever 8 is connected to the slave unit 26, from 
which a plunger is connected to the advance and retard 
control 29. A branch from the slave unit 26 leads to 
the variable-pitch airscrew control unit 31, which is 
also connected to the slave unit 25. The slave units are 
all operated together through the control rod 7. If the 


(23) 
Equation (13) then becomes 
(yp + 5 log D) = f (zp — log D) (24) 
Computing zp and yp from the data, the plotted 


point will be displaced by Az = log D and Ay = 
— 5 log D from the corresponding flow point (R, A). 
Such points lie ina line the slope of which is — 5. 


A graduated axis of proper slope has been added to the 
diagram and the construction is illustrated. Below the 
curve, D>1; above it D< 1. 


The | 
diagonal distance |, is 4/5" + 1 log D = +/ 26 log D.| 


The solution yields | 
directly the diameter of pipe required, together with | 


fuel tank 20 contains high-octane petrol and the fuel 


tank 21 contains ordinary grade fuel, the arrangement | 


is such that when the supercharger is clutched in for 
take-off, to maintain power at height or to achieve a 


fuel valve connects the supply of high-octane fuel from 


pitch setting of the airscrew being appropriately reset 
( Accepted October 29, 1941.) 


the tank 20 through the supercharger, the ignition and | 


\(3 Figs.) 
rapid rate of climb or exceptional burst of speed, the | 


cessation of the decay current in the field winding 7 ot 
the exciter, owing to its much higher inductance. Heng, 
a certain amount of residual current from the field wind- 
ing 4 will tend to flow through the exciter field Winding 7 
in the reverse direction, and this reverse flow current may 
be of sufficient magnitude to produce demagnetisation 
or reverse magnetisation of the shunt field. To Prevent 
this, a metal rectifier 9 is connected in the shunt fielg 
circuit in series with the field winding 7 having its cop. 








4 





(540.586) + 
ducting direction in the normal direction of flow of the 
exciting current. Hence, if the regulator 8 is suddenly 
moved to the position for minimum excitation, both 
fields collapse at their natural rates, but reverse flow of 
current through the field winding 7 is prevented by the 
rectifier 9. The main field decay current is, therefore, 
compelled to flow through the armature circuit and de- 
magnetisation of the exciter shunt field is avoided, 
(Accepted October 22, 1941.) 


MOTOR VEHICLES. 

540,429. Rubber Wing. Dunlop Rubber Company, 
Limited, of London, and S. Sadler, of Birmingham. @G 
Figs.) July 12, 1940.—The wing is designed to be 
detachably secured to the vehicle without visible meta] 
fastenings. The wing is moulded to shape, and the 
undersurface is moulded with integral continuous pro- 
jections 3 running from front to rear, the projections 


Fig.l. 














being of opposed L-shape. The toe portions 4 are sprung 
over a metal strip 5, which is connected to the vehicle 
frame or body by supports 10. The wings are secured 
positively by a number of clips 6 of channel section, the 
upturned edges of which embrace the outer sides of the 
projections 3. The clips are held in position by studs 8 
threaded into the metal support. (Accepted October 16, 
1941.) 
MISCELLANEOUS. 

540,497. Roots Blower. Broom and Wade, Limited, 
of High Wycombe, and H. S. Broom, of High Wycombe. 
April 17, 1940.—The blower is designed to 


give a uniform output characteristic instead of the 


| pulsating output obtained when the rotor lobes and the 


the Reynolds number and friction coefficient at which | to meet the new conditions. 
it will operate. Results are found simultaneously for | 
each grade of pipe represented in the diagram. ELECTRICAL APPARATUS. 
The graphical methods described are based upon the 540,586. Preventing Demagnetisation. Mawdsley’s 
use of a simple mathematical device. In the problems | Limited, of Dursley, and N. W. Jones, of Dursley. (2 Figs.) 
discussed, the effect is to substitute a direct and rapid | May 7, 1940.—The invention is applicable to separately- 
solution in place of a trial-and-error solution. It is | excited motor or generator sets, particularly those which 
possible that similar methods may be found useful in employ a common main field and exciter shunt field 
other instances, where experimental data have been | regulator. The set shown consists of a main motor or 


assembled in non-dimensional form. 








CONTROL OF TIN.—The Minister of Supply has extended 
the Control of Tin (No. 3) Order, 1941, by a new Order, 
No. 4, 1942, which came into force on Monday, Feb- 
ruary 16. Order No. 3 covered ores, concentrates, 
residues, etc., of tin, as well as defined forms of metallic 
unwrought tin and tin scrap. Order No. 4 brings the 
tin content of alloy scrap containing not less than 12 per 
cent. of tin and of tinplate clippings and waste within 
the definition of Order No. 3. Certain small users are 
exempted from the licensing provisions. Inquiries should 
be addressed to the Joint Controllers of Non-Ferrous 
Metals, Grand Hotel, Rugby. 


ee and a direct-current exciter 2, the two 
armatures being mounted on a common shaft. The 
| field winding 4 of the main machine is connected across 
|the terminals 5, 6 of the exciter, which has a shunt 
| field winding 7. The armature circuit includes a series 
regulator 8 for varying the value of the exciter armature 
,carrent. If the regulator 8 is suddenly moved to reduce 
| the excitation of the main machine to its minimum by 
inserting maximum resistance in the circuit of the exciter 
|armature, the potential difference across the points z 
| and y, and hence across both the field windings 4 and 7, 
| falls rapidly to a very low value. The decay of both 
fields tends, as is well known, to maintain the exciting 
currents in their respective original directions, as shown 
| by the arrows I m and I /, but the decay current in the 
field winding 4 of the main machine persists after the 








inlet are parallel to the axis of rotation. The lobes of the 
rotors are parallel with the axis of rotation, but the inlet 
is inclined from side to side of the casing ; that is to say, 
ite lower and upper bounding edges 11-12 and 13-14 are 











parallel, but are inclined to the axis of rotation. In 
this manner the intake effect is spread uniformly over 
the angle of the inlet to give a continuous discharge 
characteristic. The angle of the inlet is half of the 
angle between adjacent lobes; that is to say 60 deg. 
in the example shown, and with two-lobed rotors the 
angle would be 90 deg. The outlet can have any form, 
although in some cases it may correspond, or be comple- 
mentary, to the inlet. (Accepted October 20, 1941.) 
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SURGE PROPAGATION—I. 
By Dr. T. F. Watt, M.LE.E. 
(Continued from page 143.) 


(5) Expression for the Distortion of a Rectangular | 
Wave.—In accordance with a rule given by Heavi- | 
side it is permissible, in the case of an infinitely long 
rectangular wave, to write 


. 1 
wit 1; that 18, w= ?’ 


in W hich case 
B- 4 x= pve. oo (19) 
2Z, 2Z. 2Z, Vi 
so that such a rectangular wave of pressure magni- | 
tude V will decay to the value v after travelling a 
distance x along the line where 
RK p r 
; 22. » 2Z 
v=Ve ““e eVe ““eve (20) 
For the interpretation of expression (20) it is 
convenient to express ¢ in terms of the equivalent 


distance, Viz., 9 utkm., where u 3 x 10° km. 
per sec., 30 that, 
_ Pv u oe: 
v= Ve 2 Va (21) 


Thus, if in Fig. 11 the wave has travelled a distance 
( A, then the expression (21) will give the pressure 
at any point in the line distant q km. from A, ; 
that is to say, 
and the expre ssion (21) is plotte ed as a function of q | 
(after inserting x = 2,,, that is the distance of A,, ! 


if g is measured from the point A; | 





_ENGINEERING. 


Consider now, the aaa, an cases : 
(i) Surge travelling between two transmission- 
line conductors. For the two conductors 


9 9 
p=2p, 3 \/2 o,, 10-* ohms per km. 
7 


(see equations (10) and (13), page 142, ante), 


that is, 
4/2 
p? = zB (:) G% wr, 
and inserting as before 


d=1cm.,o,= 1-9 x 10°, and Z, = 500, 


| then 


Qsx = = oo az* km. for x in km. (24) 

| Hence, when x = 1 km., the surge will reach 0-63 
times its final value at a point which is only 6-6 cm. 
distant from the point A, (see Fig. 12); in other 


| words, the damping effect of the line conductors 


alone is negligibly small. 
(ii) Surge travelling between one transmission | 
line and the steel earth line. In this case, 


P= Pot Pu = Pur 


=— 
= iW? o,, # 10-* ohms per km. 
7 


that is, 


If the effective permeability of the steel earth line 


is taken to be » = 200, and d = | cm., and if the 
specific resistance of the earth line is o, = 13 x 10° 
e.m. units per centimetre cube, then 

= 15-6 x 10-5 


Qsx = 2°23 x 


and 
10-* 2? km., for z in km. 
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then the curve 
distribution 


Fig. 11, from the 

marked x = x, will give the 

along the line. 
When the wave 


supply end), 
pressure 


has travelled the much shorter 
distance 0 A in Fig. 12, the rise of pressure at A, 
will be given by the much steeper curve marked 
x= 2, in Fig. 12. At the supply end of the line, 
that is, for 2 = 0, the shape of the pressure curve 
will, of course, be given by the original rectangle. 
These results are most easily surveyed and com- 
pared if all the time curves are given a common 
origin, as shown in Fig. 13, each curve corre- 
sponding to a particular point on the line distant 
x km. from the supply end. Fig. 13 has been 
drawn for the same conditions as were assumed 
in paragraph (4) in the case of Figs. 9 and 10, page 
143, ante, so that the general equation (22) for these 
conditions becomes 
—0-1 — 
v= Ve V¢@ - - (32) 

A numerical comparison of the effective damping 
of surges on overhead lines due to different conditions 
of damping can be obtained by means of the expres- 
sion (22), which defines the point on the line at 
which the pressure has reached 0-63 times its final 


value ; that is, ( — *) times its final value. If 
€ 


the distance q in km. from the point A,, Fig. 11, 
at which the pressure reaches 0-63 times its final 


1 
value is Q,,., then in expression (21) v (: - =) ¥; 
so that 


, mL I 
(1-z)=« 2ho V7 
€ 


It follows from this relationship that 


2 
Qsx =1]-2 om x, . . (23) 


0 


! 


s 
3 








60-—- + 





| 
ae ee See 
al 0 do 
7746.1.) 
For x = | km., Q,, = 22-3 metres, so that for a 


point on the line at a distance of 1 km. from the 
supply end, the surge will reach 0-63 times its final 
value at a point which is 22 m. behind the point A, 
(Fig. 11). An inspection of the typical curves in 
Fig. 13 emphasises the fact that in this case the 
damping is very much greater than in case (i) in 
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| which the surge was travelling between two line 
conductors. 

| (iii) Surge travelling between one transmission 
| line conductor and the earth surface as a return 
path. In this case tes 


1 
P= pet pe = Pe = i as 10~* ohms. per km. 





If the height of the line conductor above the ground 
is 9-5 m. and if co, = 10" e.m. units per centimetre 
| cube for damp earth, then 

py, = 0-353 x 10-1 and Q,, = 0-05 z* km. 

For a point on the line distant 1 km. from the 
| supply end the surge in this case will reach 0-63 
| times its final value at a point which is 50 m. from 
‘the point A, (Fig. 11). 

In all these cases it is to be observed that the 
quantity Q,, is a measure of the length of the wave 
front and therefore of the attenuation. In the case 
|of a surge which starts as a narrow rectangular 
| band of breadth Y, as has been already considered 
|in paragraph (4), expression (19) shows that, for a 
| point A in Fig. 14 which is distant x, from the supply 
end of the line, the magnitude of the pressure when 
the surge has travelled the distance Y will be given 
by inserting g = Y in equation (21) ; that is, 


ep a/e ~~ 
3z, V <7 _ 





v=V Ve Pse (25) 
where 
22, /¥ 
De = : a, 
si Pp u 


and may be termed the “ skin effect damping con- 
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stant.” This expression shows that for x = 0, 
v = V, and as 2 increases, the height of the wave 
front decreases as shown in Fig. 14 by the curve 
marked x,, for which the peak value will be given by 
CB. The wave will then decay so that the tail of 
the wave will spread out, as shown in Fig. 14, 
which should be compared with the corresponding 
curve in Figs. 9 and 10. Expression (25) also shows 
that the greater the distance the surge has travelled 
from the supply end of the line, the lower will be 
the peak value, the less steep will be the decay 
of the tail, and consequently the greater the length 
to which the tail, will extend along the line. 

(6) Corona Damping._-When the pressure v of 
the surge exceeds the corona limit v, (Fig. 15) the 
difference of pressure (v — v)) operates to produce a 
glow discharge, with a consequent loss of energy 
involving correspondingly heavy damping. If the 
glow discharge current is taken to be proportional 
to the excess pressure (v — v,) the power loss per 
unit length of the line will be 
v(v — Up») 

7, 
where a is the effective resistance of the glow dis- 
charge path per unit length of line. Now the power 
of a travelling wave is 


Py _ vty = 





2 
P=yj= Zz 
so that the loss of power may be written 
-éPa—F dee 2 Me, 
Zo 
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that is, 
a _dv = Zo dx 
v— v% 2a 
so that 
Zo ~ 
v-—%= (V - Uo) € 2a * = (V Ue) € Dea (26) 


where V is the initial value of the wave pressure. 
The “ corona damping constant * may therefore be 
written 
2a 
Zo 

which corresponds to the “time constant” in 
functions which decay logarithmically with the 
time. The value of D,,. thus depends upon the 
type of conductor and the polarity of the surge. 
From actual practical measurements, the glow 
discharge of a 100 kV line to earth has an average 
value of about a = 2,500 ohms per kilometre, so 
that for Z, = 500 ohms, the damping constant is 
Do, = 10 km. It appears therefore that the damp- 
ing of that portion of the serge wave which exceeds 
the corona limit vo, that is, abc in Fig. 15, is such 
that the shape remains unaltered, but its magni- 
tude is heavily reduced. Since the corona limit 
of a high tension line is only about 30 per cent. 
above the operating pressure, it is seen that, how- 
ever large the surge pressure may be, the corona 
damping effect is so powerful that, after travelling 
a distance of from two to three times D,,., that is 
about 20 km. to 30 km., the surge pressure becomes 
innocuous. 

When corona damping and skin effect resistance 
damping occur simultaneously, the total effect is 
given by combining the expressions for the two 
individual effects, viz., the expressions (25) and 
(26); that is, 


' fw - U,) «€ Dor 4 v» | € Dsx 


Der 


r = 


Comprehensive tests with travelling waves having 
crest values up to 500 kV on a 110-kV line have 
shown that the foregoing formule are in accordance 
with the actual test data. For these tests the 
corona limit was 140 kV. The graph, Fig. 16, page 
181, is derived from Voerste’s results and shows the 
mean values obtained from tests with artificially- 
generated surges on each of the three lines of a 
three-phase system and of both positive and negative 
polarity. The diagram is drawn with a logarithmic 
ordinate scale and comprises two straight lines, a 
pronounced kink being formed at the point which 
corresponds to the corona voltage limit, viz., 
140 kV. As a mean result of the tests it is found 
that the corona damping constant is D,, = 15 km. 
and the skin effect damping constant is D,,. 
45 km. 

When the corona discharge is very powerful, the 
result is to increase the effective diameter of the 
conductor and, consequently, to increase the capa- 
citance and thus to reduce the surge impedance. 
Expression (26) shows that this is unfavourable, in 
so far as the corona damping constant is concerned, 
while expression (25) shows that this reduction of 
the surge impedance is favourable in so far as the 
skin effect damping constant is concerned. Actually 
these two opposing effects about neutralise each 
other, so that the effect of the reduction of the surge 
impedance due to corona increase of the effective 
diameter of the conductor is practically nil. 

In Fig. 17* is shown how a travelling wave 
becomes modified during its passage along the line. 
In this case the surge was applied to the three con- 
ductors in parallel of the 132-kV single-circuit line 
from Portsmouth to Reading. The surge wave was a 
positive one, the crest value at application being 
about 370 kV, while the corona voltage limit was 
about 300 kV. The surge travelled between the 
three conductors in parallel and the earth, and for 
such a condition the surge impedance was about 
200 ohms. Curve | refers to the point of application 
of the surge (Tower M 154), curve 2 refers to a 
place distant 0-97 mile (Tower L 1), curve 3, to a 
place 2-94 miles distant (Tower L9) and curve 4 
was taken at Reading (Tower P-H 1) distant 47-47 
miles from the place at which the surge was released 
on to the line. It is to be observed that curve 2 
shows a high-frequency oscillation of about 





* E.R.A. Report, Fig. 185 [top diagram], Part II, | 
Chapter 9, page 187. ; 
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9 x 10° cycles per second beginning on the front 
of the wave at about the corona voltage limit and 
becoming damped out near the wave crest. 
Although this high-frequency oscillation is associ- 
ated with the corona, its formation has not yet 
been explained. 

In Fig. 18* is shown the modification of a “chopped 
wave’ with the distance travelled, the crest of the 
wave being above the corona voltage at the point of 
application. The flattening effect on the wave front 
produced during the travel is seen and also the 
gradual extension of the tail of the wave. The 
corona pressure limit was 170 kV peak value. These 
results were obtained on the Bridgwater-Taunton 
line already referred to, on page 141, ante, in con- 
nection with Figs. 1 and 2. The Tower T Ol formed 
the place of application of the wave; T 3/4 was 
intermediate between the Towers T 01 and T 13 and 
0-45 mile from T0Ol; T13 was 1-76 miles from 
TOL; T 3) was 4-28 miles; and T 57, 7-92 miles 
distant from T 01. 

(To be continued.) 
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The Aircraft Press Tool Maker. By WILLIAM 8. B. 
TOWNSEND. 
Limited. 


London: Sir Isaac Pitman and Sons, 
[Price 5s. net.] 
Tuts little book has been written for the benefit of 
mechanics, fitters and apprentices who wish to 
obtain a practical knowledge of the construction 
of the simpler types of aircraft press tools, and the 
author has succeeded in condensing a large amount 
of sound practical information, of the kind they are 
likely to require, in the limited space of 69 pages. 
His direct approach to his subject will make a 
strong appeal to those for whom the book is written. 
The text begins with a section dealing with the 
steels in common use for press tools. The author 
wisely stresses the importance of correct heat 
treatment and provides concise and accurate 
advice, while keeping completely clear of theoretical 
considerations. The table suggesting heating and 
soaking times for various sections should prove very 
helpful. It is a pity, however, that both Fahrenheit 
and Centigrade scales of temperature are employed, 
as this may lead to some confusion. Another minor 
point for criticism is the mention of definite brands 
of alloy steel, instead of the general types which are 
available from all reputable steel makers. 

The greater part of the book is concerned with 
the construction of simple press tools. The general 





* E.R.A. Report, Part II, Chapter 8, page 175. 
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scheme is to give a brief description and sketch of 


each tool, together with practical advice on the 
procedure which the tool maker should adopt in 
constructing it. Both illustrations and descriptive 
matter are commendably clear. A short section 


gives a brief account of alternative methods of 


production, such as hammers, stretching 
presses and draw Non-metallic die 
materials and low melting-point alloy tools are also 
briefly dealt with. 
to the man in the shop or drawing office as an intro- 
duction to the particular field which it covers. It 
serves the dual purpose of providing useful informa- 
tion and at the same time whets the appetite for 
more, but would have been more helpful if the 
author had indicated where this detailed instruction 
might be found. 


drop 
benches. 


The book can be reconmimended 


Physics for 
M.A., 
Limited. 


FLEMING 
Newnes, 


AMBROSE 
George 


Engineers. By Sm 
F.R.S. London : 


{Price 7s. 6d. net.) 


D.Sc., 


It is difficult to decide for which class of reader this 
book is intended. The preface states that an attempt 
has been made to collect and give in simple language 
a summary of those parts of physics which are 
necessary for the practical engineer. The word 

‘summary ” indicates that it is not a text-book. 
Actually, the book explains simply and clearly, to 
those who possess a general knowledge of physics, 
the lesser known phenomena and the trend of modern 
research, with the resulting theories. This view 
justifies the presence of certain elementary portions 
which, no doubt, are included by way of revision 
to ensure a clear understanding of their applications 
in the more advanced work. Even so, much of the 
elementary matter could be deleted with advantage. 
The book is addressed to engineers, but it should 
appeal equally to anyone with sufficient knowledge 
of physics. The bias, as would be expected, is 
strongly electrical, and fully trained communication 
or radio engineers should be acquainted with most of 
the contents. To others with technical training, who 
have not had sufficient opportunity to keep in touch 
with the astounding results of modern physical 
research, Sir Ambrose Fleming’s survey can be 
recommended as giving a clear and concise account 
|of these developments, with a concluding chapter 
dn atom structure and “atom smashing.” 








| 

FrrE LOSSES IN THE Britisu Is_es.—Fires in Great 
| Britain and Ireland during November, 1941, accounted 
| for a total loss of 595,0001., compared with 1,102,000/. in 
pOstoten. During the first 11 months of 1941 the total 
loss as the result of fires was 9,088,000/., against 
11,128,0001. in the corresponding period of 1940. These 
figures exclude losses attributable to enemy action. 
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IV.—ELEcTRICAL ENGINEERING. 


THE past year was again a very busy one for the 
majority of electrical engineering companies and 
many firms reported a record output, although, 
towards the end of the year, the slowing down in 
new factory construction on Government account 
caused some relaxation in the demand for motors 
and other factory equipment. In most cases, this 
was hardly sufficient to cause any appreciable 
falling off in activity, but was reflected rather in a 
shortening of the delivery period quoted by manu- 
facturers. During the early part of the year, a 
substantial volume of export business was effected 
through the Electrical Machinery Export Com- 


mittee and the Electrical Goods and Apparatus 


Committee. Each of these export groups was organ- 
ised on the basis of a number of sub-groups, covering 
in the former case such products as turbines, 
generators and motors, transformers, rectifiers and 
switchgear; and in the latter, electrical instru- 
ments, conduit fittings, wiring accessories, frac- 
tional horse-power motors, electric heating, cooking 
and hot-water apparatus, household appliances, 
insulators, and portable tools. A number of addi- 
tional export groups, in some cases affiliated to 
the two already mentioned, were also set up, 
broadly corresponding with and supported by the 
principal electrical associations, such as the Electric 
Lamp Manufacturers’ Association, the Meter Manu- 
facturers’ Association, the Accumulator Manu- 
facturers’ Association, the Cable Makers’ Associa- 
tion, the Radio Manufacturers’ Association, and 
the British Radio Valve Manufacturers’ Association. 

An indication of the success of the export drive 
during the first part of 1941 was provided by the 
chairman of the General Electric Company, Limited, 
speaking at the annual general meeting of the com- 
pany at the end of July. He stated that, in spite 
of the increasing difficulties and restrictions in the 
way of export business, the company had managed 
to maintain their export trade for the year ending 
March 31, 1941, at substantially the same figure as 
in the previous twelve months. Having regard to 
the fact that the year 1939-40 included six months 
of peace (even though export trade was dislocated 


through fear of war) and the continuous decline in | 
the number of markets remaining open, this result | 


was not unsatisfactory. Towards the end of 1941, 
however, the electrical engineering industry, in 
common with other branches of engineering, saw a 
considerable decline in export business. On account 
of the war, details of new generating stations or of 
extensions to existing stations, which constitute 
such an important market to many firms in the 
heavy electrical engineering industry, are not avail- 
able for 1941, though it is still possible to sum- 
marise some of the more important work in the 
hands of a few of the leading companies. Even a 
summary of this type, however, must necessarily be 
much less complete, for security reasons, than in 
previous years. 

With regard to export business, the British 
Thomson-Houston Company, Limited, completed 
& 27,500-kW 3,000-r.p.m. single-cylinder turbo- 
alternator for India, and another machine, a 
25,000-kW 3,000-r.p.m. two-cylinder unit, for South 
Africa. Some interesting overseas orders were 
received during the year, mainly from the British 
Empire. These included a 10,000-kW direct-coupled 
turbo-alternator for Bulawayo; a 3,750-kW set 
for the Tata Company, India; and a 7,500-kW 
set for Ahmedabad; a 1,250-kW unit for British 
Columbia ; a 2,500-kW set for Rhodesia ; a 1,500- 
kW set for Madras; and a 1,500-kW back-pres- 
sure set for Tasmania. Orders received from 
overseas for transformers included one for seven 
10,000-kVA 110/11-kV units, another for two of 
3,825-kVA and 11/66-kV, and a third for three 
of 7,250-kVA and 11/66-kV. Another important 
export order received by this company was for 
& 15,000-kVA synchronous condenser for New 
Zealand. Several rolling-mill drives were also 


completed for export, including a 2,500-h.p. in- 
duction motor for a 28-in. three-high billet mill in 


India. 
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among other machines completed or in course of 
construction by the British Thomson-Houston 
Company were a 30,000-kW, a 20,000-kW set, and 


| Messrs. C. A. Parsons and Company, Limited, 
| were able to report full employment of their works 
| during 1941. Export business included the instal- 
two 15,000-kW sets. 





|lation of the first of two 20,000-kW 3,000-r.p.m. 
turbo-alternators in a power station in South 
| Africa and the completion of the first of two 7,500- 
kW turbo-alternators for the Central Argentine 
Railways; the second machine is being erected 
| on the site. Some useful orders for turbo-alter- 
|nators were also received from overseas, mainly 
|from British Empire countries. These included 
ja third 50,000-kW 3,000-r.p.m. set for a power 
|station in Australia; one of 16,000-kW, one of 
| 15,000-kW, and one of 8,000-kW for power stations 
jin Canada; and three 4,000-kW sets and one 
| 1,250-kW set for India. The company also exported 


|a number of small and medium distribution trans- 


| 





New orders received during 
the year included additional 30,000-kW turbo- 
alternators. In the transformer section, efforts 
were concentrated on maintaining the highest 
possible output, and transformers built ranged 
from 60,000 kVA at 132 kV downwards. There 
was also a good demand for transformers for 
rectifiers, and for industrial switchgear. Installa- 
tions of large turbo-generator sets by the Brush 
Electrical Engineering Company, Limited, during 
1941 reached a total output of approximately 
150,000 kW. This company also reported that 
business in transformers had increased considerably 
during the year, particularly transformers for use 
with resistance furnaces, and transformers and 


| formers, including 70 units, totalling 25,440 kVA, 
{to South Africa, and 44, totalling 21,655 kVA to 
|India. Others were exported to New Zealand, | 
| Trinidad, and Turkey. An order was received | switchboards. 

during the year for a 2,500-kVA 110/6-35-kV| Messrs. C. A. Parsons and Company installed 
| single-phase transformer for New Zealand. | 25,000-kW and 30,000-kW turbo-alternators in 
| The General Electric Company, Limited, reported | power stations in this country, and also a number 
that, during 1941, a number of turbo-alternators | Of industrial sets ranging up to 7,500 kW. The 
|had been supplied to South Africa, India and | transformer contracts for the home market included 
| Australia. Outstanding export orders included | two 20,000-kVA 66/11-kV three-phase units, two 
|three slip-ring motors, totalling 3,000 h.p., for|12,000-kVA 66/33-kV three-phase units, and one 
|driving briquetting presses. For the production | 15,000-kVA 66/20-kV, two 12,000-kVA 66/5-75-kV 
of aluminium in India, a number of direct-current | units, and one 10,000-kVA 33/6-6-kV transformer 
| generators, turbine-driven through gears, and | for a steel-manufacturing firm. Some 16 furnace- 
designed to give a low-voltage current up to 24,000 | type transformers were also completed during the 
|amperes per set, were supplied; while orders for| year. New orders received for this country included 
|the Dutch East Indies included two 400-h.p. slip- | two 15,000-kVA 66/20-kV units and two 5,000-kVA 
ring motors for bucket dredger work at sea, and one | 21/6-6-kV transformers. 

| 150-h.p. squirrel-cage motor for underground service! A war-time development reported by the General 
|in a tin mine. No details are available regarding | Electric Company was the production of a number 
exports of turbo alternators by the Metropolitan-| of mobile power units, for both alternating and 
Vickers Electrical Company, Limited. Orders to| direct current supply. The company consider that 
this company for large transformers for export | these are likely to become a normal future require- 
|included twelve three-phase units of capacities of | ment, since they can be used as standby units for 
| 19-8 and 4 MVA for 115 kV, and three 15-MVA units | a number of substations, thus obviating the need 
for 27 kV. Another important order was for 20|to provide in each substation a standby unit of 
1,667-kVA 50-kV transformers for use in 5,000-kVA | capacity equal to the largest installed unit. Self- 
banks, with three-coupled on-load tap changes, auto- contained units, complete with alternating-current 
matically operated by one motor for each bank. | switchgear, transformer, rectifier cylinders and 





reactors for use with arc furnaces. A good demand 
was also reported for circuit breakers and flat-back 





| Substantial export orders for high-voltage switch- | 
|gear were also fulfilled, including 66-kV, 88-kV 
{and 110-kV units for South Africa and New Zealand. 

The English Electric Company, Limited, handled 
a considerable volume of hydro-electric work, 
mostly for Empire countries. The second 23,000- 
h.p. vertical-shaft hydro-electric set for the. Waitaki 
power station, New Zealand, was put into commis- 
sion ; and another New Zealand contract completed 
during the year was the reconstruction of two 
existing 12,500-h.p. water turbines at the Lake 
Coleridge power station. Progress was also made 
with the 60,000-h.p. Liffey scheme in Eire, and 
| it was hoped to have the first unit in operation early 
| this year. Other exports by this company included 
|a 430-kW Diesel generating set for the Suva Town 
| Board, Fiji, two 1,000-h.p. Diesel sets for Natal, 
| and a 400-h.p. Diesel-driven alternator, with switch- 
| gear, for use in connection with rail-welding work 

in India. Exports of transformers included a 

|12,500-kVA unit for India and two 45,000-kVA 
| banks of transformers for the Victoria Falls and 
| Transvaal Power Company. Orders for switchgear 
| were received from South Africa, India and Malaya. 
| Export deliveries of transformers by Messrs. 
| Ferranti, Limited, included two 10,000-kVA banks 
of three-phase three-winding transformers for volt- 
|ages of 50/111/11 kV, and two 20,000-kVA banks 
|of 110/6-kV units. This short review, although 
| far from complete, suggests that quite a substantial 
| volume of export business was maintained, but, 
| for the most part, new orders received seem to have 
fallen below those of.a normal year. The de- 
| pendence of the export business of the industry 
|as a whole on Australia, South Africa, and India, 
which have been for several years the most im- 
portant individual markets, appears to have been 
accentuated by the war. 

In the home market, although details of power 
stations and distribution extensions are not avail- 
able, it is clear that there has been a substantial 
volume of work on hand, particularly in the case 
of transformers and switchgear. For example, 

















direct-current output panels up to 750 kW at 
460 volts, are accommodated on a single rubber- 
tyred trailer, protected by a weatherproof housing, 
while larger units, up to 1,000 kW at 230 volts, 


|are mounted on two separate trailers. To give 


these sets the maximum interchangeability, it is 
possible to arrange tappings and change-over 
switches for use on a number of high-tension volt- 
ages between 11 kV and 3 kV. Railway-mounted 
units are also made up to 1,000 kW capacity. 
The company also installed during 1941 a number 
of turbo-alternators with capacities between 30,000 
kW and 37,500 kW, and a good demand was 
reported for motors, particularly for machine-tool 
drives. 

The Metropolitan-Vickers Electrical Company 
reported a good demand for large induction motors 
up to 6,500 h.p., and their transformer department 
was working at full capacity. New work for the 
Central Electricity Board included two 60-MVA 
132-kV transformers, intended as spare units and 
designed with special regard to mobility.. Other 
work completed included a 45-MVA 132-kV trans- 
former and two 15-MVA 132-kV three-phase shunt 
reactors for power-factor compensation, as well as 
some 1,000-kVA and 500-kVA transformers of 
fire-resisting type for installation in a power-station 
boiler house to supply the boiler auxiliaries. A 
heavy demand for switchgear was reported. Rail- 
way traction and trolley-’bus work, of course, has 
been greatly restricted since the outbreak of the war, 
but the first of the L.N.E.R. electric mixed-traffic 
locomotives for the Manchester-Sheffield line electri- 
fication was tried out. An interesting order obtained 
during the year was for the electrical equipment 
for a paper mill, designed to produce paper from 
straw. 

The English Electric Company supplied turbo- 
alternators from 20,000 kW to 32,000 kW, including 
some 30,000-kW two-cylinder units ranging from 
6,600 volts to 33,000 volts. Orders were also 
received for a number of Diesel-engine driven sets 
for emergency supply in factories. Contracts were 
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received from the Central Electricity Board, for 
45,000-kVA and 30,000-kVA transformers for the 
Grid, and various orders were received from supply 
undertakings for transformers ranging in capacity 
from 10,000 kVA to 30,000 kVA. The switch 
board department, as with most other companies, 
reported considerable activity. The re-equipment 
of the Liverpool-Southport electrified section of the 
L.M.S. Railway was completed, but no new con- 
tracts were received during the year for railway 
electrification. Messrs. Ferranti, Limited, reported 
work on two 87,000-kKVA 11/66-kV and one 40,000- 
kVA 32/6-9-kV three-phase transformers for power 
stations; and one of 45,000 kVA and 132 kV 
and two of 20,000 kVA and 66 kV were put into 
service for the Central Electricity Board. Work 
under construction for the Board also included 
two 45,000-kVA 132-kV units and one 60,000-kVA 
unit. Messrs. Reyrolle, Limited, reported a heavy 
demand {or various types of switchgear. 

Most manufacturers have stressed that atten- 
tion has been primarily focused during 1941 on 
securing the greatest possible output. This has 
involved increased standardisation and a reduction 
in development work in several fields. Although a 
a good deal of standardisation has undoubtedly 
been effected by individual manufacturers, the 
difficulties of consumers would be lessened if further 
standardisation could be achieved between the 
products of different companies. In recognition of 
this, the Directorate of Industrial Electrical Equip- 
ment was formed towards the end of 1941, within 
the organisation of the Controller-General of Machine 
Tools and Equipment, to undertake central planning 
in connection with industrial electrical equipment. 
The scope of the D.I.E.E. covers rotating machinery 
(motors, generators, convertors and frequency 
changers); static equipment (transformers and 
rectifiers and condensers for power-factor correction 
and phase conversion) ; and switchgear and control 
equipment (starters, regulators and _ isolators). 
Equipment required for Admiralty purposes, for 
ground radio or air-borne purposes, and for genera- 
tion, transmissiony-or high-voltage distribution by 
electric-supply undertakings or industrial under- 
takings is excluded. The duty of the Directorate is 
to assess supplies and demand, and to see that such 
action is taken as may be necessary to secure the 
most efficient use of productive capacity. The 
Controller-General has set up an Electrical Advisory 
Panel to give advice and assistance and to ensure 
that experience from all branches of the industry 
is available to the Directorate. 

In November, 1941, it was announced that the 
D.1.E.E. had set up an Area Organisation to give 
advice and assistance to war factories in matters 
arising out of damage by enemy action to industrial 
electrical equipment. Electrical Advisers had been 
appointed in each of the Defence Areas and a number 
of electrical engineers in the areas were available as 
his assistants in case of need. The Area Organisa- 
tion had undertaken, on behalf of the D.I.E.E., a 
survey of the electrical repair capacity and the 
stocks of electrical equipment which could be called 
on in an emergency. Close collaboration was being 
maintained with the Machine Tool Control Area and 
Repair Organisation, the Ministry of Aircraft Pro- 
duction Emergency Services Organisation, and the 
Ministry of Works and Buildings Emergency Works 
Department. 

A certain measure of standardisation of electrical 
equipment for machine tools was introduced by the 
Control of Machine Tools (Electrical Equipment) 
(No. 1) Order. It was pointed out that supplies of 
electrical equipment for machine tools have to be 
planned in advance, and that the machine tools must 
usually be built and electrically equipped before 
their allocation to a particular use. Special speci- 
fications, preferences for particular makes of equip- 
ment, and, in particular, the widely varying condi- 
tions imposed by local supply authorities, had all 
hampered the efficient planning of supplies. The 
Order provided, therefore, that all such electrical 
equipment manufactured in the United Kingdom 
after January 1, 1942, should comply with British 
Standard Specifications and that electricity supply 
authorities should not refuse to supply electricity 
to users requiring to start direct on the line, on a 


exceeding 5 h.p. or requiring to use on such a system 
@ squirrel-cage motor of a capacity not exceeding 
30 h.p. The Order also provided that no persons 
should be entitled to demand delivery of electrical 
equipment produced by a specified maker or of a 
specified brand, or to require the equipment to be 
submitted to any test other than might be necessary 
to establish compliance with British Standard 
Specifications. Tests required by the machine-tool 
makers were excepted from this provision. 

Another branch of the electrical engineering 
industry in which important standardisation mea- 


manufacture of radio valves. In the early part of 
the war, there was a scarcity of certain types of 
valves in the retail market owing to the demands of 
the fighting Services. Manufacturers, however, 
after concentrating on the special requirements 
necessary to the war effort, agreed to pool their 
resources when possible, and a considerabie reduction 
was made in the number of different types available. 
A system of grouping valves according to their 
characteristics was adopted and retail traders were 
supplied with information enabling them to decide 
whether a particular valve was still available or, 
alternatively, the equivalent type which could be 
substituted for it. It was considered by the British 
Radio Valve Manufacturers’ Association that, by 
the end of 1941, the total supply of radio valves for 
civilian use was over 90 per cent. of the normal 
supply, and that probably not more than one or 
two per cent. of the domestic receivers in use had 
been made useless by lack of replacement. valves. 

In other branches of the electrical engineering 
industry, also, a very high level of activity was main- 
tained during 1941. Though supplies of paper- 
insulated cable appear to have been more plentiful, 
there was a substantial delay in deliveries of rubber- 
insulated cable ; a state of affairs which is likely to 
be accentuated during the coming year, owing to 
the Japanese conquest of Malaya. Considerable 
progress has been made during the year in the 
application of plastics to cable manufacture, both 
for insulation and sheathing. Electric-lamp manu- 
facturers, for the most part, have also had a busy 
year, since, in spite of the loss of the street-lighting 
market, the black-out and increasing night-shift 
work have necessitated more elaborate industrial 
lighting schemes. 

Perhaps the only branch of the electrical engineer- 
ing industry which did not show a high level of 
output during 1941 was that producing vacuum 
cleaners and other domestic appliances. Here 
difficulties in obtaining raw materials and the opera- 
tion of the Limitation of Supplies Orders combined 
to reduce production very considerably. Never- 
theless, many companies in this branch of the 
industry were able to compensate for this fall in the 
output of their normal products by undertaking 
work of national importance. This change-over has 
perhaps been most pronounced in the case of the 
radio industry, where the demands of the Services 
for wireless equipment has more than counter- 
balanced the severe restrictions on production for 
civilian use. 

It is interesting to note that a similar tendency 
had started in the United States during 1941, well 
before that country’s entry into the war. Restric- 
tion in the output of radio sets was first brought 
about owing to a cut in the industry’s allocation of 
aluminium from 330,000 lb. per annum to a third 
of this figure for 1941-42. It was thought that, 
owing to the development of substitute materials, 
the actual cut in the output of radio sets would be 
between 25 per cent. and 30 per cent. Moreover, 
in August, 1941, restrictions in output up to 50 per 
cent. were being discussed for electric refrigerators, 
cookers and home laundry equipment, particularly 
with a view to economising in the use of aluminium 
and nickel. Progress in the direction of curtailment 
of production was slow, however, and the first cuts 
announced by the Office of Production Management 
in November, which covered the five months August 
to December, 1941, were only 17-3 per cent. below 
the average monthly sales for the year ended 
June 30, 1941, in the case of laundry equipment and 
electric-irons. The cut in the case of refrigerators was 
43-2 per cent. With the entry of America into the 
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THE ROLLS-ROYCE MERLIN Xx 
AERO ENGINE. 


_ Tue firm of Rolls-Royce, Limited, which was founded 
in 1908, soon achieved a world-wide reputation for the 
excellence of the motor cars they produced. In the 
early days of the last war the activities of the company 
were directed to the design and production of gery 
engines, and the performance and reliability of the 
Eagle series did much to enhance the firm’s reputation 
in this even more exacting field. It is fair to say that 
since 1915 Messrs. Rolls-Royce have attained and 
maintained the leading position as designers anq 
producers of liquid-cooled aero engines. Following 
j the success of the Kestrel series, the liquid-cooled 
Merlin engine was put into large scale production, the 
firm having concentrated the whole of their extensive 


resources on aero-engine production at the commence. 
ment of the present war. Recently, by invitation of 
the Ministry of Aircraft Production, we were able to 
visit one of the Rolls-Royce factories in which 
Merlin XX engines were being produced on a large 
scale, and although, for obvious reasons, it is not 


permissible to describe this factory in detail, the 
particulars of the engine and the brief indication of 
some of the manufacturing operations we are able to 
give below should be of interest. The photographs 
reproduced in Figs. 1, 2 and 3, on the opposite page 
and on page 190, showing, respectively, rear, port and 
starboard views of the engine, will help to make its 
general arrangement clear. 

The Merlin XX is a 12-cylinder liquid-cooled super. 
charged engine, the cylinder bore being 5-4 in. and the 
piston stroke 6 in. The twelve cylinders are arranged 
in two banks of six, mounted on the crankcase in 
V formation, the angle between the V being 60 deg. 
Each cylinder block is a single aluminium casting, 
comprising the head and coolant jacket ; wet cylinder 
liners of high-quality steel are inserted into it, and 
are provided with suitable joints at the top and bottom 
to prevent leakage of coolant into the cylinder, or gas 
leakage from the cylinders into the coolant system. 
Each cylinder block assembly is attached to the crank- 
case by 14 long studs which extend to the top of the 
block. Four valves are provided per cylinder, two 
inlet and two exhaust, operated by overhead camshafts 
by means of rockers. All the valves are parallel with 
the centre line of the block, and are fitted with two 
concentric-coil return springs per valve. One cam- 
shaft is used for each cylinder block, and is carried in 
seven forged-aluminium bearing pedestals mounted on 
the top face of the cylinder casting. The camshafts 
are driven through bevel gearing by two inclined shafts, 
one at the rear of each cylinder block. The exhaust- 
valve stems are hollow and are filled with sodium, in 
order to assist the transfer of heat from the valve to 
the coolant. They are made from a special high- 
quality heat-resisting steel, and the valve heads and 
seating faces are covered with Brightray (a special 
nickel-chrome alloy), which is resistant both to heat 
attack and to the attack of the lead content in the 
petrol used. Both inlet and exhaust valve tips are 
covered with Stellite to prevent wear by contact with 
the tappet screw. The valve seatings, which are 
screwed into the aluminium cylinder head, are made 
from special heat-resisting steel, and the valve guides, 
which are of cast iron for the inlet valves and of 
phosphor bronze for the exhaust valves, have taper 
shanks and are pressed into machined holes in the 
cylinder casting. The valve clearance is adjusted by 
tappet screws in the rockers. The valve operating 
mechanism is completely enclosed by two cast- 
aluminium covers, one being fixed to each cylinder 
head, as will be clear from the illustrations. 

The top half of the crankcase, to which the cylinder 
blocks are bolted, is a very rigid aluminium casting. 
Bolted to it at the front end is another aluminium 
casting which houses the airscrew-reduction gearing 
and its shafts and bearings. At the rear end, and 
shown in Fig. 1, there is a further casting, known as 
the wheelcase, which carries the gearing, bearings and 
driving shafts for the supercharger, magnetos, electric 
starter, dynamo, camshafts, coolant pump and petrol 
pump. The supercharger and its driving mechanism 
are attached to the rear of the wheelcase, and the 
carburettor is bolted to the rear of the supercharger. 
The lower half of the crankcase, which is a shallow 
aluminium casting, contains the oil pumps and filters. 
A balanced hollow crankshaft is used, made from 4 
single steel forging; it has a flange at its forward end 
which transmits the drive through a splined coupling 
to the airscrew reduction gear. The supercharger, 
magnetos, camshafts and all other main units, are 
driven from the rear end of the crankshaft through 4 
spring drive shaft. The crankshaft is mounted in 
seven bearings, lined with lead bronze, the bearings being 
housed in the top half of the crankcase. The bearing 
caps, in addition to being held by the usual vertical 
studs, are carried between closely fitting cheeks in the 








three-phase system, a motor of a capacity not 





war, these figures are likely to be rapidly increased. 


crankcase casting, and transverse bolts pass through 














ed 


he 
ay 
ro 
he 
on 
at 
id 
ad 


of 
to 








MARCH 6, 1942. 


ENGINEERING. 





185 








_ 
es 


THE 





ROLLS-ROYCE MERLIN XX AERO ENGINE. 




















REAR 


Fig. 1. 


both the crankcase and the caps. The connecting rods 
are steel forgings of H section, machined all over, 
and are of the forked marine type; lead-bronze lined 
steel bearing shells are used for the big’ends and for the 
plain rod bearings, which work against the outer 
surface of the forked rod blocks. “The pistons are made 
from aluminium forgings, and are provided with three 
pressure rings and two drilled scraper rings ; hardened- 
steel floating gudgeon pins are used. 

A highly efficient centrifugal type two-speed super- 
charger is employed, which delivers combustible mix- 
ture at pressures above atmospheric through a large 
diameter trunk pipe situated in the engine V to the 
inlet ports in the cylinders. The supercharger is 
driven from the rear end of the crankshaft, through 
clutches, by a two-speed gear mechanism, the gear 
ratios of which are arranged so that the maximum 
engine power is available at the altitudes most suitable 
for service requirements. The supercharger gear- 
change mechanism is controlled from the pilot's cockpit 
by means of a scavenge-oil pressure operated servo 
cylinder unit. The supercharger rotor is made from 
an aluminium-alloy forging, capable of withstanding 
the heavy stresses produced at high speeds and elevated 
temperatures ; its maximum operational speed is in 
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| the neighbourhood of 29,000 r.p.m. Provision is made 
|on the engine for driving the various auxiliary units 
| needed for aircraft services, such as air compressors 
| for gun-turret operation, hydraulic pumps for retract- 
able undercarriages, bomb doors, etc., engine-speed 
indicator, vacuum pumps, and the constant-speed 
airscrew operating pump. The pipework necessary for 
the employment of an automatic fire-extinguishing 
system is fitted on the engine, and also de-icing equip- 
ment for the airscrew. 

Each cylinder is fitted with two sparking plugs which 
are served by two separate 12-cylinder magnetos. 
Thus the ignition system is entirely duplicated, and a 
failure of one magneto does not cause the engine fo 
cut out. The magnetos and their wiring system are 
fully screened to prevent any possible interference with 
the aircraft wireless equipment. The levers controlling 
the ignition timing are coupled up to the throttles, so 
that the timing is advanced as the throttles are opened. 
The electrical equipment fitted to the engine includes 
an electric starter and a dynamo capable of keeping 
the aircraft batteries fully charged, and of balancing the 
| current consumption required by the numerous elec- 
| trically operated devices on a modern service aeroplane. 
Press-button electric starting is therefore available, as 





| 
| On a normal motor car, and this is capable of functioning 
efficiently under extremely low temperature conditions. 
| A twin-choke updraught carburettor, visible in Fig. 1, 
is employed, and incorporates automatic mixture 
controls, sensitive to altitude conditions and to induc- 
tion-pipe pressure, thus ensuring correct mixture 
strength and maximum fuel economy. In order to 
prevent the deposition of ice in the carburettor, the 
throttles are hollow and engine oil at high tempera- 
ture is circulated through them; as an additional 
safeguard, arrangements are available for the incoming 
air to be taken from a sheltered or warm position when 
atmospheric conditions are likely to cause icing. 

A dry-sump lubrication system is employed, and the 
| lower half of the crankcase carries one pressure and 
| two scavenge pumps of the gear type. The pressure 
| pump delivers high-pressure oil from the aircraft tank 
to the crankshaft and big-end bearings through a 
| relief-valve unit. High-pressure oil is also delivered 
| to the constant-speed airscrew unit, where its pressure 
| is still further increased for operation of the variable- 
| pitch airscrew. Oil at lower pressure is delivered 
| from the relief valve unit to the camshaft and rocker 
| mechanism, to oil jets feeding the airscrew reduction 
gears, to the supercharger drive mechanism, and to 
various other bearings and gears throughout the 
engine. The used oil drains back to the lower half of 
the crankcase, where it passes through filters to two scav- 
enge pumps, one dealing with each end of the lower half. 
The scavenge pumps deliver the used oil through the 





| two-speed supercharger gear-change operating gear, and 


the carburettor throttles, to an oil cooler, and thence 
back to the aircraft tank. An automatic valve is 
fitted in the scavenge system which allows the oil to 
by-pass the cooler when its temperature is below a 
predetermined limit; the function of this valve is to 
maintain the oil at a constant temperature, and to safe- 
guard the cooler against damage due to excessive 
pressures which might develop when the oil is cold. 
The coolant employed is a mixture of 70 per cent. 
water and 30 per cent. ethylene glycol ; it is circulated 
by means of a centrifugal type pump from a small- 
capacity header tank through radiators to the cylinder 
blocks and thence back to the header tank. Glycol 
and water is used as a coolant in preference to pure 
water, because it is safe against freezing down to very 
low temperatures. A thermostat is included in the 
system, and operates a valve which enables the coolant 
to by-pass the radiator, so that the engine can be 
warmed up quickly from cold, and also prevented 
from overcooling during a glide. The flow of air 
through the radiator is controlled by a flap in the 
radiator duct, operated either manually or automatic- 
ally through the medium of a temperature-sensitive 
device. The header tank, which incorporates features 
to ensure the efficient separation of steam and coolant, 
is provided with a loaded relief valve which seals the 
whole coolant system up to a predetermined pressure, 
thus raising the boiling point of the coolant, and per- 








mits the use of smaller radiators, thereby reducing the 
drag of the aeroplane. The maximum permissible 
coolant temperature is raised by this means to 120 deg. C. 


| The relief valve maintains the pressure in the system, 


and also incorporates a suction operated valve which 
admits air if the pressure falls below atmospheric. 

The Merlin XX has a very considerably improved 
performance as compared with its predecessor, the 
Merlin X, both in respect of the maximum power 
available and the altitude to which it is maintained. 
The maximum power available when the low super- 
charger gear is used is 1,260 h.p. at 12,250 ft. altitude, 
while the high gear ratio produces a power of 1,175 h.p. 
at 21,000 ft. ; the engine weight is 1,450 lb. The engine 
has been developed from earlier types by a normal pro- 
cess of logical technical advancement, based on service 
experience and accelerated by war-time operational 
requirements. The altitude at which the engine 
develops its maximum power has been increased from 
16,250 ft. to 21,000 ft., while the power available at the 
Merlin XX altitude is 14} per cent. greater than the 
maximum power originally available at 16,250 ft. All 
this has been achieved without any major change in the 
engine design ; the cylinder dimensions have not been 
altered, and the engine weight has only been increased 
by the relatively small amount of 8} per cent. Mechani- 
cal reliability, as shown by the results obtained on large 
numbers of engines in the services, has not been im- 
paired, but has been increased. The considerably 
improved performance of the Merlin XX in comparison 
with the Merlin X has been brought about largely as the 
result of intensive supercharger research, resulting in the 
adoption of a more efficient supercharger and a car- 
burettor of increased size. The supercharger gear ratios 
have been adjusted so that the maximum engine power 
is available at the most suitable operational altitudes to 
meet service conditions. The two engines are, to all 
intents and purposes, installationally interchangeable ; 
in effect therefore it has been possible to fit the improved 
engine into aircraft designed to take the Merlin X, 
without making modifications to the machines. 
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The increase in the operational] altitude of the Merlin 
XX has necessitated improved magneto performance, 
and intensive development has therefore been necessary 
to provide efficient ignition in the rarefied atmospheric 
conditions encountered at higher altitudes. This in- 
crease in height also reacts adversely on many other | 
features, notably on the fuel and lubrication systems, 
and there have been many problems to solve in this con- 
nection. The advantages claimed for the liquid-cooled | 
in-line aero engine, from the points of view of small 
frontal area, minimum drag and capacity for high 
specific power output, have been more than substan- 
tiated during the present conflict. All the high-perform- 
ince fighter aircraft at present in the service in the 
R.A.F. are powered by liquid-cooled in-line engines ; 
similarly the fastest fighters in the Air Forces of all the 
nations involved in the war are equipped with this type 
of engine. The small frontal area of the liquid-cooled 
engine is well demonstrated by the clean lines of the 
Merlin Spitfire installation; the area of the bulkhead 
to which the engine installation is fixed is only 10-5 
sq. ft. This area, however, is not governed entirely 
by the size of the engine, and it has been demonstrated 
that by re-arranging some of the auxiliary fittings a 
bulkhead as small as 8-5 sq. ft. in area can be utilised 
on twin-engined aircraft. 

A good idea of the complexity of the modern aero 
engine can be obtained from the photographs repro- 
duced in Figs. 1, 2 and 3, but it may be of interest to 
mention that there are approximately 11,000 separate 
parts in the Merlin XX engine. Included in these 
are 4,500 different varieties of parts. The total engine 
weight which, as previously mentioned is 1,450 Ib., 
is made up of 47 per cent. of steel, 43-6 per cent. of 
aluminium, per cent. of brass and bronze, and 
6-9 per cent. of other materials. Only 12 different 
classes of steel, one grade of cast-aluminium alloy, 
and two grades of wrought aluminium are used, all 
the aluminium being produced from the Hiduminium 
range of alloys developed by the Rolls-Royce Company. 

Among the aircraft types at present in large quantity 
production for the Services which are fitted with the 
Merlin XX engines are the four-engined Halifax 
bomber, the Hurricane and Defiant single-engined 
fighters, and the Beaufighter twin-engined night 
fighter. Night flying has introduced many problems for | 


aero engine designers, one being the necessity for making 


aircraft as far as possible invisible from ground obser- 
vation and from enemy aircraft. The normal open 
exhaust stubs or ejector manifolds show flame which 
is visible to the naked eye from large distances. Con- 
siderable effort has been expended in developing exhaust 
manifolds which provide immunity in this respect, and 
at the same time do not add materially to the drag of 
the aircraft or reduce the propulsive effort normally 
obtainable from exhaust jets. Exhaust manifolds of 
this type are available for Merlin XX engines. 

A noticeable feature of the factory which we visited 
for the production of these engines was the large 
proportion of women operatives employed, and at a 
luncheon which immediately preceded the visit, Mr. 
A. F. Sidgreaves, O.B.E., managing director of the firm, 
paid a tribute to their work. The actual proportion 
of women operatives is at present 33 per cent. of the 
whole staff, but this proportion is being steadily 
increased. Mr. Sidgreaves also referred to the rapidity 
with which the construction and equipment of the 
factory had been carried out, mentioning that the first 
engine was turned out in less than a year from the 
date on which work on the factory had been com 
The main shops of the factory comprise the 
cylinder, gear and connecting-rod departments, in 
which many specialised machine tools have been 
installed to obtain the greatest output with the mini- 
mum of labour. 

In the cylinder department, six-spindle boring and 
milling machines are employed to enable the machining 
of a monobloc casting containing six cylinders to be 
completed at a single setting. Typical examples of 
these tools are the six-spindle Cincinnati Hydrotel 
profiling machine, which forms six combustion chambers 
simultaneously, the Asquith borer, which machines the 
six bores, and the three-spindle Borematic machine, 
which replaces four machines of the ordinary type. 
By the use of these tools the machining operations 
are reduced to the minimum, but it may be of interest | 
to mention that to finish one cylinder block about 
140 different operations are required. We noticed 
also in this department a considerable number of 
Natco multi-spindle drilling machines and were 
informed that these had been intended originally for 
a factory in France and had been modified by Messrs. 
Rolls-Royce to suit their requirements. 

The connecting-rod requires a particularly high 
standard of accuracy and finish, and for its production 
87 operations are necessary. An interesting machine | 
used for this work is the Cincinnati broaching machine, 
which shapes the connecting-rod blank in a single 
operation. The finished shape is produced on auto- 
matic milling machines. On these machines, the move- 
ment of the cutters is effected by hydraulic servo 
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mechanism. which is controlled by a roller working 


on a former plate made to the required finished form | 


rod. In the gear department, about 
80 different gears are produced, ranging in size from a 
12}-in. diameter spur wheel, forming part of the 
reduction gear, to smal! bevels | in. in diameter. In 
this department women are employed to a large 
extent on operations requiring a high degree of pre- 
cision in the finished parts 

Before concluding our necessarily brief reference to 
the production of the Merlin engine, we may mention 
that among other interesting tools in the camshaft 
section we noticed a number of automatic cam-turning 


of the connecting 





AND CONTROLS. 


machines in which the cutting tools are given a long 
tudinal reciprocating movement under the control of a 
master cam at the rear of the machine; and also 4 
cam-grinding machine, of Messrs. Rolls-Royce design, 
capable of grinding six cams at each loading. The 
finished camshafts stored in racks at each end of the 
section showed the excellence of finish which is typical 
of all components of the engine. The works includes 
two blocks for testing the finished engines, each block 
having eight test beds and four control cabins. After 
the engine has passed its first test, it is stripped, and 
every part is carefully inspected. It is then re-assembled 
and, after a final acceptance test, is ready for dispat h 














MARCH 6, 1942. 


— 


UNIVERSAL 


MESSRS. 


rc —o 
7 ee 


a 


Fig. 4. 


16-IN. WHEEL UNIVERSAL 
GRINDING MACHINE. 


THe grinding machine illustrated in Figs. | to 4. 
on this and the opposite pages. fully merits the ad- 
jective “ universal” on account of its flexibility of 
performance since it can be employed on either ex- 
ternal and internal grinding of both cylindrical and 
conical types, and, on occasion, for face-milling. Its 
capacity is indicated by the facts that the height of 
centres is 5} in., which enables work 10 in. in dia- 
meter to be ground externally with a wheel 16 in. 
n diameter by 2 in. wide, while any bore from 3 in. 
to 8 in. diameter can be ground internally. The maxi- 
mum grinding length may be either 24 in., 36 in., or 
48 in., according to requirements, the machine being 
supplied with beds of appropriate sizes for these lengths. 
Power is provided by four motors as follows: 5 h.p. 
lor rotation of the grinding spindles, 1-25 h.p. for 
rotation of the work-holding chuck, 2-5 h.p. for driving | 
the hydraulic pump which actuates the table traverse, 
and ()-25 h.p. for the cooling-fluid pump. The machine 
has been designed and is manufactured by Messrs. | 
Newall Engineering Company, Limited, Old Fletton, 
Peterborough, and is distributed by Messrs. E. H. Jones | 
(Machine Tools), Limited, Edgware-road, The Hyde, | 
London, N.W.9. 

The general construction will be clear from the rear 
view, Fig. 1, and the front view, Fig. 2. In the former 
figure the wheelhead, arranged for external grinding, 
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| noted that the bolt holes for this guard are slots as are 
| those for the set screws holding the cover on the body 
of the wheelhead. The purpose of this arrangement is 
to provide a simple means for regulating the belt 
tension, the motor being capable of horizontal dis- 
placement in the head. The slotted holes also permit 
the change of pulleys for altering the spindle speed. 
The change pulleys give an averagtiperipheral speed of 
5,000 ft. per minute, the changes being desirable in 
order to maintain a fairly constant speed as the wheel 
wears. The drive to the internal-grinding spindle is 
seen in Fig. 3. This is effected by removing the ex- 
ternal-grinding wheel and replacing it by a belt pulley, 
from which the drive is transmitted directly to the 
| internal-grinding spindle. There is a choice of three 
internal-grinding spindles when ordering the machine. 
| One of these will take grinding wheels from } in. to 
|} in. in diameter, the maximum speed being 40,000 
|r.p.m. The next size will take wheels from j in. to 
|2 in. in diameter, with a maximum speed of 19,000 
r.p.m., while the largest size will accommodate wheels 
| between 2 in. and 4 in. in diameter, the maximum speed 
in this case being 8,000 r.p.m. 
The driving belt between the two spindles is tensioned 
by a jockey pulley, as shown in Fig. 3. The arm carry- 
ing this pulley can be seen in Fig. 1 near the grinding- 
| wheel guard. It may be noted that this guard is replaced 
| when internal grinding is being done by a light guard 
| which covers the whole of the driving gear between the 
spindles, and is removed in Fig. 3 for the sake of 
clearness. The wheelhead, as already stated, can be 
reversed by swivelling and the table on which it is 
mounted can also be swivelled. Clearly-graduated 
scales are provided for both movements. These can 
be distinguished in Figs. 3 and 4. The wheelhead feeds 
comprise rapid in-and-out movements of 1 in. at 
constant speed, an infinitely-variable cutting feed 
| ranging from 0-0001 in. to 0-001 in. at each reverse 
| of the table, and plunge-cut feeds, all being effected 
| hydraulically. The cooling fluid is delivered to the 
| wheel by the motor-driven pump seen standing in the 
wheeled sheet metal tank in the foreground of Fig. 1. 

| The fluid is caught in a tray cast integrally with the 
bedplate and escapes to the tank through a hole in the 
tray situated above that portion of the tank which 
contains an effective filtering medium. 

The self-contained workhead is seen, in different 
aspects, in Figs. 1 and 2. In both these illustrations it 
is shown with its spindle axis parallel to that of the 

| wheelhead spindles, but, since it is mounted on a 
| swivelling base on the table, as shown in Fig. 1, it 
is evident that it can be set with the spindle in other 
positions in the horizontal plane. Thus, by turning it 
through an angle of 90 deg. inwards, that is, towards 
| the wheelhead, there is sufficient clearance to enable 
work up to 3 in. in length to be face ground with a new 
wheel. In the outwards direction, away from the 
wheelhead, it can be swivelled through 45 deg. An 
effective locking gear is provided. It will be clear 
from the relative positions of the spindle and motor 
that the spindle drive is not a direct one. The motor 
drives through a six-speed gearbox giving a speed 
variation from 18 r.p.m. to 265 r.p.m. The changes 
are made by manipulation of the handwheel prominent 
in Fig. 2 on the gearbox, the selected speed appearing 
at a window behind the wheel. The gears are mounted 
on splined shafts running in anti-friction bearings, both 
gears and shafts being hardened and ground. The 
final drive from the gearbox to the spindle is by V-belt 
an arrangement which eliminates the risk of chatter 
marks on the work. Either a face plate with a driving 
is seen on the left and the workhead on the right. | pin and dead centre, or a chuck, the so-called live centre 
In Fig. 2 the wheelhead is largely masked by the|can be mounted on the spindle. The change from 
workhead on the left. The tailstock is visible on the | driving plate to chuck working is made by means of 
right and the controls, compactly arranged on a panel | the lever seen at the rear of the spindle in Fig. 1. 
at the front of the machine, are seen in the centre.| The driving plate and dead centre is seen in Figs. 3 
The wheelhead, as arranged for internal grinding and | and 4. It is used, of course, when grinding between 
without the tailstock, is shown in Fig. 3, and as arranged | centres is done, the matching centre on the tailstock 
for external grinding in Fig. 4, the tailstock being seen | being visible in Fig. 2. The construction of the tail- 
on the left. A comparison of Fig. 3 with Fig. 4, with | stock can be understood with reference to Fig. 1. It 
reference to Fig. 1, will show that the wheelhead carries | consists of a hardened spindle lapped into a cast-iron 
two spindles, one at each end. The internal-grinding | bearing and operated by a spring-loaded lever at the 
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| spindle is that on the left in Fig. 3, next to the table, | rear. The spring pressure can be adjusted by means of 


while in Fig. 4 it is seen on the right, remote from the | a knurled knob on the front face of the tailstock. The 
table. The external-grinding spindle is oppositely | tailstock is adjustable in a longitudinal direction on the 
arranged. The change-over from one method of | bed, the ways on which it is seated being clearly seen in 
grinding to the other is effected by the rotation of | Fig. 3, though the tailstock itself is not in place since 
the wheelhead round a vertical axis through an arc | the wheelhead is arranged for internal grinding. The 
of 180 deg. This swivelling takes place on a saddle | driving plate with dead centre is removed for this 
which has a reciprocating traverse on a table, the | type of work and a four-jaw chuck, 8 in. in diameter, is 
latter being pivoted on a vertical axis. The swivelling|mounted on the workhead spindle. The table, to, 
movement is to enable the wheel to be fed in an angular | which the workhead and tailstock are attached, is 
direction. The “ lobster-back ’ device seen in both | traversed by the hydraulic unit at rates ranging from 
Fig. 3 and Fig. 4, is a telescopic guard to protect the |3 in. per minute to 240 in. per minute in infinitely 
ways on which the s&ddle slides from damage from | variable steps. For the grinding of conical parts it 
cutting debris. | may be set at any angle, up to 16 deg., from the longi- 

The spindle-driving motor is situated inside the | tudinal centre line of the saddle. It will be clear 
wheelhead, as may be inferred from Fig. 4, in which | from all four figures that the saddle is provided with 
view the external-grinding spindle is in use. Trans- | extensions to shield the ways on the bed from grinding 
mission from the motor to this spindle is by means of | swarf. The angular setting of the saddle is effected 
a belt lying behind the perforated guard. It will be! by the small finger-grip handwheel seen to the left of 
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Fig. 3. The length of traverse is determined by the 
adjustable stops seen above the contro! panel in Fig. 2, 
the stops actuating valves on the hydraulic gear. 
This gear is situated behind the control panel. The 
handwheels and levers grouped on this panel also 
control the various wheelhead motions. 

The electrical grer is housed in the bed and is 
accessible through the cover seen on the right in Fig. 2 
and that partly visible in the bottom left-hand corner of 
Fig. 4. The contactors are operated by push-buttons, 
and overload protection is provided on all the motors. 
The switch-fuse is fitted on the outside of the machine, 
as shown in Fig. 1, so that installation only involves 
the coupling of the supply cable to it, the internal 
wiring, which is carried in conduit, not needing to 
be disturbed. The fuse circuits are all readily acces- 
sible through the cover on the front of the machine. 
Most of the parts of the machine, except the wheel- 
head, are lubricated by a motor-driven pump situated 
at the rear of the bed, but the wheelhead has its own 
lubricating system with a separate sump. Some group 
nipple systems are fitted for minor lubrication purposes. 














THE PURCHASE OF CONTRACTORS’ 
PLANT. 


THe procedure for purchasing contractors’ plant 
and for obtaining authorisations for steel for its manu- 
facture has been changed as from March 1. Formerly, 
permits for certain types of plant have been granted 
by the Ministry of Supply and steel authorisations 
for other types by the Board of Trade, or by the 
Government department concerned. The Ministry of 
Works is now the only Government department which 
will deal with applications for authority to purchase 
such plant as bitumen, concrete, or mortar mixers ; 
portable contractors’ compressors ; dumpers ; narrow- 
gauge locomotives ; mechanical excavators and ancil- 
lary equipment; paint-spraying equipment; _pile- 
driving equipment ; contractors’ pumps ; road rollers ; 
portable screening plant for aggregates; tarmacadam 
plant and tar-spraying machinery; tipping wagons ; 
track-laying tractors, including bulldozers, ditchers, 
graders and scrapers ; contractors’ winches and hoists ; 
and internal-combustion engines for replacement in 
contractors’ plant. All applications for permits for 
new plant should be addressed to the Secretary, A.S. 72, 
Ministry of Works and Buildings, Lambeth Bridge 
House, London, 8.E.1. Manufacturers, however, may 
continue to supply plant of the types given in the above 
list until March 15, if the order was placed before 
March 1. After March 15, no plant may be delivered 
unless a Ministry of Works permit has been granted, 
and any Ministry of Supply permits in respect of plant 


not delivered by that date will be cancelled. No permit | 


will be required for the purchase of steel piling, wheel- 
barrows, pneumatic drills, wire ropes, steel shuttering, 


asphalt cauldrons, pulley blocks and steel scaffolding | 
and fittings. Spare parts for both “ permit ” and “ non- | 
permit” plant may be purchased without a permit | 


and manufacturers will continue to receive steel for 


this purpose. Applications for supplies of steel for the | 


manufacture of new plant should be made, in the case 


of permit plant, to the Secretary, Ministry of Supply, | 


DDG/REE, Bush House, South-West Wing, Aldwych, 
London, W.C.2, and in the case of non-permit plant to 
the Secretary, A.S. 72, Ministry of Works and Build- 
ings, Lambeth Bridge House, London, S.E.1. 





MacrRoME TOOL-SERVICE Facrities.—In order to| 








| Manchester ; 
| Major Frederick Charles Wickham Howard, B.A. 
| (Cantab.), R.A.S.C., Farnham; Frank Ingham, Bir- 
| mingham ; George William Ransome Jones, Congleton ; 
| John Arthur King, Leeds; Eric Whittaker Lees, B.Sc. 


__ ENGINEERING. 


_MARCH ©, 1942. 








INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Member.—Robert Morton Atkinson, London, W.C.1 ; 
Leonard Sidney Fosbrooke, London, S.W.1; Charles 
Clarke Puckette, Stoke, Coventry. 

Associate Member to Member.—Lieut.-Col. Herbert 
Dingle Fry, R.A.O.C., London; Brian Henry Neal, 
B.Sc. (Eng.) (Lond.), Ealing, London, W.5; George 
Horatio Nelson, Stafford. 

Associate Member.—Horace Bedford, B.Sc. (Eng.) 
(Lond.), London, 8S.W.17 ; Alfred Edwin Bowyer-Lowe, 
Letchworth, Herts.; Dr. Jakub Zygmunt Bujak, 
Staines, Middx. ; Cyril Whaler Burkitt, Hawke's Bay, 
N.Z.; Arthur Clarke, Leicester; James Douglas 
Cooper, Dundee; Ivor Griffiths Evans, Portland, 
Dorset ; Cyril Gelder, Leeds; Edward Henry Stuart 
Hall, Brentford, Middx.; Duncan Hunter Hethering- 
ton, Fraserburgh, Aberdeenshire; William Hibbert, 
London, S.E.18; William Geoffrey Smith Innes, 
London, S.W.1; Arthur Edward Johnson, M.Sc. 
(Manch.), Teddington, Middx. ; Joseph William Kittle, 
Thames Haven, Essex; Frederick Donald Langley, 
Ashton-under-Lyne; Reginald Prescott McBride, 
Liverpool; Robert Edgar Wimperis McDonald, 
B.Eng. (Sheff.), London, 8.W.1; William McKay, 
King’s Langley, Herts.; Major Frederick Hugh 
Maclennan, R.E., Chislehurst, Kent; Henry Wilson 
Mitchell, Letchworth, Herts.; William Hood Morton, 
B.Se. (Eng.) (Lond.), London, E.1; John Robert 
Nichols, Stamford, Lincs.; Captain Alexander Love 
Orr, M.Sc. (Belfast), R.A.O.C., Newtownards, Co. 
Down, N. Ireland ; David Edward Parkinson, Sheffield ; 
William George Fenwick Porter, Chelmsford; Henry 
Edward Pullin, London, S.E.2; Robert Alexander 
Roddan, B.Sc. (Glas.), Kinlochleven, Argyll; Albert 
Sargent, B.Sc. (Eng.) (Lond.), London, N.22; John 
William Smith, Wembley, Middx. ; Harold Cruickshank 
Spence, Croydon, Surrey; Frederick James Staddon, 
Wembley, Middx.; Frank Stevenson, Alloa, Clack- 
mannanshire ; Thomas John Tilley, Crayford, Kent. 

Associate to Associate Member.—William Arnold 
Priest, Birmingham. 

Graduate to Associate Member.—Jim Allen, London ; 
William James Baker, B.Sc. (Eng.) (Lond.), Masjid-i- 
Sulaiman, Iran; Francis Edgar Baumann, B.A., 
(Cantab.), Wilmslow, Manchester; William Johnson 
Bibby, Wallsend-on-Tyne ; Henri Emile Biraben, B.Sc. 
(Eng.) (Lond.), Luton; George Albert Campbell, 
Bristol ; Cornelius John Wilding Cole, M.A. (Cantab.), 
Brian Burton Dearden, Stockport ; 


(Eng.) (Lond.), Hyde; William Sigismund Mills, 
Birmingham ; Albert David James Myles, Bishopton ; 
Major Alan Gordon Pirie, R.A.O.C., London ; Captain 
Harry Probyn, R.A.O.C., Walsall; Arthur Ernest 
Rogers, Erith, Kent; Evan Llewellyn Towner-Jones, 
Aransol, India; Douglas Arthur Ventress, Pretoria, 
S. Africa. 
INSTITUTE OF TRANSPORT. 

Member.—E. W. Bayliss, Birmingham; J. H. 
Bennett, Bristol; W. H. Fysh, Sydney, Australia ; 
M. D. Robinson, Neasden, London, N.W.10. 

Associate Member.—L. J. Brain, Sydney, Australia ; 
H. K. Brits, South Africa; J. R. Daley, New South 
Wales ; H. Eccles, Warrington ; C. H. Fetch, Sheffield ; 
H.S. E. Flindt, New South Wales ; G. R. C. Middleton, 
Birmingham; E. F. Packer, M.B.E., Bristol; L. D. 
Price, Wallasey, Cheshire ; J. Redmond, Birmingham ; 


give every facility to firms wishing to employ the | G. W. Reid, South Africa; V.G. Simmons, Manchester. 


Macrome treatment for tools Messrs. Macrome, Limited, 
Alcester, Warwickshire, have arranged a number of 
branch offices and collection and delivery depots in 
various parts of Great Britain. For the London, South, 
and South-East areas, the depot is at Kingsdown, Merst- 
ham, Surrey (Telephone Merstham 55); for the Lanca- 
shire area, it is at 241, Deansgate, Manchester (Telephone 
Blackfriars 1324); for the Yorkshire area, it is at 111, 
The Headrow, Leeds (Telephone Leeds 22657): for the 
West of England and South Wales areas, it is at 15, King 
Square-avenue, Bristol (Telephone Bristol 26489); for 
the Midlands area, it is at Hay Mills, Birmingham 
(Telephone VICtoria 1283); and for the Scottish and 
North of England areas, it is at 27, Oswald-street, Glas- 
gow (Telephone CENtral 5066). These depots are 
equipped with service vans for the collection and delivery 
of tools in their areas, so that tools can be collected for 
treatment when they can be released most conveniently 
from stocks. From these depots there is a regular fast 
service to and from the treatment centre. To facilitate 
storekeeping and accounting arrangements the firm has 
initiated a tool-service contracts scheme, particulars of 
which are obtainable from the head office of Messrs. 
Macrome at Alcester. All communications concerning 
export business should be sent to the overseas depot at 
91, Rushes-road, Petersfield, Hants. (Telephone Peters- 
field 743). 











BOOKS RECEIVED. 


Department of Scientific and Industrial Research. Fuel 
Research, Physical and Chemical Survey of the National 
Coal Resources. No. 51. The Yorkshire, Nottingham- 
shire and Derbyshire Coalfield. West Yorkshire Area. 
The Beeston Group of Coals—Upper Beeston Seam. 
Part II. London: H.M. Stationery Office. [Price 
38. net.) 

Medical Research Council. Industrial Health Research 
Board. Emergency Report No. 2. Hours of Work, 
Lost Time and Labour Wastage. London: H.M. 
Stationery Office. [Price 6d. net.] 

Cement and Concrete Association. Vibration for Quality 
Concrete. London: Offices of the Association, 52, 
Grosvenor-gardens, Westminster, S.W.1. [Price 1s.] 

Mathematics for Technical Students. Part III. By A. 
Geary, H. V. Lowry and Dr. H. A. HaypEN. Lon- 
don: Longmans, Green and Company, Limited. 
[Price 8s. net.) 

High Speed Diesel Engines. With Special Reference to 
Automobile and Aircraft Types. An Elementary Tezt- 
book for Engineers, Students and Operators. By A. W. 
Jvupee. Fourth edition, revised and enlarged. Lon- 
don: Chapman and Hall, Limited. (Price 25s. net.) 


PERSONAL. 


Mr. D. W. Coates, C.B.E., M.A., LL.B., Chiet 
Accountant of the Central Electricity Board, has bee, 
appointed honorary financial adviser to the Petroley, 
Department. 


Mr. E. C. MEKIE has been elected a director of the 
Cornwall Electric Power Company, and Str GEorrrey 
Cox, Mr. E. F. Dapson, and Mr. H. TOWERS, director 
of the South Wales Electric Power Company. Mr. E£. F. 
Dapson has relinquished his position as director of the 
Shropshire, Worcestershire and Staffordshire Electric 
Power Company, and Mr. H. Towers, MR. A. M. Scorr 
and Mr. E. C. MEKIE have been appointed directors of 
the company. The temporary registered offices of these 
three companies are at 7, Oxford-road, Newbury, Berks. 

Mr. E. H. MurrAnt has been appointed Ministry of 
War Transport representative in the Middle East ip 
succession to Sm HENRY BARKER, who has recently 
relinquished this position. 

Mr. G. N. Wiison, acting chairman of the British 
Road Federation, has now been elected chairman. 


Mr. H. S. Humpureys has been appointed Chief 
Superintendent Engineer to the British Tanker Company, 
Limited. 


Sm SAMUEL BEALE, chairman of Messrs. Guest, Keen & 
Nettlefolds, Limited, has succeeded the late Str Francis 
p’ARCY COOPER as chairman of the business members 
of the Industrial and Export Council. 

Mr. GLENISTER SHEIL, B.Sc., B.C.E., B.M.E., has 
been appointed Chief Civil Engineer and Mr. A. H. 
BENJAMIN, B.E., Chief Electrical Engineer, of the Hydro- 
Electric Commission, Tasmania. 

Mr. T. R. EpGeE, chief technical assistant, Ipswich 
Corporation Electric Supply, Electric House, Lioyd’s- 
avenue, Ipswich, Suffolk, has retired after 36 years 
service. 

Mr. W. R. Docuerty, A.M.I.E.Aust., has been 
promoted to the position of Engineer-in-Charge of Plant 
and Machine Tools at the Australian Commonwealth 
Government Small Arms Factory, Lithgow, New South 
Wales. 

THE FEDERAL SHIPBUILDING AND Dry Dock Com- 
PANY has removed its sales and engineering depart- 
ments from 21, West-street, New York, U.S.A., and its 
purchasing department from Lincoln Highway, Kearny, 
New Jersey, to the National Newark Building, 744, 
Broad-street, Newark, New Jersey, U.S.A. 








NOTES FROM THE SOUTH-WEST. 


CaRpbirr, Wednesday. 


The Welsh Coal Trade.-—Although there was a keen 
demand from both home and overseas users on the 
Welsh steam-coal market, during the past week, the 
amount of business that operators could negotiate was 
again severely restricted. As a rule collieries already 
held more than sufficient business on their books to 
provide a ready outlet for the present curtailed produc- 
tions and they were consequently again concentrating 
upon deliveries to the essential war industries and to the 
public utility undertakings. As a result, a number of 
ordinary users were complaining of delays in arrivals of 
coal under contract. Outputs remained below the level 
of the last few months of last year. Operations on export 
account were also difficult. There was a good inquiry 
for Welsh coals from those markets still open, but the 
difficulties confronting operators in securing the neces- 
sary «xport licences were still great. Best large descrip- 
tions continued to attract interest, but new business was 
checked by the well stemmed position of producers 
generally. There was a good demand for the sized 
classes, which, however, were well provided with outlets 
for some months to come. The shortage of the bitu- 
minous small classes remained acute and owing to the 
great difficulty buyers encountered in covering their 
requirements for these sorts, a better interest was shown 
in the best dry steam smalls. Inferior dry steam smalls 
attracted little attention and were dull. Home demand 
for cokes was actively maintained, but new business was 








difficult to arrange in view of the well stemmed position 
of producers generally. Patent fuel was steady. 





SURGE PROPAGATION: ERRATUM.—We regret that, 
owing to an accident which occurred while printing, some 
of the type used for expression (12) near the top of the 
centre column of page 142 of our issue of February 20, 
was broken off, so that, in some of the copies of this issue, 
the expression was incomprehensible. The correct form 
of the expression is as follows :-— 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Every effort is being made to increase 
the output of all types of products essential to the war 
effort. The state of all branches of the staple industries 
shows improvement, and this is reflected in the market 
for raw and semi-finished materials ; steel-melting plant 
js being used to its maximum capacity. A large trade 
js being done in both basic and acid steels, and railway 
requirements of the latter steel are reported to be increas- 
ing. The market is also good in cold-drawn strip and 
wire rods, and the demand for precision-ground and cold- 
drawn bars shows an upward tendency. Makers of 
mining steel have well-filled order books, and there are 
numerous orders for hot-rolled strip, sheets, and discs 
for the motor-car trade, etc. Edge-tool steels used in 
the manufacture of forks, crowbars, axes, augers, picks, 
hammers, hatchets, matchets, and reapers are all in 
steady request. There is a heavy demand for aircraft 
steels, and composite steel in the form of bars, plates, 
sheets, strip and sections, finds a ready market. Crank- 
shafts of all types are in demand; steel forgings, some 
weighing up to 15 tons, and drop forgings, are being sent 
to various parts of the country in increased quantities. 
There is considerable activity in the heavy machinery 
and engineering branches, and plant is being operated 
at full capacity ; numerous orders have been received for 
hollow forgings and boiler drums. Makers of electrical 
equipment report an increasing demand, and firms 
specialising in the production of agricultural machinery 
and parts are busily employed. The seasonal demand is 
increasing, and, judging by the number of inquiries in 
circulation, promises to reach record dimensions. 
Engineers’ small tools are in heavy demand, and makers 
of machine tools report that their outputs have shown a 
steady increase during the past six months, and that the 
scarcity of such tools is much less acute than formerly. 

South Yorkshire Coal Trade.—Business is good in all 
types of fuel on inland account, and the outputs from 
local collieries are increasing. Industrial coal is moving 
freely, and the consumption of smalls and slacks is rising ; 
steam coal is in steady request. The house coal market 
is good and the coke position is satisfactory. 








NOTES FROM THE NORTH. 
GLasGcow, Wednesday. 

Scottish Steel Trade.—During the past week conditions 
in the Scottish steel trade have varied very little. The 
usual consumers are all busy and the need for new 
tonnage is reflected in the activity of the shipbuilding 
yards, which are consuming a large tonnage of steel. 
The deliveries of boiler plates are on a large scale and 
sectional material is moving freely. There is also a 
steady demand for steel for power plants and machine 
tools. In the black-steel sheet trade there is still a fair 
amount of business, but not sufficient to prevent makers 
from accepting orders for immediate delivery. Supplies 
of steel scrap are fairly satisfactory, at present.. Prices 
are firm and are as follows :—Boiler plates, 17/1. 12s. 6d. 
per ton; ship plates, 161. 3s. per ton; sections; 151. 8s. 
per ton; medium plates, 4 in. and thicker, rolled in 
sheet mills, 211. 15s. per ton; black-steel sheets, No. 24 
gauge, 221. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for home 
delivery. 

Malleable-Iron Trade.—There has been no change in 
the malleable-iron trade of the West of Scotland during 
the week. The raw material position shows a decided 
improvement as large supplies of railings have been 
coming forward lately and the percentage of malleable- 
iron in these consignments is high. The re-rollers of 
steel bars are rather quieter and the outlook for the 
immediate future is not quite so promising. Stocks of 
semies are ample for all requirements. The following 
are the current prices :—Crown bars, 151. 12s. 6d. per 
ton; No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 
131. 178. 6d. per ton; and re-rolled steel bars, 171. 15s. 
per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Active conditions continue 
in the Scottish pig-iron trade. Some of the scrap now 
coming into the market is of cast-iron quality and this 
is tending to relieve the pressure for pig-iron. The 
consumption of hematite and basic iron is still on a large 
scale. To-day’s market quotations are as follows :— 
Hematite, 61. 18s. 6d. per ton, and basic iron, 61. 0s. 6d. 
per ton, both delivered at the steel works; foundry iron 
No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. per ton, both 
on trucks at makers’ yards. 








THE INSTITUTE OF PHYsICS.—The Board of the Insti- 
tute of Physics, at a recent meeting, have elected 6 
Fellows, 31 associates, 11 subscribers and 17 student- 
members. Among the Fellows elected are Dr. G. O. 
Baines, Dr. R. H. Herz, Dr.-Ing. G. Lubszynski, and Mr. 
T. H. Redding, M.Sc., A.R.O.Sc. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The quieter tone of the market is 
expected to be of short duration and confidence in a long 
period of great activity in the iron and allied trades 
continues. Present conditions still restrict the usual 
commercial transactions within narrow limits, but buyers 
with priority delivery claims can place essential orders 
for prompt delivery. Allocations of tonnage to the end 
of next month, however, have been absorbed and interest 
now centres largely on the issue of licences for supplies 
during the second quarter of the year. Generally, the 
amount of raw material obtainable is satisfactory, and 
semi-finished products are quite plentiful; the supply of 
finished commodities is sufficient to meet delivery 
demands as they become due. Contrasting features of 
the pig-iron branch of trade are the abundance of forge 
and foundry qualities and the relative scarcity of hema- 
tite. Ferro-manganese is in strong demand gnd is not 
quite so plentiful. 

Cleveland Iron Trade.—No indication of a movement 
towards an expansion of the small make of Cleveland pig 
is noticable, but consumers can readily obtain adequate 
supplies from the Midlands and other producing areas. 
Transactions through merchants are on a slightly 
increased scale, but the bulk of the business still passes 
directly from’ makers to consumers. The official quota- 
tions for Cleveland pig are ruled by No. 3 quality at 128s. 
delivered to buyers within the Tees-side zone. 

Basic Iron—Makers of basic iron continue to retain 
the whole of the output for the heavy requirements of 
their own steelworks, though they are adding a slightly 
increased tonnage to stock. The fixed price remains 
nominal at 120s. 6d. 

Hematite.—The small tonnage of hematite available 
for distribution is carefully conserved. There is little 
likelihood of an early increase in the output and some 
inconvenience is occasioned by the shortage. The large 
use of substitutes, however, is increasing and promises 
gradually to relieve the situation. Refined iron is in 
ample supply and is being extensively consumed instead 
of hematite. The stabilised values of hematite are at 
the level of No. 1 grade of iron at 138s. 6d. delivered to 
North of England areas. 

Blast-Furnace Coke.—Only very moderate business is 
passing in Durham blast-furnace coke, neither buyers nor 
sellers being anxious to negotiate. The fixed minimum 
figure for good medium qualities remains firm at 37s. 6d. 
f.o.r. at the ovens. 

Foreign Ore.—By the extensive use of local and other 
native ironstones, ironmakers are becoming less dependent 
on imports of foreign ore. There are satisfactory stocks 
of some foreign ores, but there is somewhat of a shortage 
of some qualities required for certain purposes. 

Manufactured Iron and Steel.—The tennage of semi- 
finished iron and steel stored at the re-rolling mills has 
beén somewhat increased. Manufactured-iron firms have 
more work on hand than formerly, particularly in depart- 
ments producing heavy commodities, and steelworks are 
generally well employed. The maximum production of 
ship, tank and boiler plates is rapidly taken up. Pro- 
ducers of structural material are better employed but 
would welcome further orders. The demand for larger 
supplies of special alloy steels continues to increase and 
makers are having some little difficulty in supplying the 
demands. 

Scrap.—Users of iron and steel scrap are well bought 
and deliveries are large and increasing. Heavy scrap, 
however, is still in demand, as consumers are anxious to 
build up substantial stocks. 





RoAD-HAULAGE AND HIRE CHARGES.—Under an Order 
issued by the Minister of War Transport, the charges for 
the carriage of goods on roads by motor vehicles, or for 
the hire of motor goods vehicles, and for incidental 
services must not, in future, exceed the amount which 
would have been fair and reasonable in October, 1940, 
with the addition of a percentage to reflect increases in 
costs since that month. The amount to be added is 
74 per cent. unless it is proved, in a particular case, that 
a higher or lower percentage should be allowed. Any 
question whether a charge conforms to the Order will 
normally be decided by the Regional Transport Com- 
missioner, in whose region the traffic originates or the 
hire commences, with the assistance of two assessors. 
These represent the road-haulage industry and agricul- 
ture, or the trade concerned. An application in writing 
should be made to the Commissioner within one month 
of the date on which the account was rendered. The 
Order, entitled the Road-Haulage and Hire (Charges) 
Order, 1942 (S.R. and O. 1942, No. 251), came into force 
on February 23. It is pointed out that the Order is 
substantially in the form recommended to the Minister 
by a Consultative Committee on which hauliers and 
traders were represented. 








NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
5.30 p.m., Storey’s-gate, St. James’s Park, S.W.1. Infor- 
mal Meeting. Discussion on ‘“ The Operation of the 
Mechanical Engineering Section of the Central Register in 
War Time,” to be introduced by Mr. B. J. Tams. North- 
Western Graduates’ Section: Saturday, March 14, 2.30 
p-m., The Engineers’ Club, Albert-square, Manchester. 
“ Torsional Vibrations of Internal-Combustion Engines,”’ 
by Mr. T. D. H. Andrews. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section : To-night, 6 p.m., Savoy-place, Vic- 
toria-embankment, W.C.2. “‘ A D.-C. Amplifier and Its 
Application to Industrial Measurements and Control,”’ by 
Mr. D.C. Gall. North-Eastern Centre : Monday, March 9, 
6.15 p.m., The Neville Hall, Westgate-road, Newcastle- 
upon-Tyne. ‘“‘ Voice-Frequency Signalling and Dialling 
in Long-Distance Telephony,” by Dr. W. G. Radley and 
Mr. E. P. G. Wright. Wireless Section : Tuesday, March 
10, 6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Informal Discussion on “‘ Frequency Stability in Tuned 
Circuits: (i) Raw Materials ; (ii) Components; and (iii) 
Complete Assembly,” to be opened by Messrs. G. P. 
Britton, C. W. Eggleton and A. H. Cooper, respectively. 
Scottish Centre: Tuesday, March 10, 6.30 p.m., The 
Heriot-Watt College, Edinburgh. “The Use of Metal 
Rectifiers in Signalling Circuits : Telephone, Power, Road 
and Rail Traffic Systems,” by Dr. L. E. Ryall. Trans- 
mission Section: Wednesday, March 11, 6 p.m., Savoy- 
place, Victoria-embankment, W.C.2. “ Short-Circuit 
Rating and Testing of Current-Limiting Reactors,” by 
Messrs. J. G. Wellings and R. V. Wheeler. JIJnstaliations 
Section: Thursday, March 12, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “ Electrical Industrial 
Installations,”” by Mr. L. C. Grant. 

NortuH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., Mining Institute, New- 
castle-upon-Tyne. “ The Testing of Welds,” by Mr. H. N. 
Pemberton. Student Section: Friday, March 13, 6.45 
p.m., Mining Institute, Newcastle-upon-Tyne. ‘‘ The 
Failure of the Technician in His Role as a Citizen,’”’ by 
Dr. D. 8. Anderson. 

INSTITUTION OF PRODUCTION ENGINEERS.—Preston 
Section : Saturday, March 7, 2.30 p.m., The Royal Oak 
Hotel, Chorley. Informal Discussion on ‘ Production 
Control.”” Eastern Counties Section : Wednesday, March 
11, 7.30 p.m., The Museum, High-street, Ipswich. “‘ An 
Outline of Jig and Tool Design,” by Mr. L. A. Childs. 
Yorkshire Section: Saturday, March 14, 2.30 p.m., The 
University, Leeds. ‘“‘ University Training of Production 
Engineers,” by Dr. G. Schlesinger. 

INSTITUTION OF CIVIL ENGINEERS.— Yorkshire Associa- 
tion: Saturday, March 7, 2.45 p.m., Royal Victoria Sta- 
tion Hotel, Sheffield. Joint Meeting with the Yorkshire 
Branches of THE INSTITUTION OF MECHANICAL ENGINEERS 
and THE INSTITUTION OF STRUCTURAL ENGINEERS. 
Thomas Hawksley Lecture: “‘ A Century of Tunnelling,”’ 
by Mr. W. T. Halcrow. Institution: Tuesday, March 10, 
2 p.m., Great George-street, S.W.1. Ordinary Meeting. 
“The Surface Finishing of Concrete Structures,’’ by Dr. 
Norman Davey. 

INSTITUTION OF THE RUBBER INDUSTRY.—London Sec- 
tion: Monday, March 9, 6.30 p.m., Caxton Hall, Victoria- 
street, S.W.1. “‘ X-Ray Analysis as Applied to Rubber and 
Similar Long-Chain Compounds,” by Dr. G. A. Jeffrey. 

BRADFORD ENGINEERING SOcIETY.—Monday, March 9, 
7.15 p.m., Technical College, Bradford. , “Control of 
Machine Tools,” by Mr. H. C. Town. 

ILLUMINATING ENGINEERING Socrery. — Tuesday, 
March 10, 2.30 p.m., Royal Seciety of Arts, Johm Adam- 
street, W.C.2. Discussion om “ Advance Planning in 
Lighting Reconstruction,” to be opened by Mn H. 
Robertson. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
March 10, 2.30 p.m., The Geological Society, Burlington 
House, Piccadilly, W.1. Joint Meeting with the Chemical 
Engineering Group of THE Society Or CHEMICAL INDUS- 
TRY. ‘“‘ Noise and Its Suppression,” by Mr. N. Fleming. 

NEWCOMEN »Socrety.—Wednesday, March 11, 2.30 
p.m., 11, Upper Belgrave-street, S.W.1. (i) “‘ The French 
Civil Engineers of the 18th Century,” by Mr. S. B. Hamil- 
ton. (ii) “‘ Robert Stuart Meikleham,” by Dr. H. W. 
Dickinson and Mr. A. A. Gomme. 

INSTITUTE OF METALS.—Wednesday, March 11, 3 p.m., 
4, Grosvenor-gardens, Westminster, S.W.1. Annual 
General Meeting. (For programme, see page 165, ante.) 

INSTITUTE OF MARINE ENGINEERS.—Friday, March 13. 
11.30 a.m., Connaught Rooms, Great Queen-street, W.C.2. 
Annual General Meeting. (To be followed by luncheon 
at 1.15 p.m.) 

JUNIOR INSTITUTION OF ENGINEERS.—Saturday, March 
14, 2.30 p.m., 39, Victoria-street, S.W.1. ‘‘ Mathematics 
and Recent Engineering Progress,” by Mr. S. J. Moore. 
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THE NAVY ESTIMATES. 


THe Navy Estimates, which are so extensively 
detailed in time of peace, provide in time of war 
little more than an occasion for the First Lord of 
the Admiralty to present a survey of naval activities. 
Indeed, so bald and uninformative is the White 
Paper containing the Estimates that there seems 
no valid reason why it should be spread over eight 
pages of text when half that number would have 
sufficed. Each of the eighteen items (sixteen Votes, 
one of which—“ Shipbuilding, Repairs, Maintenance, 
etc.” —is sub-divided into three sections) is the 
subject of a token gross estimate of 110I.,* which, 
reduced by an “ Appropriation in Aid” of 101., 
leaves 1001. as the net estimate. The total Estimates 
of 1,800/. are supported by the signatures of the 
full Board of Admiralty. Thus does the Mother of 
Parliaments observe the legislative proprieties in 
| the third year of a world war and, doubtless, would 
continue to do so in the thirty-third year, should 
the ultimate victory be so long postponed. 

If, however, the Estimates themselves lack some- 
thing of the interest that normally attaches to them 
in time of peace, this does not apply to the First 
Lord’s statement to the House of Commons on 
February 26. Mr. A. V. Alexander’s past record in 
| office at the Admiralty certainly exposes him to 
criticism as one of those responsible for the lament- 
ably inadequate strength of the Royal Navy at the 
outbreak of war, especially in the cruisers and 
destroyers which are so essential for the main- 
tenance of the nation’s sea-borne supplies ; but it 
cannot be denied that he has thrown himself with 
vigour into the task of making good those deficiences 
since his appointment as First Lord in the present 
Government. The First Lord’s recognition, in 
his opening remarks, of the immensity of the task 
now imposed on the Navy and the vital necessity 
of securing the safety of “the vast sea lines all 
over the world, without which we. would be 
powerless to wage war at all,” is a gratifying 
assurance of his present convictions. It is to be 
hoped that these will persist after the war, when 
the Little-Navy advocates may be expected to arise 
again, as they did after the last war. The naval 
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administrative changes may be made in the govern- 
ment of India and the other communities which 


their protection must continue to be viewed as a 
whole and provided for accordingly. Even if the 
project of an international air police force should 
ultimately be realised, the need for a strong and a 
numerous force of cruisers, destroyers and other 
escort craft can never be wholly obviated. 

Some of the figures included in Mr. Alexander’s 
review are worth quoting. In spite of the enemy 
forces now ranged against the mercantile ships of 
the Allies, the losses in convoy are still less than a 
half of 1 per cent., on a numerical basis. As an 
indication of the military effect of the Axis attacks, 
this basis does not convey a very accurate picture, 
as the loss of one large ship may be much more 
serious than that of several small ones; not only 
in point of tonnage lost, but by reason of the fact 
that many of the more bulky items of military 
equipment, such as tanks and aircraft, are more 
likely to be carried in the bigger ships. Neverthe- 
less, the success of the convoy system is evident, 
and it becomes increasingly clear that the shipping 
difficulties which promise to necessitate further cuts 
in the food rations are due less to sinkings than to the 
withdrawal from general carrying of the ships 
needed to supply the Forces overseas, and the 
greater length of the routes they are now obliged 
to follow in doing so, by comparison with the 
normal peace-time courses to the regions served. 
The efficiency of the convoy-protection measures 
now being taken, which include the carrying of 
fighter aircraft on board merchant ships, from which 
they are catapulted in the event of attack by 
bombers, is indicated by the tendency of the enemy 
submarines to concentrate rather upon isolated 
ships along the American seaboard and on other 
routes outside the convoy areas. 

In spite of the fact that the enemy had virtually 
nothing but coastal traffic to protect, Mr. Alexander 
continued, British aircraft, submarines and surface 
warships had captured, sunk or seriously damaged 
not less than 2,500,000 tons of German, Italian, and 
Axis-controlled shipping ; a figure which did not 
include the substantial losses inflicted by the 
Russian forces. Of the few enemy vessels which 
attempted to run the blockade, nearly half were 
intercepted. Since September, 1939, the compara- 
tively small submarine force of the Allies had sunk 
or damaged 326 ships, 64 of which were warships of 
one kind or another. The Fleet Air Arm had 
carried out 120 attacks on warships and convoys at 
sea, 200 on ships in harbour, 260 raids on shore 
objectives, and had engaged in 600 air combats. 
They had shot down or severely damaged 270 
enemy aircraft over the sea, and had sunk or 
seriously damaged 45 enemy warships and 335,000 
tons of enemy shipping. 

On the subject of shipbuilding, which he intro- 
duced with a reference to the success of the corvette 
type of vessel as protection for convoys, Mr. Alex- 
ander made the obvious point that the output of 
the industry was affected by the fact that much less 
productive capacity was available than during the 
last war—fewer yards, many fewer berths, and a 
smaller labour force. Nevertheless, he claimed, a 
great deal had been achieved. The labour force had 
been expanded by nearly 100 per cent. since the 
war began, and, in spite of the capacity handicap, 
casualties to the Fleet had been and were being 
well replaced. The total of naval tonnage delivered 
in 1941 was almost as great as in 1916, and the 
output of mercantile tonnage during the same period 
was greater than in that year; a result which was 
achieved in spite of the handicap that the burden 
of repairs, largely as a result of aircraft attack, 
was much greater than in the last war. The building 
programmes in hand were bigger than in that war, 
and many more building berths were now in 
operation than existed in 1939. 

Mr. Alexander acknowledged that there had been 
some uneasiness occasioned, by the loss of British 
heavy ships, and doubts had been expressed whether 
the standards of construction were equal to the 
strain of modern naval warfare. In reply to 
such suggestions, he pointed out that comparisons 
between British ships and the Bismarck should 
take into account that Britain had adhered to 
Treaty limits, whereas Germany had not. A large 
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safely into harbour and repaired. The Admiralty 
had arranged, however, for a special investigation 
to be made into the evidence concerning the losses 
of capital and other heavy ships since the war 
began, to make certain of missing no lesson, large 
or small, which ought to be learned and acted upon. 
He had received a number of reports on investiga- 
tions by the Scientific Advisory Panel, and various 
improvements suggested had already been put into 
effect. In the subsequent debate, Captain A. 
Hudson (Civil Lord of the Admiralty) somewhat 
amplified Mr. Alexander's reference to the Admiralty 
inquiry into losses of heavy ships. He described its 
scope as covering the vulnerability of warships, 
and including questions of the size and type of 
torpedoes. The committee of inquiry would have an 
independent chairman, and an independent ship- 
builder would be a member. Earlier in the debate, 
Mr. Percy Harris, referring particularly to the effect 
of air attack on British ships by contrast with 
“the apparent invulnerability of German ships, 
wondered whether a fair chance was being given 
to the technical staff of the Admiralty, by their 
being always in a position inferior to that of the 
administrative branch, and suggested that there 
should be an interchange of ideas between private 
shipyards and the naval yards. 

It is not good for any Government department to 
escape criticism or to be allowed to suppose that it 
can safely ignore adverse comment. As a depart- 
ment, the Admiralty suffers from most of the short- 
comings that appear to be inseparable from official 
administration, but those who have had any exten- 
sive dealings with it will probably be prepared to 
agree that, on the technical side, it is one of the 
most efficient of all the Government departments 
and that, powerful as the administrative side may 
be, it is unlikely to hamper seriously the work of 
the constructive branches, where questions of design 
are concerned. Nor is there any real reason to 
suppose that there is any lack of liaison between the 
private yards and the Admiralty, though this is 
not quite the same as the direct interchange 
of views between the private yards and the Royal 
Dockyards, which Mr. Harris’s remarks appeared to 
imply. At the same time, there is a fairly close 
association between the private engine-builders and 
the Dockyards, by reason of the fact that the naval 
establishments do not build propelling machinery 
and, therefore, private engine-builders must always 
be closely concerned with vessels built there. 

If there is any justification for the suggestion 
that British warships are structurally outmoded, 
it is unlikely that lack of co-operation between 
the Admiralty and the private builders, or the 
alleged subordination of the technical to the 
admnistrative branches, have anytihing to do 
with it. A more probable explanation, if the 
failure of Germany and Italy to observe the 
Treaty restrictions is not enough to account 
for the differences in vulnerability, is that the 
British ships are designed with much more regard 
to the comforts of the crews than has been customary 
in the case of German ships. By disregarding 
entirely the effect upon crew accommodation, it is 
possible to introduce a much more extensive sub- 
division of the hull, both below water, to minimise 
the effect of torpedo and mine damage, and above 
water, to localise the effects of hits by shells and 
bombs. The probability that welded construction is 
more general, in the Axis fleets as a whole, than 
in the British Navy, which includes a larger number 
of relatively elderly ships, has been mentioned on a 
previous occasion; no doubt this likelihood will 
receive due attention from the Admiralty committee 
of inquiry. Another point, which is also affected by 
the age of the ships concerned, is the extent to 
which welding is employed in the machinery. The 
effect on a ship of a near miss from a bomb may be 
almost as severe as that of a direct hit and it is 
not unknown, we believe, for pipe joints to be 
broken and other damage to be caused to machinery 
by bombs exploding in the water alongside. Machi- 
nery derangements are not likely to cause the loss 
of a ship directly, but they may contribute to it 
by reducing manvwuvrability, thus providing the 
enemy with an easier target for subsequent attacks, 
and there have been several cases in which some- 
thing of this kind appears to have occurred. 





PAPER ECONOMY IN THE 
DRAWING OFFICE. 


As an item in the present drive to conserve and 
salvage paper, it is natural to turn attention to the 
hundreds of thousands of blue prints and tracings 
existing in the drawing-office files of engineering 
firms. This is a matter to which we have referred 
on a number of occasions, the latest being last week 
when we drew attention to the desirability of 
differentiating between paper prints and linen trac- 
ings in sorting material for salvage. The discarding 
of records never likely to be used again is, however, 
not the only way in which drawing offices can help 
to relieve the paper situation. Even more profit- 
ably, they can arrange to economise in the use 
of new material. An old double elephant blue- 
print is a useful contribution to the salvage dump, 
but the pressure on the paper supplies of the 
country will be more greatly eased if the sheet, 
instead of being released as scrap, is never used at 
all. That important economies are possible is illus- 
trated by the statement that “ one large engineering 
firm has recently revealed that its wastage of sensi- 
tised paper is 30 per cent. or 40 per cent.,” which is 
contained in the report of The Drawing Office 
Material Manufacturers’ and Dealers’ Association, 
which we reprint in abridged form on page 196. 

As is pointed out, this wastage is mainly due 
to the fact that the size of prints used has no reason- 
able relation to the widths of 30 in. and 40 in. in 
which sensitised papers are supplied. The loss of 
such large proportions as 30 per cent. or 40 per cent. 
of the material is due to trimming. Roll widths of 
30 in. and 40 in. apply to drawing papers, tracing 
papers and tracing cloth, as well as to sensitised 
paper, but an examination of a list of “ standard ” 
drawing papers will show that the dimensions of the 
various sizes, from demy, through imperial up to 
double elephant have, in general, little relation to 
these roll widths. There is not complete departure, 
and actually any drawing office which adopts any 
of the three sizes of which we have quoted the names 
can cut them without wastage from 30-in. or 40-in. 
rolls, but this does not apply to most of the others. 
If royal, 24 in. by 19 in., is cut from a 30-in. roll, 
some 23 per cent. of the material will be wasted. 

It will be seen from the report, that the sizes 
recommended by the Association, following pro- 
posals put forward by the Institution of Engineers 
in Australia, are based on a standard shape of sheet, 
the depth and width having the common relation 


1/2 to 1. This has the advantage that folding a 
larger sheet in half, gives one of the smaller sizes 
exactly without wastage. No such relationship 
exists between established drawing-paper sizes. At 
times it is approximated to, but probably purely by 
accident. A double elephant sheet folded in half 
comes somewhere near a super-royal, and an imperial 
dealt with in the same way is nearly a demy. In 
both cases, however, there is a wasted strip at one 
side. The ~/2 to 1 relation is not novel. The 
German standards for printing papers are based on 
it, although an examination of German books does 
not show that it has generally been taken advantage 
of by the publishers. No similar basic relationship 
exists in the British Standards Institution specifica- 
tion for printing papers, which actually lists such a 
large number of sizes that almost any shape of book 
may be formed by folding a selected sheet. 

The broad character of this particular specifica- 
tion arises from the policy of the British Standards 
Institution, which is to carry the goodwill of industry 
with it in preparing its specifications, and not to 
attempt to impose its own ideas. The drawing-up 
of standards which simplify practice and at the same 
time embody the probability that they will be used 
is always a difficult matter. That the sheet sizes 
recommended in the Engineering Drawing Office 
Practice Booklet No. 308, published by the British 
Standards Institution in 1927, have not been adopted 
generally by the engineering industry is attributed 
by The Drawing Office Material Manufacturers’ and 
Dealers’ Association to the practice of drawing offices 
and not to any reluctance to work to the new sizes 
on the part of suppliers. In any case, the recom- 
mendations in the booklet were not the best possible, 
as although the sizes were based on standard 30-in. 
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and 40-in. rolls they allowed nothing for trimmj 
and binding margins. This may partly explain why 
they have not been generally adopted. Pig 

The British Standards Institution is now investi. 
gating the possibility of embodying the present 
proposals of the Association in a standard specifica. 
tion and their labours will be assisted if users of 
drawing and photo-printing papers will let the 
Institution know their views. As we have said, 
the practice of the Institution is to endeavour to 
carry with it the goodwill of those who will be 
affected by any specification issued, and, if possible, 
to consult them before decisions are reached. [p 
many spheres of work, the number of firms affected 
is comparatively small and the Institution is able to 
get into touch with the majority or even all. No 
such condition applies to drawing-office papers. 
The Institution can clearly deal directly with selected 
large firms, but, unless they will themselves help, by 
far the majority of those operating drawing offices 
cannot expect to be consulted. 

It might appear that present conditions are not 
favourable for paying much attention to questions 
of standardisation. In some lines of work this js 
true; in others, however, the opposite is the case. 
That drawing-office papers fall very decidedly 
within the latter class is clearly shown by the 
savings which the Drawing Office Manufacturers’ 
and Dealers’ Association claim can be made by 
their standardisation. It is not desirable that 
standards, likely to endure, should be imposed 
merely under emergency conditions, but if those 
conditions facilitate the introduction of standards 
likely to be equally as valuable in peace as in war, 
it is highly desirable that their adoption should be 
pressed forward. At the moment, this particular 
matter is vital. The country cannot afford that one 
firm should be wasting 40 per cent. of the sensitised 
paper which it buys. 

The various kinds of control under which the 
engineering industry is now operating make the 
time particularly favourable for the consideration 
of such a wide-sweeping matter as the standardi- 
sation of drawing-office papers. To say this is not 
to suggest that the various Government depart- 
ments which instruct individual firms what they 
shall make, and how they shall make it, are con- 
cerned with the drawing-office minutiz of those 
working to their orders. It may be hoped they have 
more important matters to attend to. Present 
conditions, however, have given the industry a 
unity it does not normally possess. Relations with 
a central Ministry and inter-relations through sub- 
contracting, or the turning out of identical products, 
have brought engineering firms into more intimate 
relations than is usual, so that canvassing of such 
a matter as the size of drawings is likely to cover 
more effectively the wide field to be reached than 
in ordinary times. The views of the large firms 
and the Government departments which operate 
drawing offices are being ascertained by the British 
Standards Institution. It is to be hoped that the 
war-time connections so many firms have formed 
may lead to inter-firm discussion of the matter and 
that the Standard Institution’s request for com- 
ments from industry may lead to a wide response. 

It is not only possible to save paper by adopting 
a size of drawing which may be cut from a standard 
roll without waste; something may be done by 
using smaller sizes: No drawing office likes to run 
too many different sizes of drawings. Such a prac- 
tice leads to filing troubles and makes it difficult 
to keep allied wings together. _ Nevertheless, 
too rigid an adberence to office standards may 
involve waste. We have known an office in which 
all sheets were the same size, no matter what they 
showed, so that some photo-prints contained 4 
small island of detail surrounded by an ocean of 
blue. It is probable that supply problems will 
eliminate this type of wastage if nothing else does. 
The fact that the proposed new sizes are geometri- 
cally similar should be a great convenience in 
makes a smaller, should be a great convenience in 
arranging details for the shops on sheets of handy 
size. If owing to drawing-office filing arrangements, 
or for other reasons, it is considered desirable that 
the original tracings should be larger, they can 
be divided by rules into halves or quarters, each 
portion containing a detail for the shops. 
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NOTES. 


Coat PRODUCTION. 


Tue third report of the Select Committee on 
National Expenditure during the present session of 
Parliament (the 43rd to be published since the 
Select Committee was constituted) deals with the 
problems of coal production, a subject which has 
been previously discussed in the 24th report of the 
last session. Since the earlier report was issued, 
further evidence has been heard from representa- 
tives of the miners, mine-owners, coal merchants and 
distributors, as well as from the Mines Department. 
The present report opens with a survey of the 
repercussions on the mining industry of the collapse 
of France in June, 1940, and the drift of men out 
of the industry, which was the immediate result of 
the consequent loss of export trade. Reasons are 
given for the small increase in production which 
has since been achieved, and recommendations are 
made for the improvement of the present coal- 
supply position and the prevention of a critical 
shortage in the near future. These recommenda- 
tions include suggestions that the Pit Production 
Committees should confine their attention strictly 
to matters affecting production problems, as laid 
down in the Essential Work Order relating to the 
industry, and should leave questions of wages and 
working conditions to be dealt with by the normal 
machinery, preferably out of working hours. Further 
recommendations are as follows. Posters, explain- 
ing in simple terms the effect of income tax, should 
be displayed at every pit; “ the most urgent atten- 
tion” should continue to be paid to the establish- 
ment of canteens at all pits and the improvement of 
existing canteen services, so that nourishing meals 
of an appropriate kind can be provided throughout 
the 24 hours; and the question of travelling 
expenses should be examined, together with that 
of the variation of local *bus-service schedules to 
meet daily pit requirements. Pit Production Com- 
mittees should display at the pitheads the weekly 
target figures of output for their respective pits. 
There should be a more rigorous examination of 
cases where other industries have successfully 
appealed for the retention of ex-miners; colliery 
managements should be asked by the Ministry of 
Labour to submit, to the local Employment 
Exchanges, lists of the men whom they need to recall 
to the industry; and a plan should be prepared 
for the temporary release from the Army, this 
spring, of ex-miners to help in building up stocks 
for the winter of 1942-43. Orders for more modern 
machinery should be licensed, as circumstances 
permit, and experiments in open-cast mining should 
be energetically pursued. Advertising campaigns 
should be continued, particularly by means of 
broadcasting, calling for the most careful economy 
on the part of the non-industrial user. It appears 
from the report that the problem of absenteeism is 
not yet solved, especially among the younger men. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


AN extra general meeting of the Institution of 
Mechanical Engineers was held on Friday, February 
27, at Storey’s Gate, St. James’s Park, London, 
8.W.1, at which a paper by Mr. Hal Gutteridge, 
entitled “ Proneness to Damage of Plant through 
Enemy Action,” was read and discussed. The 
chair was occupied by the President, Colonel S. J. 
Thompson, D.S.0. The paper is briefly summarised 
below. Its aim was to examine a method of mak- 
ing rapid approximate estimations of damage to 
plant through the effects of high-explosive and incen- 
diary bombs dropped from enemy aircraft. The 
points to be noted in making a first examination were 
set out, since both the type of building and the cause 
of the damage were reflected in the damage to the 
plant, it being found, for example, that fire was 
usually more destructive than blast with its accom- 
panying flying debris, and that reinforced concrete 
construction had shown great superiority in resisting 
aerial attack compared with older types of building 
with load-carrying members of brick or stone. The 
amount of protection that could be given by dwarf 
walls in a workshop and by other precautionary 
measures was discussed, as also was the possible 


fire. Different parts of plant were affected to a 
greater or less extent according to their nature and 
construction and the conditions to which they had 
been exposed. Some typical instances were examined 
and it was suggested that a number could be 
allocated to each item indicating the percentage of 
its value which had been lost »by the damage 
suffered. This figure was called the “ damage 
proneness number ”’ and, by skilled application to 
individual items and summation of the whole, a rapid 
approximate estimate of the loss in value of the 
damaged plant could be made. A hypothetical case 
was taken of a factory of three floors receiving a 
direct hit from a large high-explosive bomb and 
suffering total collapse and partial fire. Individual 
items of plant were divided into nine classes having 
appropriate proneness numbers, and the total loss 
for the whole of the factory plant was shown to be 
rather over 56 per cent. of its value before the 
damage occurred. The final part of the paper was 
concerned with suggestions regarding procedure for 
the reinstatement of damaged plant. 


SCHOLARSHIPS IN ELECTRICAL ENGINEERING. 


The Council of the Institution of Electrical 
Engineers are inviting applications for the Duddell, 
Silvanus Thompson, and William Beedie Esson 
Scholarships which are to be awarded this year. 
The Duddell Scholarship, which has a value of 1501. 
per annum, is tenable for three years, and is open to 
British subjects, under 19 years of age on July I, 
who have passed the matriculation examination of 
a British university, or an examination exempting 
them from the matriculation, and who wish to take 
up a whole-time day course in electrical engineering. 
Each candidate must be nominated by a corporate 
member of the Institution and preference will be 
given to candidates whose fathers, or a near relative, 
are, or have been, members of the Institution. The 
Silvanus Thompson and the William Beedie Esson 
Scholarships are both tenable for two years and are 
renewable, in approved cases, for a third year. The 
first is valued at 1001. per annum and tuition fees, 
and the second at 120/. per annum. Both scholarships 
are intended for works employees who are the sons of 
parents of limited means ; they are open to British 
subjects, under 22 years of age on July 1, who have 
served a minimum apprenticeship (or its equivalent) 
of three years at an approved electrical-engineering 
works. The successful candidate will be required 
to take up a whole-time day course at an approved 
university or technical college. In the case of the 
Silvanus Thompson Scholarship, it is further speci- 
fied that candidates, in addition to having taken full 
advantage of available opportunities for technical 
education, must have acquired a marked degree of 
skill or have shown evidence of originality. More- 
over, each candidate for this scholarship must be 
nominated by a corporate member of the Institution. 
Further particulars and nomination forms can be 
obtained from the Secretary of the Institution of 
Electrical Engineers, Savoy Place, Victoria Em- 
bankment, London, W.C.2. The forms, duly com- 
pleted, should be in the hands of the Secretary not 
later than April 15. 


Pan-AMERICAN CONGRESS OF MINING 
ENGINEERING. 


The first Pan-American Congress of Mining 
Engineering and Geology took place at Santiago, 
Chile, from January 14 to 25. It was held under 
the auspices of the Chilean Institute of Mining 
Engineers and was officially sponsored by the 
Chilean Government. Its main object was the pro- 
motion of a closer friendship and the provision 
of a platform for the interchange of opinions and 
ideas among mining engineers and geologists of the 
North and South American Continents. Leading 
problems affecting mining and geology in the 
Western Hemisphere were considered, and questiéns 
relating to minerals vital to the war effort were also 
discussed. Representatives from all the Latin 
American nations and from North America had been 
invited to attend. We learn from the United States 
Department of the Interior that the official Ame- 
rican delegates to the Congress comprised Mr. E. W. 
Pehrson, of the Bureau of Mines ; Mr. D. F. Hewett, 
of the Geological Survey ; and Mr. C. W. Wright, of 


Affairs and formerly of the Bureau of Mines. Mr. 
Pehrson is a metallic-ore mining ineer and is 
head of the Economics and Statistics Branch of the 
Bureau of Mines. He is also a representative of the 
Department of the Interior on a number of inter- 
departmental committees on vital war materials. 
Mr. Hewett is geologist in charge of metalliferous 
deposits at the U.S. Geological Survey and is 
familiar with ore deposits and mining in Latin 
America. Mr. Wright was formerly principal 
foreign minerals specialist of the Bureau of Mines 
and is a mining engineer having practical experience 
in the operation of ore mines in several foreign 
countries. In addition to the official delegates from 
the United States, a number of other North Ame- 
rican geologists and mining engineers attended the 
congress. 


Bauxite RESOURCES OF THE UNITED STATES. 


A report of a survey of the bauxite resources of 
the United States, made recently by the Bureau of 
Mines and the Geological Survey, revealed that the 
estimated reserves of this important aluminium ore 
totalled roughly 18 million tons. Of this total 
about one half can be used, without further con- 
centration, for making metallic aluminium, while 
the other 9 million tons are of a lower grade and 
would require treatment. In addition, there is a 
further reserve of from 11 million to 14 million tons 
of bauxite of inferior grade. According to esti- 
mates made by the Office of Production Manage- 
ment, the national requirements of bauxite for 
the manufacture of aluminium for defence and other 
home purposes will reach nearly three million tons 
annually by July, 1942. This is four times the 
1940 consumption for all requirements. ‘The prin- 
cipal source of American bauxite is in the State of 
Arkansas, which, in 1940, produced 437,595 tons, 
or 97 per cent. of the United States total output 
of 449,198 tons. Bauxite is also found in Alabama, 
Georgia, Mississippi, Tennessee and Virginia, and 
has been mined in all of these states except Missis- 
sippi. Unsubstantiated reports indicate that baux- 
ite may occur in California, Missouri, North Caro- 
lina, Oregon, Pennsylvania and Texas, but such 
occurrences are not considered to be of economic 
importance. The report states that all com- 
mercial grades of bauxite must contain 50 per cent., 
or more, of alumina, and the largest consumers 
require a minimum of 55 per cent. of alumina. 
Based on drillings, and information from pro- 
ducing companies and state officials, and supple- 
mented by personal inspections, the estimated 
reserves of the six southern states, with the per- 
centage of alumina in each grade, are as follows : 
9,343,000 tons, grade A (over 55); 8,898,000 tons, 
grade B (50-55); 8,439,000 tons, grade C (45-50) ; 
and 2,348,000 tons, grade D (30-45). It is pointed 
out that only the ores in grades A and B are avail- 
able for commercial production and may be con- 
sidered in estimating the reserves. The report adds 
that the concentration of grade C ore has not been 
attempted commercially so far, and unless it is 
subsequently found to be amenable to concentra- 
tion or can be used in some process other than those 
now in commercial use, it is doubtful whether 
grade C ore can be regarded as a source of metallic 
aluminium ; this, of course, applies also to grade D 
ores. Of the total home production of bauxite in 
1940, 214,194 tons—or less than half—were used 
for making metallic aluminium, while 235,004 tons 
were used by the abrasive, chemical and other 
industries. In the same year, however, the United 
States imported 519,809 tons of bauxite for the 
manufacture of metallic aluminium, this being more 
than twice the quantity of home-produced ore 
consumed for the same purpose. Bauxite imported 
during the past three years furnished the raw 
material for more than 70 per cent. of the metallic 
aluminium made in the United States. Bauxite, 
which is a mixture of several minerals formed by 
weathering rock, usually occurs near the surface. 
Open-pit mining methods are commonly employed 
for extracting the ore, but, in some instances, deep 
deposits are brought up by underground mining 
methods. When the present survey was made, the 
approximate price paid for home-mined bauxite 
was about 4 dols. per ton. Present methods require 
about 4 tons of bauxite to prod uce one ton of 
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SIR ROBERT CHAPMAN, C.M.G. | L] | “ | | ] | 


News of the death of Professor Sir Robert | 
William Chapman, C.M.G., has recently been | 
received from Adelaide, South Australia. Sir 
Robert, who was Professor of Engineering at the 
University of Adelaide for 30 years, was born at | 
Stony Stratford, Buckinghamshire, on December 27, 
1866. He went to Australia at an early age and | 
received his education at Wesley College and later | 
entered the University of Melbourne. He obtained | 
the degrees of Master of Arts and Bachelor of Civil | 
Engineering in 1888, and for some months following | 
his graduation, served as engineer to a contractor | 
carrying out railway construction and bridge build- | 
ing work in Victoria. Early in 1889, however, | 
Chapman took up the appointment of lecturer in | 
mathematics and physics at the University of 
Adelaide, and the whole of his subsequent active | 
life was spent as a member of the staff of the | 
University. He was appointed the first Professor 
of Engineering in 1907, and, in 1910, assumed also 
the Chair of Mathematics, becoming Professor of | 
Mathematics and Mechanics. Ten years later, | 
however, the growth of the University necessitated | 
a separation of the two departments, and Professor | 
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SS to nny beard his -yisese van in on “the fallacy’ of the suggestion that the booster | in his letter to The Engineer dated July 4, 1941. He 
Juring his tenure of office he was mainly responsible | pehaves like a condenser. It does behave like a con- | ru ip 
for the building up of a large and well equipped or ‘ ap chan that. Of we tale the cheade full. | *PPeared to suggest that his statement that jr 
engineering school at the University, and his advice | joad value of the current, the E.M.F. introduced by | was not improved, but rather deteriorated, by the 
was frequently sought by the South Australian| the condenser can be represented by (+) j 30,000| introduction of the quadrature booster, settled the 
Government, on questions relating to public works. just as that introduced by the booster is also repre- | question. I had, however, anticipated this trouble 
For his services to the Commonwealth he was| sented by (+) j 30,000 ; but I agree that it does | six years ago, and had at that time introduced th 
created a C.M.G. in 1927 and received a knighthood | not give ‘the equivalent of a condenser if the main emergency quadrature booster to deal with it. My 
in 1937. current be jumped up, say, by 33 per cent.; when | contribution to the Paris Conference in May, 1937, 
Sir Robert was a foundation member of the! the condenser would give (+) 740,000 volts, but! dealt with it. It was also dealt with in ENGINEER- 
South Australian Institute of Engineers, and, on! the booster would still only give the (+-) j 30,000 | rna, vol. 143, pages 311 and 354 (1937). Even at 
the amalgamation of the several State engineering | yojts. : ‘that early date I appreciated that if, within say 
societies to form the Institution of Engineers, With regard to the statement (page 42, column 3, | 0-1 sec. after the disturbance occurred, an addi- 
Australia, in 1919, was made a foundation member | jine 9): “that the booster does not produce any | tional boost could be introduced, to make up for the 
of the new body. After serving on the Council, he compensating effect whatever,” I am not going acknowledged lack of response in the “line boosters 
was elected president in 1922, and was awarded the | to argue about either this, or the introductory | to a sudden increment of line current, the stigma 
Peter Nicol Russell Memorial Medal of the Insti-| statement about “ phase-shifts *’ of current and | against the quadrature booster could be removed ; 
tution in 1929. Sir Robert was president of the voltage, which are ambiguous; but will content| in other words it really would behave more or less 
Australian Institute of Mining and Metallurgy from | myself with saying that if you are able to publish, /as a static condenser. My deductions, however, 
1920 to 1921, and president of the South Australian | jater on, my clarified description (which I call my | were tempered by anxieties: (1) was there enough 
Institute of Surveyors from 1914 to 1928. He Fig. 2) of what the Taylor booster really does effect, | time, after the boost was inserted, in which to turn 
was elected President of the South Australian | your critics will then ‘perhaps admit that a “ com-| downwards the acceleration curve, before the peak 
School of Mines in 1939, and occupied this position pensating effect * is introduced. It does not matter | of the “ swing ” was reached ; (2) did it matter, if 
for the remainder of his life. In addition to &/very much, any way; it is a mere question of | the boost came in“ allinalump”™’? There seemed 
number of pamphlets and papers chiefly relating to | « terms.” . , | nothing for it but to work the whole thing out—a 
structural engineering, Sir Robert was the author! With regard to the statement of page 42, column 3,| most laborious job—by the “step-by-step” 
of publications entitled Astronomy for Surveyors and | line 30, that the voltage drop in the middle of the | methods introduced by Park and Bancker, Summers 
Reinforced Concrete. |line “can never be prevented by a phase-shifting | and McClure, Longley, etc., syth second readings 
| transformer,” I note with considerable interest that | being taken. This I have since done, and have 
|this remark is prompted by a consideration of | found that the answer to the first question is “ Yes 


| Fig. 4 of the article which they have copied from | and to the second question “* No.” 


LETTERS TO THE EDITOR. | \\\<. Edith Clarke’s paper (Am.I.E.E.) without | The accompanying diagram shows the curves on 


acknowledgment either to Miss Clarke or Mr. which this reasoning is based. In Curve V, which 

















LONG-DISTANCE POWER | Nickle. It happens that I am staking my whole} represents unstable conditions, supposed to be set 
TRANSMISSION BY ALTERNATING | ase largely upon this diagram; and have got/| up by some accident, the acceleration of the genera- 
CURRENT. | actually worked out cases, based on the Nickle-| tor (or the deceleration of the motor) is rapidly 

, ? | Clarke presentation, and I have not found this much- | running away “ to infinity.” But after 0-15 sec. 

To tHe Eprtor or ENGINEERING. | emmpheeed diminution of the middle-line voltages | the emergency booster at the generating station is 
Str,—Having been exceptionally busy I have not to be at all prohibitive in those cases which I have | introduced (see Curve VI) and immediately the 
had time to comment on the excellent article by | worked out. | upward course of the No. V Curve is checked, and 


Messrs. Friedlander and Garrard, as I should like| With regard to the remarks on page 42, column 3, | it is turned sharply downwards. Then a series of 
to do; but, as they definitely refer unfavourably | line 37, to the effect that “a constant phase-shift | heavy oscillations occurs, but without any ten- 
to the quadrature booster system, I must endeavour | has no influence upon the stability,” may I point|dency to race away (the booster being still left 
to say something, or the case may go against me | out that, if a line 500 miles long were worked on the | in); and after the third or fourth oscillation the 
by default.” ta system up to its full limit of load, the angle | Special current-controlled regulator at the generat- 
Messrs. Friedlander and Garrard (page 42, between the air-gap voltages at the sending and | ing station comes into operation, and the emer- 
column 2, line 8 from bottom) may mean no harm | receiving stations would be some 90 deg. If under | gency booster can be removed. I have devised a 
by the expression; but the phrase “ introduces a these conditions, a sudden increment of say 10 per | differentiating relay which does not allow the 
phase-shift between the voltages on each side of the | cent. in the line demand occurred, where would be emergency booster to come in unless the rate of 
booster "’ is certainly apt to be misleading. In an| the stability if there were no time for a regulator | growth of current is such that the regulator has no 
ordinary calculation of a circuit in which there are | to act ; whereas, on the same line and at the same | time in which to come in; and which also governs 
two E.M.F.’s (external to the generating plant) in | (or greater) steady load, the angle is, say, 50 deg., in | the time of removal of the booster. 
series, one of which is, say, (+) j 30,000 and the|my system? Consequently when this postulated| Curve VII shows what happens if a smaller 
other is (—) j 30,000 volts, one does not talk of a| extremely rapid increment came on, there would | emergency booster is employed. It will be noted 
" phase-shift,” but of a “cancelling out”; and | be 40 deg. of margin (“ electrical” rotor displace- | that the revers4l of the direction upward of travel, 
one’s calculations are based on that assumption. | ment) to draw upon, before equal trouble would | in Curve V, is much less rapid than with Curve VI 
This is everyday practice. The next point raised | occur. (bigger booster) and that the time-periods of the 
(page 42, col. 3, line 1) is what the authors term! This brings me to a point taken up by Mr. Garrard | swings shown by the curve are considerably 
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extended. The important point, however, is that, 
even at 2 seconds, there is no tendency to pull out 
of synchronism. The upper crests of the curve, 
however, reach 78 deg., as against 62 deg. in Curve 
V1; the No. VI curve could, in fact, be used with a 

very much longer line. 

We have worked out a swing curve which shows, 
in a particular case, what would happen if a 10 per 
cent. momentary increment of current came along 
the line and no boost were injected. It shows that 
instability would not occur and that the system 
can carry on until the low-speed regulator at the | 
generating station has had time to operate. This | 
would mean that a 60,000-kW generator at the | 
receiver end might fail, without endangering | 
stability, on a 600-MW line. Referring again to| 
Curve VI, it should be pointed out that if the | 
moment of withdrawal of the booster be chosen to | 
correspond with the point T, i.e., when the generator | 
is at its lowest “speed,” additional margin is | 
provided to guard against anything happening 
before the regulator takes full control of the 
situation. 

It is hoped that the curves V to VII, which at 
present are only typical and have not been published 
previously, will be of sufficient interest to warrant 
reproduction in your columns. The curves sub- | 
mitted should, I think, dispel any doubt on the part 
of your readers regarding the practicability of intro- 
ducing an “unregulated” injection of boost, 
whether quadrature or in-phase, during the first | 
half-swing; and, if necessary, of continuing it| 
through several “ swing-cycles,”’ until the regulator 
establishes itself. 

I should like to pay a tribute to the excellent | 
manner in which your contributors, Messrs. Fried- | 
lander and Garrard, have presented their case ; 
though, of course, I do not agree with the whole | 
of their conclusions. 

Yours faithfully, | 
A. M. Taytor. 


Major. | 








53, Harborne Park-road, 
Harborne, Birmingham. | 
February 16, 1942. 
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RAIL EXPANSION JOINT. 


To THE Eprror oF ENGINEERING. 


Sir,—After reading with interest the article 
entitled “ Rail Expansion Joint’’ published in 
your issue of January 23, 1942, on page 67, describ- 
ing the rail joint designed by Mr. George Ellson, 
O0.B.E., M.Inst.C.E., Chief Engineer of the Southern 
Railway, I should be glad to know if cutting the ends 
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of the rails at an angle of 45 deg. or 55 deg., as 
shown in the accompanying sketch, and bolstering 
up in the same manner as suggested in the article, 
would produce the same effect as described. If 
this suggestion should prove to be as effective, I 
think it would be very much cheaper to produce. 


Yours faithfully, 
C. W. Srvrrer. 


19, Knighton-road, 
Northfield, Birmingham 31. 
February 19, 1942. 





THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


(Concluded from page 175.) 


As mentioned in our report last week, the annual 
general meeting of the Institution of Mechanical 
Engineers, held in London on February 20, was 
followed by the presentation and discussion of a 
paper on “ Mechanisation of Foundries,” by Mr. A.S. 
Beech, M.I.Mech.E. The paper described the princi- 
pal operations in mechanical moulding plants, and 
the types of machines employed ; and dealt with the 
preparation, reconditioning and transportation of 
sand, mould-conveying, pouring, knocking-out, and 
the return of the empty boxes to the moulding 
machines. The respective merits of various methods 
of mechanical moulding were discussed, and under- 
sand frame ramming was also considered. Finally, 
the author described several examples of mechanised 
or semi-mechanised foundries, and indicated how 
mechanisation could be applied to small plants. 

The President (Colonel 8. J. Thompson, D.S.O.) 
described the paper as interesting and compre- 
hensive. His own firm, he said, had a foundry, 
and made castings of from a few pounds up to 
about 20 tons; probably the author would call it 
an “odd work” factory. After listening to the 
paper, he thought that it should be possible to 
make it a semi-mechanised foundry, though they 
lacked the room which the author seemed to regard 
as essential for mechanisation, having a canal on 
one side and a road on the other. They had been 
very dissatisfied with their foundry, however, and, 
after hearing the paper, he felt sure that they ought 
to do something about it. 

Mr. E. A. W. Turbett said that in 1933 the 
Southern Railway put in a mechanised foundry to 
deal with repetition castings, and were faced with 
considerable difficulties. At that time, most of the 
mechanised foundries were built for a specific 
job, such as repetition castings for stoves or similar 
articles, generally of fairly light weight, whereas 
they had to handle castings of from | lb. up to 
150 Ib. or 200 Ib. With continuous casting with a 
mould conveyor, there was great difficulty in 
adjusting the whole conveyor for uniform speed, 
so that, when the castings came to the knock-out 
grid, they would be cool enough for knocking out. 
One difficulty was to get cool sand after the castings 
had been knocked out ; this was satisfactorily over- 
come. There was also the question of moulding 
boxes. The cast-iron moulding box was not a suc- 
cess ; the breakages were enormous, as there might 
be a mould of 120 Ib. in a cast-iron box, and at the 
knock-out grid these things were handled fairly 
roughly. They now used ordinary steel moulding 
boxes and galvanised them. The life of such boxes 
was from five to six years, and the chief difficulty 
with them was the corrosion of the division plates. 

He noticed that the author did not advocate the 
flight conveyor or the apron-plate conveyor. At 
their own foundry they had both. Up to the 
present, the all-in repairs of the plant cost about 
4-50d. per ton of castings. The flight conveyor 
had been quite successful. They had had no experi- 
ence of using a belt conveyor. Prior to 1933, the 
foundry produced about 3,850 tons of castings per 
annum. After the installation of the continuous 
casting plant, the quantity rose to 6,683 tons in 
1934, and was over 6,000 tons in 1938 ; in 1941 it 
was reduced slightly. They were now employing 
a good many women on the casting plant. In pour- 
ing the castings, they poured with shanks of about 
7 ewt. and running on a monorail between the 
cupolas right round the plant. The conveyor 
travelled at about 12 ft.a minute, which they found 
was the most suitable speed. Their table was about 
350 ft. in length, and a 10-h.p. motor was employed. 

Mr. A. Hoare said that his firm’s foundry, like 
that of the President’s firm, was of the “ hole and 
corner’ type, and in such a situation that it was 
not possible to extend it. He had, from time to 
time, studied the mechanisation of foundries, 
because he agreed with the late M. Ronceray that 
the movement of stuff in a foundry was the biggest 
job of all. He always tried to encourage foundry- 
men to be mechanisation-minded. The author 





rightly gave the quality of sand first place in the 
scheme of things. Quality was most important, 
and it was on that score that the flight conveyor was 
generally condemned; it was said that it com- 
pressed the sand, which had previously been aerated. 
Mechanisation of mixing and transporting sand in 
almost any but the smallest foundries would pay, 
both in quality of castings and in rate of output. 
Nothing had been said about the ratio of the weight 
of sand handled to castings produced. He had 
looked into that question from time to time, and 
found that it might be as low as 3 : 1 in exceptional 
cases (i.¢., three tons of sand to 1 ton of castings), 
and it might rise to 10:1. That allowed for no 
spillings ; it was the weight of sand in the boxes. 

Dealing with sand reconditioning, he would like 
to know what steps were taken to separate core 
sand, especially if sea-sand cores were used, from 
the ordinary moulding sand. Burnt core sand was 
not usually regarded as a good addition to the 
moulding sand. Perhaps some special means 
existed for correcting this addition. Core sand 
added further bulk for the moulding sand handling 
plant, and this must gradually increase the quantity 
of sand in circulation. He would like to know 
how that was to be dealt with. The cooling of the 
sand on its way from the knock-out to the recon- 
ditioning mill presented some difficulty. He won- 
dered whether the ventilation plant could not be 
switched round to discharge some of its air through 
the sand being transported, to bring down its tem- 
perature. The method of dealing with mould- 
making, closing and knock-out must depend upon 
the nature of the product. He had visited a factory 
where baths were made, and found that the sand 
was dealt with by quite orthodox methods ; but the 
handling of moulding boxes, producing moulds, 
closing, casting and knock-out did not appear at 
first glance to be at all mechanised. Closer study 
of the factors involved, however, showed that the 
use of cranes in these operations constituted the 
best form of mechanisation. 

The author advised high-tensile steel moulding 
boxes, no doubt welded or pressed. Such boxes 
could be lighter and had less flexure, but whether 
they lasted longer and were cheaper in the long run 
than properly-made cast-iron boxes was somewhat 
doubtful. Cast-iron boxes, of course, could be 
melted and re-cast, which gave them an advantage 
over steel ones. Moulding-box pins might seem a 
trivial matter to mention, but they had always 
been a troublesome item. Limits of the order of 
+0-002 in., referred to in the paper, seemed 
incredibly small to accommodate irregularities in 
box drilling and out-of-squareness of the pins 
when fastened in the lugs of the box. There was 
nothing worse than tight guide-pins for wasting time 
and trying patience. 

Mr. A. H. C. Page said that the old method of 
manufacturing chairs, which was still used on the 
L.M.S. Railway, seemed better than anything 
which could be done on a moulding machine. 
They gave a man a plate, and he walked along the 
row making his moulds as he went, and he had a 
boy ramming flat tops for him. The man and 
boy could make 250 chairs a day, and that could 
not be done on a moulding machine unless the 
foundry were mechanised. Speaking generally, he 
thought that a moulding machine which was hand- 
operated only, with no belt feeding the machine or 
taking the mould away, had an operative time of 
only 10 per cent. to 20 per cent. ; i.e., it worked for 
only about 10 minutes in each hour. 

He regarded the under-sand frame moulding 
machine as admirably suited for shallow drawer 
stuff, but no doubt the author would claim that it 
would do deep press work on mechanised plant. 
A case which occurred on a semi-mechanised plant 
belonging to his company might be worth men- 
tioning. On a. straight jolting machine, they let 
a man jolt for a time, and they did tests with a 
hardness tester to find the number of jolts required 
to give the requisite mould hardness. In a given 
case, where it was of the order of 15 jolts, it was 
found that, if the moulder were left to himself, he 
would give it 50 jolts, thereby wasting time. That 
was a point which had to be watched in a mechanised 
foundry. The great feature, of course, of a 
mechanised plant was the fact that, with the sand- 
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distribution system, a uniform and controlled sand 
was available at all stages. The trouble with the 
old method was that a man knocked out his mould, 
took the water-gun and watered the sand, and mixed 
it up again. In that way the moisture might be 
14 per cent., and there were blows in the castings. 
With properly controlled sand, properly distributed, 
they could come down from the usual 5 per cent. 
to about 2 per cent. of failures. 

Mr. F. J. Cook said that it was true to say that 
jar ram and squeeze machines, and combinations 
of the two, did not offer any difficulties in the 
successful production of satisfactory castings, both 
large and small, in practical working. Many of the 
adverse items mentioned in the paper were merely 
talking points. If it were otherwise, the down sand 
frame machine, after the years it had been on the 
market, would have created a monopoly for itself, 
whereas throughout the world many more machines 
were made without than with the down sand frame. 

The author rightly emphasised the importance 
of the continuous as against the batch type of mill, 
and the advantages of an inclined belt to take the 
sand from the knock-out to the screen. This type 
took up a great deal of room, and the space available 
would often not allow an inclined belt to be installed, 
so that bucket elevators had to be used. The tops 
of bucket elevator casings were frequently a filthy, 
steamy mess. This trouble, however, could be 
greatly minimisedif the top were left open, and could 
be carried through the roof, thus allowing steam to 
escape. The proper emptying of the buckets was 
largely a question of speed and of having buckets 
of ample size. Bucket elevators should be of the 
belt and not the chain type, and chutes should be 
arranged so that spillage was directed into the rising 
buckets and not into the base of the elevator. The 
splitting up of the sand in small quantities by bucket 
elevators, and knocking it about by emptying the 
buckets, helped considerably in cooling the sand. 

With most of the other items in the paper he was 
in agreement, except that, in the section headed 
“ Knocking-Out,” the author stated that he was not 
in favour of push-plate conveyors. On a previous 
occasion, the author had stated that a push-plate 
conveyor would ball up the sand, but this was not 
the case if the speed of the conveyor were correct. 
It had been proved by experiment that, with either 
synthetic or natural bonded sand, balling did not 
occur until a speed of over 80 ft. per minute had 
been reached. Belts were an advantage where the 
sand had to be carried a very long distance and 
where there was not sufficient height to allow of a 
reasonable sand hopper over the machines. 

Mr. B. S. Morgan could not see how the author 
could make such a big difference between the under- 
sand frame machine and the straight jolting machine. 
The under-sand frame machine was ideal for very 
flat castings, such as for cooker parts and electric 
irons, but it was difficult to make deep castings in a 
machine of that type without additional operations. 
On the question of increasing the output per man- 
hour, he thought that the jolt-all-over machine was 
a speedier machine than any other which he had 
handled ; but, if the types of castings produced were 
suitable, a foundry could use the three types of 
machine, to suit the particular jobs which it was 
called upon to do. 

Mr. J. L. Francis remarked that, although in 
favourable circumstances, mechanisation was capable 
of remarkable achievements, it could be misapplied. 
Broadly speaking, the following conditions must 
obtain for mechanisation to be successful: (a) suf- 
ficient volume of work; (5) sufficient uniformity 
of work ; and (c) sufficient continuity of (a) and (6). 
Patterns and core-making equipment. would need 
much more care in design and expense in manu- 
facture. The work put into them must compensate 
to some extent for the absence of the skill and initia- 
tive of the experienced moulder. All foundries 
could not be mechanised to the same extent. A con- 
tinuous production of moulds necessitated some 
provision for an adequate supply of cores. These 
were usually made from an oil-bonded sand, which 
required a separate sand plant with conveyors to 
the continuous drying ovens where cores were 
automatically loaded, unloaded and conveyed to 
storage. A return conveyor was also needed to 


makers. The author made no mention of de-silt- 
ing. All moulding sand tended to accumulate 
silt, especially where, as in a mechanised system, 
it was in use continuously and over and over again. 
At the knock-out station, both moulding sand and 
core sand must become mixed, so that eventually 
the reconditioned sand was a combination of mould- 
ing sand and oil sand. With the heavier oil-sand 


casting. Did that cause any trouble in re-establish- 
ing the bond with bentonite, and, if so, what steps 
were taken to overcome it ? 

Mr. R. Templeton said that a steel foundry pro- 
ducing about 300 tons a week of mixed castings was 
usually split into the hand-moulded sections and 
the machine-moulded sections, and his question 
referred to the machine-moulded part. The author 
had shown the extent to which mechanisation could 
be applied, but did not say whether mechanisation 
increased efficiency, although that was implied. It 
would be of value if he would explain how he proved 
to. prospective users that mechanisation did in fact 
increase capacity. What measuring-stick would he 
use to compare potential capacity before and after 
mechanisation ? 

Mr. A. S. Beech, in reply, said that he had 
advocated high-tensile steel boxes as against mild- 
steel boxes only because of the risk of distortion ; 
it had been found that the actual erosion on the 
high-tensile steel boxes was nothing like so great 
as on the mild-steel boxes. His rather emphatic 
remarks about the flight conveyor and the apron- 
plate conveyor were merely a matter of logical 
comment. In view of the highly abrasive action of 
sand, it seemed to him common sense to select the 
belt and plough. 

Mr. Hoare spoke of the separation of the core and 
moulding sands. Generally speaking, the core 
remained in the casting. It was knocked out at 
the knock-out station, and the core was taken out 
at another place altogether. In some plants, there 
was actually a special knocking-out station for cores. 
In any case, the core sand should definitely be kept 
away from the moulding sand. The paper dealt 
very carefully with the cooling of sand; the best 
way was to turn the sand over and get the steam 
out of it. Mr. Hoare also referred to the tolerances 
on the lugs of the boxes. The tolerances given in 
the paper were for aeroplane cylinders, for which 
very fine tolerances had to be imposed. 

Mr. Page had called attention to the fact that a 
man and a boy could make 250 moulds a day for 
railway chairs. He had seen that being done on 
many occasions ; but would it always be possible 
to get people to work like that ? He doubted it. 
Obviously, if more than one casting were put in the 
box, it would make the box too heavy to be handled ; 
but if two castings were put in a box and put in a 
moulding machine, there should be no difficulty. 
He was not prejudiced in favour of under-sand 
frames. He had been advocating the use of under- 
sand frames for many years, and still believed that 
to be the best practical method of making moulds, 
and the most common sense way of doing it. A 
jolting machine would be fatal on a casting which 
had overhanging pieces, because one would undoubt- 
edly get soft places underneath the overhanging 
pieces, unless there were a core. Mr. Morgan sug- 
gested that under-sand frame moulding was useful 
only for shallow jobs. Personally, he did not agree, 
and he believed that Mr. Turbett would confirm that 
he was doing very deep jobs with an under-sand 
frame. 

Mr. Cook referred to push-plate and flight con- 
veyors, and said he had seen sprigs ruin belts. The 
only answer to that was, what was a magnetic 
separator for? It should take out all the sprigs in 
the sand, and, in his experience, it did. Mr. Cook 
also accused him on a previous occasion of making 
the statement that the flight conveyor balled up the 
sand. He did not remember making such a state- 
ment, and was not in agreement with that view ; 
it depended entirely upon the speed at which the 
flight conveyor worked. Mr. Francis called atten- 
tion to de-silting. This was a very vexed question. 
If it were done on sand prepared for iron castings, 
one was liable to take all the coal dust out of the 
sand. In his opinion, there was no satisfactory 








bring back the drying shells and plates to the core 





de-silting apparatus in existence. 


cores, all the oil might not be burnt out during | 
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THE SIZES OF DRAWING PAPER 
AND CLOTH.* 


Tue Council of the Drawing Office Material Many. 
facturers’ and Dealers’ Association desire to draw 
attention to the uneconomical use of drawing and 
tracing paper, sensitised paper for prints, an algo 
tracing cloth and sensitised cloth, in many drawing 
offices and plan-reproduction departments. In view 
of the importance of these papers and cloths to the 
| war effort, a committee of members of this Association 
was formed to give consideration to this matter, 
Their investigations show that considerable economy 
could be effected by the adoption of certain sizes of 
drawing sheets. In 1927, the British Standards Insti. 
tution recommended certain sizes, based on 30-in. and 
40-in. rolls. These are the standard widths in which 
this material is manufactured, but they allowed nothing 
for the trimming margin generally needed for prints 
which have also to be cut from rolls 30 in. or 40 in, 
wide. In these days of great paper shortage, it must be 
stressed that the weight of paper used for prints is 
much greater than that used for the originals, so that 
it is important to standardise sizes which allow of 
economical printing. It is estimated that approximately 
4,000 tons of paper are used in this country per annum 
for prints alone. 

The British Standards Institution recommendations 
met with the usual difficulties inherent in standardi- 
sation and it cannot be said that they have been 
adopted generally. The suppliers of drawing and 
tracing sheets, sensitised paper, and cloth sheets are 
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to-day receiving large orders for every conceivable 
size and shape of sheet, and many of these entail a 
great wastage of material. Many drawing offices print 
direct on to continuous rolls of sensitised paper and 
the same wastage occurs here if the drawing sizes do 
not allow economical use of the standard roll widths 
of 30 in. and 40 in. One large engineering firm has 
recently revealed that its wastage of sensitised paper 
is 30 per cent. to 40 per cent. Much of this wastage 
is due to uneconomical sizes. 

In 1934, the Institution of Engineers in Australia in 
their Recommended Engineering Drawing Office Practice 
(reprinted 1938), put forward a set of recommended 
sizes which were received with much interest and were 
carefully considered by the British Standards Institu- 
tion. An effort was made to secure Empire agreement 
on these sizes, but up to date nothing final has been 
agreed upon. The recommended Australian sizes are 
of special interest because, in addition to being based on 
30-in. and 40-in. roll widths, they establish a uniform 
relationship between the length and breadth of each 
sheet. This relationship is expressed by the ratio 
4/2 to 1. The advantages of retaining this uniform 
ratio of length to breadth are :—(1) the elimination of 
arbitrarily selected shapes; (2) the larger sheets can 
be cut or folded exactly and without waste into the 
smaller sizes; and (3) photographic enlargement or 
reduction of a sheet brings it into one of the larger or 
smaller standard sizes. 

The Australian recommendations also allow for the 





* Report of the Council of the Drawing (Office 
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addition of a binding margin, where it is desired to 
bind the sheets for filing. These recommendations 
have been carefully examined by the committee, and, 
although it is not known that a trimming allowance on 
rints was considered in arriving at the sizes recom- 
mended, it is found that these sizes do permit econo- 
mical printing on 30-in. or 40-in. continuous rolls or 
sheets, including a print trimming margin if desired. 
Another point in favour of the Australian recom- 
mendations is that none of the sizes is larger than the 
nearest most common size now in use in this country, 
so that existing plan cabinets and filing arrangements 
would contain these new standards satisfactorily. 
The recommended overall drawing sizes, in inches, 
are given in the accompanying Table I, and are shown 
diagrammatically in Fig. 1, opposite. For longer draw- 
ings than those listed, it is recommended that the 
width should be made to conform to one of the B 
dimensions. The size marked with an asterisk in Table 
[ does not comply with the ratio 4/2 : 1, but an inter- 
mediate sheet of this size, not shown in Fig. 1, was 
felt to be necessary. The other sizes conform to the 
ratio to the nearest convenient inch dimension. The 
fractional sizes referred to in (2) above are shown in 
Fig. 2. 
TABLE I.—Recommended Overall Dimensions. 
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It will be noted that, for the larger sizes of sensitised 
sheets, } in. all round is allowed for trimming the prints, 
and } in. all round for the smaller sheets. All the sizes 
can be cut economically from standard 30-in. and 40-in. 
rolls, and they are equally satisfactory and economical 
when printing is carried out direct on to continuous 
rolls of sensitised material. It is realised that certain 
sizes now in common use for particular work may have 
to continue although they are uneconomical in material ; 
for example, the commercial paper sizes foolscap and 
quarto, both of which are uneconomical if prints have 
to be trimmed. Where prints are to be sub-divided 
for workshop use, it is recommended that the tracings 
be ruled with sub-divisions having overall dimensions 
corresponding to those of the smaller standard sheets 
with 4/2 to 1 ratio. It is the practice of many users 
to cut or to order sheets by using a sample sheet or 
print from a previous supply. Due to the stretching 
and shrinking which occurs in some of these materials, 
and sometimes to inaccurate cutting, frequent repeat 
orders result in great deviations from the original size. 
To avoid this, it is recommended that all tracings should 
be marked with the standard sheet size in inches in a 
convenient place } in. in from the edge, or just inside 
the border line if one is used. 

In view of the present urgent need for economy in the 
use of paper and cloth, and the other advantages which 
follow standardisation, the Council of the Association 
strongly recommend the adoption of the overall sizes 
tabulated above, based on the Australian standards. 
The Council further urge that this matter should be 
dealt with at once and not delayed by consideratiou of 
any other recommendations relating to drawing-office 
practice, such as border lines, hatching, colouring, etc. 
It is suggested that, with so many factories under some 
form of Government direction, it may be possible to 
give early effect to these recommendations. In other 
cases, their adoption may be gradual, although it is 
stressed that difficulties in storing and filing under 
existing arrangements should not be serious for the 
reason given above. 





WaR-Risks INSURANCE OF COMM 1ES.—With the 
approval of the Treasury, the Board of Trade have decided 
that, in respect of the period commencing March 3 and 
ending June 2, 1942, the rate of premiufM, payable under 
any policy of insurance issued under the Commodity 
Insurance Scheme, War-Risks Insurance Act, 1939— 
Part II, shall continue to be at the rate of 7s. 6d. per cent. 
per month. 


LABOUR NOTES. 


THE constitution for the production committees 
which are to be set up in the Royal Ordnance factories 
was signed at a conference in London on Thursday last 
week between representatives of the Ministry of Supply 
and of all the trade unions which have members 
employed in these establishments. The committees 
will be com of representatives of workers and 
managements, and will have as their object “ the regu- 
lar exchange of views between the management and the 
workers on matters relating to the improvement of 
production, to increase efficiency and to make recom- 
mendations.” The representation will usually be ten 
from each side, with the factory superintendent as 
chairman. Meetings will be held fortnightly, or as 
required, but the workers’ side is to meet weekly in 
order to expedite procedure. A central committee 
representative of both sides, under the chairmanship 
of Sir Charles McLaren, the Director-General of Ord- 
nance Factories, has been set up to ensure the imme- 
diate application of the scheme. This committee will 
also act as a pool for the reception of ideas from local 
committees. As was mentioned in these notes a week 
ago, workshop production committees are to be formed 
in all the munitions industries, particularly the 
engineering industry. 


The effects of scheduling under the Essential Work 
(Coalmining Industry) No. 3 Order, 1941, were 
explained in a leaflet issued last week by the Ministry 
of Labour and National Service. The Order, it is 
stated, restricts the right of the management to dis- 
charge employees and of workers to leave, provides 
for a guaranteed wage, and deals with absenteeism. 
If a person absents himself from work without reason- 
able excuse, is persistently late, fails to comply with 
orders or persistently behaves so as to impede effective 
production, the Pit Production Committee may report 
the matter to a national service officer with a recom- 
mendation. 





The national service officer may then give the 
employed person directions as to the way in which he 
should in future attend for work. There is a right of 
appeal to the local appeal board. The employer may 
also report such matters to the national service officer. 
In an emergency, a person’s services may, if he con- 
sents, be lent to another undertaking for a period of 
up to 14 days without the permission of a national 
service officer. Before the employment of any person 
can be terminated—except on the ground of serious 
misconduct—at least one week’s notice must be given 
by either side. Notice can be given before the permis- 
sion of the national service officer is obtained, but 
cannot take effect without such permission. 





Writing in the latest Trade Report of the United 
Patternmakers’ Association, Mr. W. B. Beard, the 
general secretary of the organisation, suggests that, 
even after making due allowance for the help given to 
Russia, events are showing “ the inefficiency of class 
leadership.” “A system,” he continues, ‘ which was 
good enough for some people in peace-time, is, obviously, 
not good enough for the successful prosecution of this 
war. Some modification has taken place, no doubt, 
but we still have the cost-plus system, the multiplicity 
of designs, the lack of materials, the round pegs in 
square holes and the profit motive dominating the war 
effort. There is as yet no serious attempt to co-operate 
with the workers in industry, to consult them on 
production, etc., and make a really joint effort to win 
the war.” 





Evidence is available, Mr. Beard goes on to say, of 
members of the Association, transferred by the Ministry 
of Labour and National Service from production 
patternmaking to a new aircraft works, “* waiting days 
with little or nothing to do.” When work was found 
for them, it was that of “ making air-raid shelter 
bunks and very semi-skilled work.” ‘When our 
official,’ Mr. Beard continues, “ took the question up 
with the aircraft firm, he was told that he could take 
our members away, for there was little skilled work 
to do.” The membership of the Association is now 
13,135. Eighteen members were in receipt of trade 
benefit last month, and 355 in receipt of sick benefit. 
There are 675 superannuated members. 





Mr. G. Hall, Labour Member for Aberdare And 
Financial Secretary to the Admiralty, said in the 
course of last week’s debate on the Navy Estimates, 
that it was a tragedy that at a vital time like this 
there should be a lack of co-operation between the two 
sides of the industry. If differences could be overcome, 
the output could be increased 15 per cent. to 20 per cent. 
While in 1940 the lost days through industrial disputes 
in this country were less than in any year in history, 
three times as many days were lost in shipbuilding in 





1941 as in 1940, and four times as many in engineering 











as in 1940. The man-days thus lost were equal to full 
em a for 1,250 workmen all the year round, 
and if that number were made up of all the grades 
required in the shipbuilding industry, they would have 
provided something like 50,000 tons of additional 
shipping. 





As a result of the decrease in the number of people 
out of work, the unemployment benefit paid out of the 
insurance fund in the year ended March 31, 1941, 
declined to 19,802,089/., as compared with 36,644,912/. 
in the previous twelve months. This occurred despite 
the increase of benefit rates which took effect in August, 
1940. According to the report on the accounts which 
was issued on Thursday last week, the credit balance 
has increased by about 5,000,0001., and is now 
29,210,939. 





In a statement circulated last week, the Ministry of 
Labour and National Service suggests that this year’s 
holidays in industry should be planned on the following 
lines: the annual summer holiday not to exceed a 
week ; a one-day break for most workers on Easter, 
Whit and August Bank holiday Mondays; two days 
at Christmas or the New Year; no stoppage on Good 
Friday ; corresponding holidays in Scotland to meet 
local arrangements. There should be, it is added, 
moderate, well-planned holiday breaks in order to keep 
the national effort at the fullest stretch. To maintain 
a smooth flow of production and prevent pressure on 
transport, the holiday period should be staggered 
between April and the autumn. There should be the 
minimum of travel. 


New plans for the collection of income tax—which 
have been submitted to the Board of Inland Revenue 
and the Chancellor of the Exchequer—were discussed 
last week at a meeting between representatives of the 
Inland Revenue Staff Federation and representatives of 
the Trades Union Congress. The Inland Revenue Staff 
Federation is the income tax officials’ “‘ trade union.” 
One of the schemes proposed is understood to be that the 
employer should receive a card from the tax office for 
each a showing the amount of weekly income 
on which no tax is payable. Deductions from the 
amount in excess of the “ free of tax” sum would be 
made in accordance with a table with which every 
employer would be supplied and a copy of which would 
be displayed in every works and factory. As from 
January 1, 1943, manual workers would be assessed 
on the actual wages received in 1943, although the rates 
of taxed reliefs would be those laid down in the 1942 


Budget. 


Another scheme proposed was a straightforward 
wages tax which would differ according to family cir- 
cumstances and preserve something like existing 
liability but would take manual wage earners out of 
the present annual income-tax system altogether. 








The International Labour Review states that by an 
Act of August 22, 1941, the restrictions on piecework 
clauses in French collective agreements, which had been 
imposed under a Legislative Decree of November 12, 
1938, have been relaxed. Under the Legislation 
Decree of November 12, 1938, concerning hours of work 
—which is still in forcee—the provisions of collective 
agreements may not have the effect of reducing the 
output of an undertaking; therefore, any clauses in a 
contract which prohibit piece-rate wages and bonuses 
for output, or restrict the use or modernisation of 
plant, or limit overtime to certain processes, are null 
and void. 





Experience has shown, it is explained, that in certain 
cases the absolute nature of this regulation entails 
serious drawbacks. Thus, in the Paris dressmaking 
industry, the employers’ and workers’ organisations 
are both in favour of re-introducing the clause prohibit- 
ing piecework that had been included in their collective 

ment in order to guarantee the satisfactory making 
of articles on which the reputation of the industry is 
based. This and similar claims are met by the Act of 
August 22, 1941, which provides that a Ministerial 
Order may grant an exception to the provisions of the 
Legislative Decree of November 12, 1938, when their 
application is likely to affect the quality of the work. 





In the House of Representatives at Washington it 
was proposed on Friday last to repeal the legislation 
fixing the working week in munitions industries at 
40 per week. The proposal was defeated by 226 votes 
to 62, responsible leaders, according to one correspon- 
dent, describing it as ‘‘ an unwarranted attack on the 
patriotism of Labour which was bound to affect war 
production, if successful, and cause resentment through- 
out the country.” At present some men are working 
60 hours a week, although the average seems to be 
between 44 hours and 48 hours. All work over 40 per 
week is paid for at the rate of time and a half. 
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WOOD REFUSE FOR STEAM 
RAISING* 


By R. B. Gritnam, A.M.1.Mech.E. 


Tue problem of utilising, or even disposing of, wood 
refuse has engaged the attention of engineers for many 
years. It has been the author’s good fortune to have 
access to a plant erected for experimental purposes 
and the collection of data, which has enabled him to 
design a new plant. This, although not entirely 
trouble-free, has provided information hitherto un- 
obtainable, which is now available for the design of 
wood-refuse silos. 

Figs. 1 and 2, herewith, show how the wood refuse 
is collected from three shops: the rough-cut mill, the 
jointing and moulding shop, and the sanding shop. 
Each produces a different form of wood refuse, requiring 
different handling and treatment. By far the greater 
volume of refuse comes from the first two shops, in the 
form of sawdust from the benches and shavings from 
planers, tenoners, spindle moulders, etc. For its 
removal, a pneumatic extractor plant is used. It is 
essential that this operation should be performed 
efficiently, since shavings which escape the suction may 
get under the feed rollers and bruise the timber, or clog 
the cutters. The arrangement shown is typical, and 
its purpose is primarily to indicate the exhaust system. 
The fans a, which should be of the paddle-blade type, 
are installed in the rough-cut mill and in the jointing 
and moulding shops; each is connected to a range of 
ducting, graded in size to enable a constant velocity to 
be maintained throughout each system. Suitably 
designed hoods are provided, through which the dust 
or shavings are sucked as they are produced, and 
Aelivered by the fans to cyclones 6, situated on the 
roof of the building or on a nearby structure. 

Although only two exhaust systems are shown, more 
may be required in some factories, according to the size 
and disposition of the shops. It is best to arrange the 
cyclones in one group to facilitate delivery to the storage 
silo. Provided that the cyclone is large enough, more 
than one duct may discharge into it ; but it is advisable 
to fit a balanced blow-back damper in each delivery, to 
prevent back pressure from the cyclone from causing 
wood refuse to be delivered back along the delivery | 
trunk of a fan which may not be working. The cyclones 
should be kept as close as possible to the fans to 
provide for early release of the entrained air, so keeping | 

down the power required to drive the fans. The wood | 





* Paper read before the Institution of Mechanical 
Engineers, in London, on Friday, January 9, 1942. 
Abridged. The discussion on the paper was reported on 
page 55, ante. 
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refuse is delivered to the storage silo /, by connecting 
the discharge from the cyclones to the suction of the 
conveying fan c, which has an open end; the high- 
velocity air in the duct picks up the refuse and carries 
it to its destination. 


eyclones directly on the silo, but it may prove more 


volume of air over, perhaps, a long distance than to 
release the air quickly and employ a smaller fan. In a 
plant known to the author, about 92,000 cub. ft. of 
air are used per minute for extraction, absorbing 
142 h.p. ; whereas the refuse, when separated from the 
extractor air, is conveyed over a distance of several 
hundred feet by using only 11,700 cub. ft. of air per 
minute, absorbing 32 h.p. Another disadvantage is 
that the speeds of the air for two processes of extraction 
and conveying are different ; extraction can be accom- 
plished with an air speed of 2,500 ft. to 3,500 ft. per 


minute, but 4,000 ft. to 4,500 ft. per minute is desirable | 


for conveying. The inlet speed to a cyclone for wood- 
refuse extraction should be in the region of 3,500 ft. 





| with metal traps. 


per minute, and the diameter of the cyclone should be 
about four times the diameter of the fan delivery trunk. 

The second kind of refuse to be dealt with is the 
accumulation of short ends of timber, and here the size 


| and disposition of the shops are deciding factors for the 
It may be possible in a small plant to mount the | 
| situated below the floor level d. 
costly to convey, unnecessarily, a relatively large | 


method of collection. Fig. 1 shows a conveyor system 
The conveyor 1s 
usually of the band type. The alternative is the use of 
hand trucks, which, however, would not prevent the 
use of the pit e, which is desirable for the feeding 
of the shredder g. It is advisable to fit an electro- 
magnetic pulley f to remove scrap iron, nails, etc., 
even though the machines may themselves be fitted 
The pit e forms a feed hopper for 
the short length of conveyor leading to the main feed 
hopper attached to the shredder, and some provision 
must be made to regulate the quantity of material falling 
from the pit on to this conveyor, so that the shredder 
is evenly fed. 

The shredder consists of a rotating drum grooved 
to take four rows of hinged steel bars about 2 in. by 
1} in. in cross-section and 9 in. long. These hammers 
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ire reversible in two planes, so that all four corners of 
each can be worn off before replacement is necessary. 
The underside of the shredder is open except for a 
curved grid plate which, together with a solid step or 

stock *’ inside the back of the machine, supports the 
material until shredding is complete, when it 
The size of the shreddings ranges 
from that of a match to about double that size. 
horizontally hinged door is fitted in the feed hopper to 
prevent material from being thrown out of the machine 
and causing damage ; this is most necessary if feeding 
by hand is adopted. 

The foundations for the shredder may be either raised 
or sunk, the former being more convenient for removing 
the shreddings by the conveying fan, while the sunk 
foundation makes hand feeding much easier. 
case, the centre of the foundation forms a chute to 
bring the shreddings from under the machine to the 
front of the foundation. The chute terminates in a small 
pit about 6 in. wide and 6 in. deep, and the full width 
of the chute, to trap nails, screws, etc. 
connected to the suction side of a paddle-blade fan A, 
which conveys the shredded material to cyclone m on 
the silo 1. The power required to drive the shredder 
may vary from 30 h.p. to 150 h.p. 

The remaining form-of wood refuse consists of dust 
The means of collection are 
identical with that of shavings, but on the delivery side 
of the fan (shown at j in Fig. 1) the arrangement differs. 
This sander dust, being extremely light, cannot be 
successfully separated by the cyclone method. 
filter k is therefore used, and the dust, falling into the 
hoppers below, is collected in bags and removed. 
surface area of filter fabric should be sufficient to pass 
the total volume of air at a speed not exceeding 74 ft. 
per minute, which would set up a static head of about 
I} in. to 24 in. w.g., depending upon the texture of the 


through the grid. 


from sanding machines. 


filter fabric. 


Sander dust is explosive, and it is dangerous to allow 
it to mix with other wood refuse, since it cannot be fed 
to the furnaces in 
sander dust represents a very small proportion of the 
total refuse collected, its separate handling is a small 
tem. Even from a large plant, the few sacks of sander 
dust obtained daily can be safely burnt if hand-fed in 
tied sacks through the furnace door. 
be found for it, it may be used for the manufacture of 
plastic wood. As an alternative means of collection, 
a water-spray filter can be employed. 

When in bulk, wood refuse packs itself quite hard 
and forms an almost homogeneous mass, so that very 
little pressure will be transmitted to the sides of the 
silo; in fact, the real problem is to support the sides 
of the silo, when empty, against external wind pressure. 
The greatest difficulty is to remove by mechanical 
means a definite and constant quantity of wood refuse 
irom the silo, without periodical stoppages in the 
supply owing to the material arching over the convey- 


ing mechanism. 


It was decided to build a separate silo, away from the 
boiler house, with a storage capacity of 50 tons, and | 
capable of feeding 1 ton of wood refuse per hour. 
Referring again to Figs. 1 and 2, and to Fig. 3, opposite, 
it will be seen that the silo is rectangular in plan. 
measures 24 ft. by 18 ft., the corners and centres of 
each side being supported by 6-in. by 3-in. rolled-steel 
channel stanchions with a short stool supporting the 
main floor beam in the centre. The stanchions are | 
32 ft. long, and the net height of the storage is 29 ft. 7 in. 
The sides are of 4-in. mild-steel plate, and are butted 
on the inside and strapped on the outside with rolled- 
steel T-section straps; the rivets are countersunk on 
the inside. The floor beams are 5-in. by 3-in. rolled- 






| projecting 6 in. above ground level. 
: Z 
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VLA 
steel joists at 1 ft. 4 in. centres, running from the | WY i 
back (where they are cleated into a 6-in. by 3-in. rolled- | Y 
steel channel trimmer) to within 1 ft. 7 in. of the front, | YY YH 
where they are supported by a length of 6 in. by 3-in. (1166.D.) MOOG 
channel, which, in turn, is supported in the centre from SN \ 


its top flange by a 5-in. by 44-in. joist running from “ENGINEERING™ 
back to front in the centre of the silo. By this means 
the top flange is brought level with the top flanges of | T.p.m. to 7-8 r.p.m. The final drives, by 3:1 bevel 
the floor beams. Across the centre, from left to right, reduction gears, give the extractor screws a speed range 
supporting the floor beams, is a 9-in. by 4-in. joist | from 0-87 r.p.m. to 2-61 r.p.m. The speed of the 
cleated on to the flanges of the stool previously men- | 12-in. cross screws ranges from 5-22 r.p.m. to 15-67 
tioned. The roof consists of chequer plate, supported | r.p.m. All bearings supporting the extractor and cross- 
by beams designed also to carry the superstructure for | screws are situated outside the silo, as shown in Figs. 
supporting the cyclones. 4 and 5. They are grease-lubricated plummer blocks 
The whole of the inside is free from projections, with | with gunmetal bearings; a small amount of fine dust 
the exception of a cross-stay made from four wrought- | is always present in a plant of this type, and these 
iron tubes, of 24 in. bore. Deflection of this stay is pre- | bearings prove to be more trouble-free than ball or 
vented by a vertical tie rod from the roof beam to the | roller bearings. 
wrought-iron cross. The stay stiffens the sides against | There are no intermediate bearings supporting the 
wind pressure when the silo is empty by transferring | screws. The deflection of this unsupported span of 
part of the load to the opposite side, which is unaffected | 18 ft. was not sufficient to cause the screw to rub on 
by wind. The silo is also knee-braced at the top on the | the trough when the latter was free from material ; 
inside. Running the full width of the silo, inside, | with a load of wood refuse above it, this may be no 
1 ft. 7 in. from the front and 8 in. above the floor | longer the case. 
beams, is a mild-steel plate } in. thick an@ 3 ft. wide,| The troughs are made from j-in. mild-steel plate, 
inclined at 60 deg. to the front of the silo, and supported | pressed to a radius } in. larger than that of the screw, 
by angles. This is the deflector plate (see Figs. 4 and 5, | t.e., 54 in. radius for the extractor screws and 6} in. 
above), to prevent the material from dropping into | radius for the cross-screws. Each cross-screw trough is 
the cross-screws. a complete unit, and includes a receiving boot, which is 
In the roof are two holes 3 ft. square, above which | open under the trough on the inside. Through this 
are constructed two four-sided fabric panels protected | opening, air is admitted for conveying the refuse to 
from the weather by cowlings situated immediately | cyclones n by means of a small 12-in. fan. These 
below the dicharges of the cyclones.m. These panels | boiler-feed fans have the trunk diameter reduced to 
act as “ breathers,” and release the down-draught|10 in. on the delivery side to maintain the desired 
from the cyclones above. The cyclone discharges are | conveying speed of 4,500 ft. per minute. They deliver 
conducted towards the centre so that the falling refuse | 2,450 cub. ft. of air per minute against a resistance in 
mixes in one heap. This is important, for one cyclone | the system of 4 in. w.g., and will convey 1,300 Ib. of 
discharges shavings, etc., from the mills, while the | refuse per hour. Their speed is 1,780 r.p.m., and each 
other discharges shredded wood, and it is the latter | is driven by a 4-h.p. motor. 
which, to a great extent, prevents the material from| The one main-drive motor is capable of driving the 
arching over the screws. The foundations are nine in| 18 extractor screws and the two cross-screws ; or, by 
number, one under each of the eight stanchions and | slipping one of the clutches, either half-portion may be 
Each is a 3-ft. cube,|run. When both clutclies are let in, the 18 screws, 
The weight of | which rotate alternatively in clockwise and anti- 
the empty silo is 22 tons, and this, with an addition of | clockwise directions, draw the stored material slowly 
49 tons of wood refuse, gives a total of 71 tons. The | forward to deposit it into the cross-screws. The cross- 
overturning force on the silo was calculated at 40 Ib. | screws, in turn, deliver the material to the outside 
per square foot over its largest side. boots, where it is picked up by the air stream in the 
By experiment the material was found to arch over | boiler-feed fan suction. Continuity of operation is 
an area 12 ft. square, and this was the deciding factor | ensured by the fact that the whole of the silo floor is 
in making the floor area as large as possible. The | moving, and the material has no means of supporting 
length of the screws was fixed at 18 ft., to conform to | itself and arching. 
the existing feed screws o (Figs. 1 and 2); and since it | The deflector affords a strict control over the volume 
was likely that only one-half of the silo would have to be | of material fed, by preventing the wood refuse from 
used in conjunction with one boiler, a total length of | falling directly into the cross-screws. Baffle plates, with 
24 ft. was decided upon, giving 216 sq. ft. as the| clearing holes for the extractor screws, prevent the 
minimum floor area in use when handling } ton of material from sliding under the deflector plate, and 
refuse per hour. This can be taken as the minimum | into the cross-screw. The right-hand side of the silo 


one under the centre stool. 


| for handling $ ton per hour in silos designed for this | can be used to feed one boiler, while the left-hand side 





purpose. If the feed rate desired is less than the above | feeds the other. If only one boiler is in use, it is 
figure, it would be preferable to reduce the extractor- | preferable to run both sides at a reduced speed, collect- 
screw speed or pitch rather than the floor area. It js| ing the cyclone discharges » from the boiler-feed fans 
an advantage to run the axes of the extractor screws | in a double breeches piece. Even in such a silo, where 
parallel to the longer dimension of the floor, as this | the whole floor is moving, there is sti]l a possibility of 
simplifies the driving arrangement. | arching, when there is an absence of shredded material 

The 3-h.p. motor driving the screws runs at 725 | and a preponderance of refuse from light timber which 
r.p.m., and is connected through a variable-speed gear, | has been allowed to get wet. Arching occurred on the 
giving a range from 418 r.p.m. to 1,254 r.p.m., and a| flat part of the troughs between the extractor screws, 
40:1 worm reduction gear, to the clutch shaft, which |and led the author to the conclusion that the space 
runs at 10-45 r.p.m. to 31-35 r.p.m. The clutch shaft | (6 in.) between these screws is the maximum for 
is connected by 2:1 chain drives to the two counter- | successful running. 








shafts, and these, also by 2:1 chain drives, to the The boiler-feed screws bring the refuse forward to 


two main shafts, which revolve at speeds from 2-6! drop into the four-bladed box paddles, on the centre 
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lines. of the boilers, and mounted on ball bearings. 
The weight of the material rotates the paddles, which 
operate swinging fuel distributors above the furnaces p, 
by means of crank and link motions on the paddle | 
spindles. 
paddle spindles, to operate chain-driven revolution 
counters. The weight required to turn the paddle is | 
1-091 Ib. per revolution. Above each paddle is a| 
straight vent through the roof, with a light hinged lid | 
on the top to act as a relief for any blow-back. Provi- 
sion should also be made to box in the boiler-feed 
screws for the last 3 ft. leading to the vent, to prevent 
fire from running along the material in the feed screw | 
in the event of a blow-back. 
The furnaces, p, are of the Dillken type, four in | 
number, and are built of brick in one block and ‘ranged 
in front of the boilers, as shown in Fig. 6, on page 199. 
Each chamber is independently connected to its respec- | 
tive flue tube. Each grate is 2 ft. 8 in. wide and | 
5 ft. 6 in. long, giving a total grate area of 29-3 sq. ft. 
for each boiler. Draught is controlled by hand-operated 
dampers, situated in ducts above the furnaces. When 
properly adjusted it causes the fuel to be carried the 
full length of the boiler tubes in a continuous flame, | 
Taste I.—Evaporation Tests. 





Water, 
Evaporated. 
Lb. 


Evaporation. 
Lb. of Steam 


Fuel | 
| per Ib. of Fuel, 


Consumed. 

Lb 
44,150 476 , 
50,100 | 33 . 
43,900 5 ° 





138,150 





5,164-5 Ib. 

1,098 -8 Ib. 

51 Ib. per sq. in. 
1,184-2 B.Th.U. per Ib. 
140 deg. F. 

1-1071 

0-75 in. w.g. 


Evaporation per hour 
Fuel consumed per hour. . 
Steam pressure (saturated) 
Total heat of steam oe 
Feed-water temperature. . 
Factor of evaporation 
Draught at boiler damper ‘ 
Evaporation per Ib. of fuel, from 
and at 212 deg. F. os 
Calorific value of wood refuse 
Boiler efficiency ‘ | 
the only fuel dropping on to the grate being the few 
coarser pieces of heavy shredded wood. Under these 
conditions, combustion is fairly complete, and neither 
smoke nor sparks are produced from the chimney, while 
flues remain reasonably clear, the period of cleaning 
being annually. A common flue r, Figs. 1 and 2, runs 
across the back of the boilers, g, to the stack, which is 
100 ft. high and tapers from 9 ft. 6 in. to 5 ft. in dia- 
meter. The Lancashire boilers are 8 ft. 6 in. in diameter 
and 30 ft. long, with flue tubes 3 ft. 1 in. in diameter. 
The total steam requirements in the author's works 
may reach 150,000 Ib. per hour, of which about 
10,000 lb. per hour is produced by burning wood 
refuse in the cabinet-factory boiler house. The main | 
steam supply is generated in the central boiler house, | 
from which a steam main runs to the cabinet-factory 
boiler house, where the mains are interconnected after | 
being balanced for pressure. The steam raised from 
this plant is mainly used for heating and humidifying | 
the timber kilns. Test data from the plant described | 
are given in Table I, herewith. 


203 Ib. 
,850 B.Th.U. per Ib. 
64-32 per cent 
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CATALOGUES. 


Jointing Tapes.—-Messrs. British Insulated Cables, 
Limited, Prescot, Lancashire, have sent us a catalogue 
which gives particulars of the jointing tapes manufac- 
tured by them for use in electrical work. 

Reconditioned Valves.—We have received from Messrs. 
Newman Industries, Limited, Yate, Bristol, a list giving 
prices and full particulars of a large number of recon. | 
ditioned steam and water valves they have for disposal. 

Designs of Machine Parts for Arc Welding. 
Lincoln Electric Company, Cleveland, Ohio, and Welwyn 
Garden City, Hertfordshire, have sent us data sheets 
showing suggested designs for the fabrication of machine 
parts to replace castings. 

Optical Projector—We have received from 
Alfred Herbert, Limited, Coventry, a catalogue which 
illustrates and describes the Hilger projector, an optical 
comparator for checking gauges, screw threads, formed 
against enlarged layouts and standard 


Messrs. 


components, etc., 
templates. 

Fractional Horse-Power Motors. -Messrs. Wagner Elec- 
tric Corporation, 6,400, Plymouth-avenue, St. Louis, 
Missouri, U.S.A., have sent us their bulletin No. MU-183, 
giving particulars of single-phase direct-current and 
small polyphase motors, with details of construction 
of the various types. 

Industrial Furnaces._-Messrs. British Furnaces, Limi- 
ted, Derby-road, Chesterfield, have issued a brochure 
which describes their industrial-melting and heat-treat- 
ment furnaces, with some reference to the wide range of 
gas-burner equipment which they supply, covering 47 
types and 400 different sizes. 


| tion 
|} arranged to be loaded with a box from each end, both 


Messrs. The | 


| the platform extends outside, and on this extension of 
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PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 


Small sprockets are also mounted on the | PUBLISHED UNDER THE ACTS OF 1907 TO 1939. | The fan shaft 


The number of views given in the Specification praptngs 
ts stated in each case; where none is mentioned, the 
Specification is not illustrated. | 

Where inventions are communicated from abroad, the | 
Names, etc., of the Communicators are given in italics. | 

Copies of Specifications may be obtained at the Patent | 
Office Sales Branch, 25, Southampton Buildings, | 
Chancery-lane, London, W.C.2, price 1s. each. | 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “ Sealed” is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of | 
opposition to the grant of a Patent on any of the | 
grounds mentioned in the Acts. 


AERONAUTICS. 
541,366. Aircraft Landing Gear. Dowty Equip t 


| the closure 


over the block and complete the closure of the end of the 

mace. The closure block has tapered sides and q 
rounded top and the door is correspondingly shaped and 
is guided to make a close fit round the block as it desc« nds, 
9 passes through the block from the driy ing 
motor into the nitriding box. Inlet and outlet pipes 
for the supply of ammonia to the box also pass through 


block. Leads for thermo-couples 19 and 


| other control devices in the nitriding box also pass through 


the closure block. With this construction, the nitrid- 
ing box with its fan and driving motor can be drawn out 
and unloaded and reloaded required. When the 
nitriding box is moved back into the furnace and the 
door is lowered, the closure of the end of the furnace js 
complete. A temporary block 21 is used to close the 
furnace when the nitriding box has been removed. The 
driving motor for the fan is not subjected to th: tem 
perature of the furnace. (Accepted November 12, 1941 


RAILWAYS AND TRAMWAYS. 
539,764. Spring Buffer. Meboe, Limited, of Wolver- 


as 


hampton, George Spencer Moulton and Company, Limited, 





Limited, of Cheltenham, and P. W. Burke, of Cheltenham. | 
(2 Figs.) March 21, 1940.—The landing gear is of the 
kind in which a telescopic shock absorber is mounted | 
between a leg and the lever pivoted to it, which carries | 


| the landing wheel, and is designed so as to avoid the | par-type indiarubber spring units 6 and 7 


disadvantage of the present usual arrangement whereby | 
the shock absorber swings with the swinging of the lever, | 
thus imposing bending loads on it. The leg has a tubular 
lower end portion 3, within which fits the cylinder 4 of 


| 


of West , J. C. G. Cossey, of Wolverhampton, and 
R. T. Glascodine, of London. (5 Figs.) July 31, 1940 
The invention is a buffer having a supplementary outside 
spring to cushion heavy buffer thrusts. The rectangular 
portion 2 of the buffer casing accommodates a pair of 
with a metal 
separating plate 8. Each unit of a metal 
supporting plate and rubber bars each face, the 
disposition of the rubber bars enabling the headstock 
bolts 10 to pass through the outside spring to secure the 


casing without interfering with the operation of the 


consists 
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spring. In this way, while the vertical dimensions of 
the spring are limited to the depth of the headstock 3, it 
can extend laterally beyond the securing bolts 10 and a 


| considerably larger spring than previously can thus be 


| accommodated. 


The buffer spindle passes through the 


headstock 3 to operate the buffing springs behind it. To 


| operate the supplementary spring 6 and 7 a buffer plate 13 


(54/366) 


a telescopic shock absorber. The enlargement 4a of the 
cylinder seats against a stop flange and is located by | 
locking screws 6. The forked bracket 7 carries a pivot | 
for the lever 9, the latter carrying a landing wheel. | 
A link 11 is pivoted to the plunger 5 and to the lever, | 
so that any rise or fall of the landing wheel during | 
landing and taxi-ing induces small plunger movements. | 
To remove the shock absorber, it is only necessary to | 
unfasten one of the pivots of the link 11, drop the lever 9, | 
and unfasten the locking screws 6, when the shock | 
absorber can be withdrawn from the tubular part 3 as a 
(Accepted November 25, 1941.) 
FURNACE APPARATUS. 

541,085. Nitriding Furnace. G.W.B. Electric Fur- | 
naces, Limited, of Dudley, and J. McDonald, of Dudley. 
(4 Figs.) May 9, 1940.—-The invention is a nitriding | 
furnace of the removable-box type, in which gas circula- 
within the box maintained. The furnace is | 


unit. 


is 


ends being similar. 


The nitriding box 1 is mounted on 
—— | 
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(541085) . 
a platform 2 supported by a roller hearth inside the 
furnace and is moved into and out of the furnace by a 
loading machine. When the box is inside the furnace 


~~ 


the platform is mounted the driving motor for a fan 7 in 
the box. The platform carries a block 12 which is, in effect, 
part of the door of the furnace, and is placed so that 
when the box is in position in the furnace, the furnace 
door 13, which slides vertically, can be lowered to engage 





| tubular part of the 


fend of the frame have pedestals 


is placed within the casing. Its rear flange is rectangular 
to work in the back part of the casing, the forward 
buffer plate registering with the 
tubular plunger 15. At ite front end the plunger 15 is 
flanged to engage the buffer head when the latter is 
forced back under heavy thrusts, further movement of 
the buffer head compressing the supplementary spring 6 
and 7. The plunger is prevented from moving out of 
the casing by a cotter 21 which lies in a recess in the 
plunger. (Accepted September 23, 1941.) 
MISCELLANEOUS. 

541,475. Bridge-Building Crane. Kryn and Lahy 
(1928), Limited, of Letchworth, and Professor C. E. Inglis, 
of Cambridge. (1 Fig.) April 11, 1941.—The invention 
is a crane such as is employed in the erection of bridges 
and similar girder constructions. The 
of a frame of metal tubes, the sides of the frame being 
in the form of two Warren girders. There are six base 
junction-boxes, and the centre boxes and those at one 
and 56, which 
laid across the transoms of the 


5&8 —¥y 


crane consists 


wheels 


run on stringers 57 


=. 
(541475) = 

bridge. The upper junction-boxes at the wheel end of 
the frame also have pedestals and wheels 58, over which 
wire ropes 59 are passed and connected at one end through 
a turnbuckle with the next upper junction-box and at 
the other end with the ends of two tubes 53a, which 
support at their outer ends a cross beam 61, upon which 
a pulley block and tackle is carried. The rear part of 
the frame serves as a counterbalance. This crane can 
be used for erecting the upper members of double depth 
girders, and in this case the tubes 53a are fitted to the 
upper junction-boxes, so that they incline upwards at 
an angle of 60 deg. to the horizontal. (Accepted No 
ber 27, 1941.) 
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SURGE PROPAGATION—I. 
By Dr. T. F. Watt, M.LE.E. 
(Concluded from page 182.) 


(7) Surge Impedance and Speed of T'ravel._-A 
surge of pressure and current may be produced on 
a transmission line by induction from a thunder- 
cloud in the neighbourhood, such, for example, as 
the cloud shown in Fig. 19. If a discharge then 
takes place between the cloud A and another 
cloud B, the induced charge on the transmission 
line will be released and will then divide and travel 
in each direction with the speed u, as shown in 
Fig. 20. 

If an element 42 of the overhead transmission 
line be considered, comprising a “* go” and “ return” 
line, as shown in Fig. 21, the pressure drop across 
this element will be 

o P ol 
bv = (r, r,) L8 ts 


where L henry is the inductance per kilometre run 


of the line. Hence, 
ev oi 
L ; ‘ ‘ . (27) 
cr ct 


The current drop in the same element 6 z, as shown 


Fig. 19. (tPy Fig. 20. 
DA +b B 
ssa 
ee 
+ > u< + + uu 











(77464. 


in Fig. 22, will be 
bt 
"St 
where C farad is the capacitance per kilometre 
between the two lines. Hence, 


bi (t, t,) Cs 


ei ev 

: -C- ° ° - (28) 

cz ct 
In order to solve the two simultaneous differential 
equations (27) and (28) assume that 

omZ%i . «lg (8) 

where Z, is a constant. Then by substitution in 
equation (27) 


Zo = —L : . (30) 
Cx et 
and by substitution in equation (28). 
5. = OS (31) 
Oz ct 


Dividing equation (30) by equation (31) then gives 
‘ L 
he OR 
or, 


> aie a | 
2 = tn/@ : » + (32) | 


and substituting this value for Z, in equation (29)! to the line and if u is the speed of travel of the | 


| The solution of equation (36) may be written 
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| it is seen that consequent current wave along the line, the wave- 


9 
v= ea/ bi , . . (33) |length will be A= re The wave will have 


travelled through the,distance A along the line in 
the time required for the current from the supply 
to pass through one cycle; that is, in the time 


Hence the speed of travel of the wave will 


It is important to observe from equation (32) that | 
Z, has a double sign and it will be seen in what | 
follows that the two signs correspond respectively | 
to the two directions of travel of the surge, as shown | T 
in Fig. 20. That is to say, for a surge moving in | 

the positive direction of x, the surge impedance, is | A w 


i See oe t : ais! : 

lo = + Jt while for a surge moving in the But from equation (38) 
- ns : 

p ~~ VLC 

condition will apply in what follows to reflected | so that the speed of travel of the wave along the 

waves, while the positive sign for Z, will apply to | line is 





ee . b we: 
negative direction of x, Z, a This latter 
















































































































































































































































































































































































































































































































































































the forward travelling waves. l 
Again, from equation (27), 79 VLC = 3 x 10° km. per sec.,. (39) 
as 1 é@ (; *) , _ (34) since from other considerations it is known that the 
ét Lét\éz 1 Yim 
and from equation (38) quantity VL for an overhead line is equal to 
ai @ fev the velocity of light in open space (see, for example, 
a eed (5) . - (35) | the values of L and C given below for an overhead 
é y “ transmission line).* 
so that from equations (34) and (35) For a single overhead line of 50 sq. mm. cross 
om. § @s (36) Section and the normal height above the earth's 
e# L-Céz?° ‘ surface, L ~ 1-67 x 10-* henry per kilometre and 
Fig.24. Z . 25. L 
(a) E => ——— ™— Se 
1 | 2 A ° 
| | i 
eal] — | | ao 
1 ! —— if | 
() | it — 
TTTTTTIIN TT | ‘ 
| — b | 
TMNT HH i mM | | 
—> I ‘ | 
; I |i 
| | 
mn ey 
| ! | 
(c , 3 
T er | m | | 
|| I . Vv) 
\ ll i c Hy | 
TTT | 
= — Fm | 
Irn Hi / _ A _( 
“I N HA = 
fi | j 
| | 
1} i] . 
ee Hilt. | , 
(El Smt —> 
(7746.m.) “FNGINEERING 
L a I | 
Fig.26. 7,,, Rus | i 
MM sti j ; 
MUA cH Nea 
= 
«-# eF (196@2".) “ENGINEERIN« 
| it C =~ 0-0067 x 10~* farad per kilometre, so that 
TAL ||| Commit = a —_ 
. Zo Je = oan = 500 ohms. 
x 0-0067 





: ’ For an underground cable, L + 0-33 x 10-* henry 
pas Tg ere e On per km., and C ~ 0-133 x 10-° farad per km., 
and substituting this value of i in equation (36), it | so that 


0-33 x 10° 





is seen that y L dl 
Ze : _= —————en = GO Ohms. 
‘ , ° / GV i x 0-133 
p> = Vic (38) For a single-phase circuit comprising two over- 


. _, | head parallel lines, the value of the surge impedance 
Now expression (37) represents a current which | is about Z, = 750 ohms, while for a three-phase 

is varying sinusoidally with the time and having & | overhead line on which a surge is travelling with the 

frequency f where w = 27/f. The current is also | ¢},¢¢-lines in parallel and the earth as a return path, 

varying sinusoidally with the distance x along the | 4). value of the surge impedance is about Z, = 

line. A little consideration will show that, if, in | 250 ohms. 

Fig. 23, a current of frequency f= =— is supplied| (8) Reflection and Refraction of Electric Waves.— 


2a 





* See also ENGINEERING, vol. 149, page 354 (1940). 
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If a junction is formed by two lines the respective 
surge impedances of which have different values, 
and if a surge develops on one line and travels 
towards the junction, reflection and refraction of 
the wave will in general take place at the junction. 
The effects of such reflection and refraction may 
give rise to dangerous pressure rises such as have 
already been referred to with reference to Figs. 1 and 
2, page 141, ante, in which a pressure surge arriving 
at the end of an open-circuited line was seen to have 
been increased to about double its incident value by 
reflection and then travelled back along the line at 
this high value. The effects of such reflection and 
refraction can be studied by means of relatively 
simple methods of great power which Riidenberg 
has shown can be applied to the most diverse types 
of practical problems. By a judicious choice of 
the characteristics of the conductors which meet at 
the junction, it is possible to arrange that a danger- 
ous surge is modified at the junction so as to deprive 
it of its harmful quality. In what follows, some 
typical examples of such reflection effects will be 
considered, showing the conditions under which a 
surge may be rendered innocuous. 

Case 1.—Suppose, in the first place, that a cable 
of surge impedance Z,, is connected to an overhead 
line of surge impedance Z,,, as shown in Fig. 24 (a), 
page 201, and a rectangular wave of pressure of 
magnitude V is travelling along the cable towards 
the junction, as shown in Fig. 24 (6), the correspond- 
\ 
Zo 
When the pressure wave reaches the junction, a 
reflected wave of magnitude vr, will be developed 
and will be superposed on the original rectangular 
wave of magnitude V giving a total pressure of 
V + vr;. There will also be a wave of pressure of 
magnitude vy, which will pass forward into the 
overhead line. Since, however, the junction of the 
two lines is a common point to both, it follows that 


V + vr; Us . . - (40) 


ing magnitude of the current wave being | 


as shown in Fig. 24 (c). 

Similarly, the current at the junction must be the 
same whether regarded as a point on the cable or 
on the overhead line. The incident current wave 


will be . and the reflected 


\ 
Zo, 

current wave in the cable will have a magnitude i,, 
so that the total current in the cable at the junction 
will be 1+ %,,. The current wave which travels 
forward into the overhead line will be i;, so that 


of magnitude I 


I + tp, if)e - ‘ . (41) 
as shown in Fig. 24 (c). 

Now it has been pointed out already in para- 
graph (7) that for a reflected wave the surge impe- 
dance is to be interpreted as having a negative 
value, so that equation (41) may be written 


V Ur, fs 
Zo, Zo, Zos 
that is, 
Z 
V-vr =F ure. ' . (42 
Ury i Ufa 4 ) 


Adding equations (40) and (42) gives 


Z 
2 Vv . l 1 ). 
7 ( a 
2 Ze 
Ue = —— V,. . - (43) 
Zo. T Zos 
and from equations (40) and (43) 


94 
Ur, Ule V V [; ~ Los | 
Zo1 T Zos 


that is, 
Zos Zo, 
) \ i 
Ur; Zon : Zos : . (44) 


or 


If, for example, the surge impedance of the cable 
is Zo, = 50 ohms and the surge impedance of the 
overhead line is Z,, = 500 ohms, then 


500 1000 
v, V=0-82V, and ry, V *82 V. 
1 550 fe ~ 550 : 


In the extreme case in which the junction is open- 


circuited, that is, when Z,, x 
l 
r : V V 
1 Zo. 7 





ENGINEERING. 


MARCH 13, 1942. 


SURGE PROPAGATION. 


























_ 





























Voltage in Terms of Peak Value of Incident Wave 
> 
[a 



































o-6 
0-4} : + tt 
| | 
He H+ + + ——_+—— SS —————————— 
| | | } 
o-2 +} —— + _++—— —_—__+—____+- -___} + + + + + 
| | } 
Ly +} —+ = + | angel + ——+ + t = 
| | | | j | | 
| | | | | 
Ee a = | i = i 1 1 i t 
10 20 30 Ww 50 60 7% BO 
(7722.8) Tirne ...Microseconds beteeeemeedl 


and 


For the current wave in the overhead line, 
r 2 
igg == A? =a — - . (45) 
Zoa Zo. r Zoa 
and for the reflected current wave in the cable 
a 
ri f2 " ” , 
Zo, + Loa 
In the extreme case when the junction is open- 
circuited, that is for Z,, x 


(46) 


try I and ty, = 0. 


Case I1.—Now suppose in Fig. 25 (a) two lines 
1 and 2 of respective surge impedances Z,, and Zo, 
are connected together through an inductance of 
L henry, it being assumed that the physical length 
of this inductance is relatively so small that the 
junctions A and B can be taken to be coincident 
and consequently that the current has the same 
value at A, in the inductance L, and at B. 

If a rectangular wave of pressure is travelling 
on the line 1 towards the junction then reflection 
will take place when the junction is reached and the 
reflected wave will travel back along the line 1 
while a modified pressure wave will pass into the 
inductance L and on to the line 2. In order to 


determine the shape of this modified wave which | 


emerges on to the line 2 the following relationships 
may be considered. At the junction A, the pressure 
on line 1 will be V + v,, where V,, is the reflected 


wave. The pressure at junction A as a point on 
the inductance will be 
di, 
v +> 4 ° ” 
f2 dt 


where 1, is the current in the inductance and vy, is 
the pressure wave which emerges on to line 2. 
Hence, 

di, 
“dt 
The current in line | at the junction A will be I + i 
and in the inductance will be #,, while the current 
at junction B in line 2 will be iy, so that, in accord- 
ance of what has been said in the foregoing, 


V + ur, = v7, + I (47) 


[+ ip, = iy ifs , - (48) 
But, 
V ? Ur 
I = —,% w and? as 3 
Zou n Zoe 7 Zo. 


since, as had been already pointed out, the surge 


impedance for the reflected wave 1,, is to be inter 


preted as having a negative value. Hence 
V Ury Ufs 
Zor Zor Zen 
that is, 
Z 
Vv vr =< ¢ , . (49) 
1 ie fe ( 
Adding equations (47) and (48) and inserting 
i, = 2? gives 
+02 
Ze: Ld 
2V=v 1 + + . (vz). 
7” ( z) ade" 
that is, 
d Zo, + Zee 2 Ze. 
ite + = — \ (50) 
di’! L ae 


This is a simple differential equation which may be 
written for convenience, 
d 


di’! + Ave, B-V, 
and the solution is 
Ufs (l € “6 


Da Z Z 
Los v[i -- CY )«] (51) 


Ufs s = = 
Zor T Zos 


that is, 


‘ , L , 

in which the quantity 7 7 is the time con- 
~ Lor + Zos 
stant T, that is, the time necessary for the pressure 
27, 

oe ° ° . = =*68 V 
ve, to reach 0-63 times its final value of ; i . 
fs Zo, + Zo: 


The current wave in line 2 is 


; I 
fe = fe Za’ 
that is, 
2k. [ (= =e) ‘| n@ 
i Z =-Ijl-—« a (52) 
fe Zor t Zoe 


It is seen therefore that the pressure in line 2 rises 
logarithmically from zero to its final value of 
2Z 
_ bn 
Zor + Zos ; 
logarithmically from zero to its final value 


current in line 2 rises 
ot 


V and the 


2 Zo, 
Zor t ty , 
is to modify the incident wave front from the 
original vertical form to a wave with a logarithmic 
front, the incident current wave being similarly 
modified. In each case, however, the final values 


The effect of the inductance, therefore, 
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are the same as would be obtained if the inductance 
L were removed. 

Case 111.—Another important example of the 
effect of inductance in modifying the shape of a 
travelling wave so as to deprive it of its dangerous 
quality is the case of a wave having a logarithmic 
tail and, as an extreme case, the front of the wave 
will be taken as vertical. This type of wave is 
representative of the general nature of a surge due 
to atmospheric electric storms. The incident wave 
is shown in Fig. 26, page 20i, on the left-hand side of 
the diagram, the front of the wave being shown by a 
vertical line of height V, while the tail is defined by 
the expression 

t 
Ta * 


where 7 is the time constant. 


(53) 


v 


When the wave front reaches the junction A, the | 
conditions will be defined by equation (50) of Case II, | 


viz. 
d Zo, + Z 94 
qt n= t 
or, writing as before, 


L 
Zo, + Lor 
where T is the time constant, equation (54) becomes 


P 


d l Zoe , 
anata =27 VY. o- 


The general solution of this equation comprises | 
(i) the complementary function, that is, the transient | 
term, and (ii), the definite integral, that is, the 
permanent term. 
(i) The transient term is given by the solution of | 

the equation 
d 


, 0, 
dt *fs 


+ 1 Ufs 
that is, 
i 


(tjshke = A, e *. (56) 
where A, is a constant. 
(ii) The permanent term is of the form of the | 


wave tail, viz., 


t 


(Pfs) per. A,e 
and substituting this value in equation (54) gives 


t 
2 Zor Vv a (reer ) t t 
L Zo + Zor Vv [ = =] 
- - = = ome os € € 
. 2 1 T 
(5- - aa ‘ . (57) 


Now when ¢t = 0, 0 and therefore at this| 


moment 


Ufe | 

| 
[(vfe)ee + (f2) por], =0 = 9 
from which it follows that A, A, and the| 
complete solution of equation (55) becomes 


| three lengths of cable. 


| oscillation of the transformer (for example) which is 
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in a length of cable. In such cases as these, repeated 
reflection and refraction effects will occur at each 
|end of the length of cable and, in consequence, the 
| incident wave will develop a stepped form. 

| In the E.R.A. Report* the evaluation of the 
| complete shapes of the waves for three separate 
|lengths of cable is given, the relevant data being 
as follows: The incident wave has a vertical front 


and a logarithmic tail defined by the expression | 
‘ 


> where the time constant 7 is 60 micro-seconds. 


If T denotes the time in micro-seconds required for 
the wave front to travel once forwards and back- 
wards along the cable then when 


T = 2 micro-seconds the length of cable is about 
200 yards. 

T = 4 micro-seconds the length of cable is about 
400 yards. 

T = 8 micro-seconds the length of cable is about 
800 yards. 


| In Fig. 27, opposite, the incident wave is shown and 


the respective modified waves due to each of the 
The surge impedance of the 
line was taken as 500 ohms and of the cable as 
50 ohms, and it was assumed in each case that the 
cable terminated the line. These curves show that, 


|for effective protection of transformers and other 


inductive apparatus connected to the overhead line, 


| the value of T must be at least equal to 8 micro- 


seconds, this value corresponding to nearly half a 
mile of cable, and it is important to observe that this 
length is very much greater than that frequently 
employed, lengths of 50 yards and 100 yards being 
quite common. The use of greater lengths of cable, 
however, introduces the possibility of danger from 
resonance, since one of the natural frequencies of 
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task of undertaking an investigation into the 
extent to which such sharing is already practised, 
and the extent to which it could be more widely 
applied. It was considered that some form of 
compulsion might be exercised on those unwilling 
to participate in the scheme. 

It was also decided that, as from February 1, of 
this year, supplies of tractors, home-made and 
foreign, should be allocated through the com- 
mittees to those farmers and contractors who were 
most in need of them. A decision was taken to 
speed up the output of multi-furrow ploughs with 
| the object of ensuring full employment of heavy 
tractors, while in addition steps were taken to build 
| up a large stock of spare parts and to expand repair 
and maintenance facilities. With regard to this 
| last point, the lack of mechanical knowledge on the 
| part of most farmers and farm labourers indicated 
henge the most satisfactory course would probably 
be the thorough training of the village blacksmith 
|in tractor and implement repair work and the 
| supply to blacksmiths and rural garages of welding 
and similar plants. 

A good deal of work on these lines has already 
| been achieved. On the outbreak of war, the Rural 
Industries Bureau made a survey of blacksmiths 
and graded them according to their estimated 
capacity to benefit from increased opportunities. 
|In England and Wales it was decided that some 
| 1,000 blacksmiths were suitable for encourage- 
|ment, and an initial grant of 2,0001. was obtained 
| from the Treasury as a Rural Industries Equipment 
|Loan Fund to be administered by the National 
| Council for Social Service. Blacksmiths were then 
invited to place orders with the Council for oxy- 
acetylene welding and cutting plant, and drilling 








|and screw-cutting machines, and it was stated in 


April, 1941, that about 300 smiths had done so. 


connected to the cable may coincide with the | ‘The next step was the need to provide expert tuition 


| frequency with which the successive steps occur in 
the front of the pressure wave at the end of the 


cable. For example, the period for the 800-yard 
cable length is seen from Fig. 27 to be 8 micro- | 


| seconds, corresponding to a frequency of 125,000 


cycles per second, and this falls within the range of 
transformer resonant frequencies. On the other 
hand, attenuation within the cable becomes more 
marked as the length increases and it is found in 
practice that serious trouble seldom occurs. 
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V.—AGRICULTURAL MACHINERY. 


THE expansion in the output of agricultural 
machinery which has been proceeding for several | 


in the use of the machines, and the bureau started 
to send instructors to the smithies. In April, 
1941, eight instructors were at work, and it was stated 
that eight more could usefully be employed. After 
receiving ten lessons, the smith was examined by an 
independent examiner and, if he passed, was awarded 
a certificate and recommended by the bureau to the 
county agricultural committee. There were also 
at that time travelling instructors in binder repairs, 
and the National Council of Social Service had 
decided to extend the range of machinery and 
tuition to power lathes, electric drills, electric forge 
fans, punching and shearing machines, emery 
grinders and foot-power and belt-driven hammers. 
In spite of the record increase during 1941 in the 
number of new tractors brought into use, the demand 
exceeded the supply and there was a substantial 
waiting list. Steps to control the allocation of 
available supplies were first taken in October, when 





23 vears, and has been most marked since the out-|., — asa 
22s , , b 2 . | it was announced that, as from October 2, imported 
Z..+2 - -. break of war, continued during 1941; and at the foe d : : “ ‘ 
; 01 02 y es. 2 58) | , : : ‘ ractors and agricultural implements wou De 
Ufa € ¢ (58) | end of the year the importance of the industry was “ts : : . 
T teens 2 - : | delivered only to farmers whose need was certified 
1 — - further recognised by the establishment of an | by thelr Wer Aesioulturel Comentitess. Under the 
T ‘ é gri ‘ 


ne | Agricultural Machinery Development Board, com- 
It is to be observed that for the incident wave form | posed of farmers, manufacturers and engineers. 
shown in Fig. 26 the time constant 7 is much greater | In the present year, British manufacturers are | 


| new scheme, the farmer or agricultural contractor was 
asked to continue to order from his dealer as before, 
than the time constant T and consequently the wave | jixely to be even busier, since in the past quite an but well in advance of requirements. _He would 
defined by equation (58) will have the general shape) jm portant proportion of British requirements has | then be given an application form on which to state 
shown in Fig. 26 on the right-hand side of the|}.en obtained from the United States and it i <oepemntionrd needing the imported machine. Ono 
diagram. The characteristic features of this modi- | expected that, with the entry of that country into | of the renssen for tis institution of this proseduve 
fied wave are as follows: the tail of the incident | +). war. imports from that source are likely to | ¥38 that agricultural machinery imported from the 
wave is practically unaltered ; the crest value of | gocline substantially. : United States was covered by the terms of the 
the incident wave is reduced (the greater the value | Apart from tractors, few figures regarding the inase-Lend Act, which provides that the Govern- 
of T the greater will be this reduction of the crest | number of agricultural machines in use have been ee which they a lent shall sell them only to 
value), the wave frént has become sauch les steep published. An idea of the rapid progress achieved ho ate care. Ulie Gis tow ermageen, 
and this reduction of the steepness of the incident |. the outbreak of war can be obtained, however, American supplies were to be sold only for cash, 
wave front will be the greater, the greater the value | from the fact that the number of tractors in use |°%4 Purchasers were not allowed to resell except 
of the time constant T ; that is, other things being | ha, more than doubled, increasing from 52,000 in with the permission of the Ministry of Agriculture. 
equal, the greater the value of inductance L. | July, 1939, to 105,000 by the end of 1941. It has At the beginning of 1942, it became obvious that, 
Case 1V.—As a further example of the modifica- anon’ Goedel. een, Chat alent dite of aanl account of the entry of the United States into 
tion of the shape of a travelling wave may be taken | ¢9 099 tractor ploughs, 22,000 disc harrows, 19,000 the war, imports of agricultural machinery from 
the case in which a length of cable is inserted in| pinders and 1,900 threshing machines have been that country would be reduced and it was therefore 
series between two overhead transmission lines when brought into use. Nevertheless, a demand exists for decided, as mentioned above, to extend control to 
the line has to cross a road, a variation of this} .+i}) larger numbers, and in recognition of this, supplies from all sources. 
arrangement being found in the practice of inter-| the Ministry of Agriculture announced early in The growing at for the agricultural contractor 
posing a length of cable between an overhead line | }949 q co-ordination and development programme | under war conditions was referred to in this series 
and a highly inductive piece of apparatus such a8 @| under which farm machinery is to be freely shared | !@8t year. In practice, progress does not appear to 
transformer. In this latter arrangement the trans- among neighbouring farmers. The County War 


have been so rapid as might have been expected ; 
former will have such a high value for its surge Agricultural Committees were charged with the | neither has the amount of equipment in the hands of 
impedance that the conditions may be taken to 


| the County War Agricultural Committees risen to a 
correspond closely to the case of a line terminated 











substantial proportion of that available. Writing 


* Part II, Chapter 6, Fig. 114. 
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in the Journal of the Royal Agricultural Society of | and vegetables. One of the principal difficulties at | 
England, Mr. 8S. J. Wright stated that the bulk of the | 
extra cultivating work was still being done by 
privately-owned tractors and implements. Although 
the amount of equipment in the hands of the County 
Committees had increased by perhaps 50 per cent., 
it still represented only 2 per cent. to 3 per cent. 
Of course, the proportion 
probably varied considerably from one county to 
another, and in the predominantly grazing counties, 
where there were few tractors in use before the 
war, undoubtedly a large part of the war-time 
ploughing programme was carried out by the 
Particularly where holdings 
are Telatively small, there is a lot to be said for 
this method of operation, and tractors owned by 


of the amount in use. 


Coynty Committees. 


the County Committees and other contractors can 
the more readily be employed on reclamation and 


drainage work between the busy seasons of the 


autumn and spring ploughing and harvesting. 
Maintenance and repair work is also more easily 
arranged for a number of tractors under single 
ownership. 

As stated above, in order to offset the anticipated 
decline in imports of agricultural machinery, an 
Agricultural Machinery Development Board was 
set up in January last, to secure the best possible 
output in this country and the most efficient utilisa- 
tion of available supplies. The Board, the chair- 
man of which is Lord Radnor, comprises repre- 
sentatives of agriculture, engineering, the Depart- 
ment of Scientific and Industrial Research, and the 
Agricultural Research Council. The terms of 
reference are: (a) to arrange for the testing, under 
varying conditions and at different centres, of types 
of machinery and implements; (6) to review the 
position regarding uniformity and standardisation 
in regard to machinery; (c) to consider the pro- 
vision of an adequate educational and advisory 
service, including demonstrations; (d) to investi- 
gate the needs of agriculture for machines not already 
available ; (e) generally to consider and report on 
any matters relating to the mechanical develop- 
ment of agriculture which it is considered should 
be brought to the notice of the Ministers. The 
setting up of this Board has conferred on the agri- 
cultural-machinery industry a status which it has 
not enjoyed for many years, and the future pros- 
pects of the industry are good for some years to 
come. The need to expand home food production 
has been intensified by the spread of the war to the 
Pacific, and at the same time there is little prospect 
of expanding the farm labour force. The only way 
in wh.ch increased output can be achieved and main- 
tained is therefore by still further mechanisation. 

The post-war prospects for the industry are 
difficult to assess, but the industry should certainly 
he more prosperous than in the pre-war years. 
The Government have promised to continue the 
present agricultural policy for a certain period after 
the war; and the raising of the minimum wage for 
agricultural workers to 3/. a week will necessitate 
a high degree of mechanisation, since the country 
is unlikely to be willing to subsidise agriculture 
unless it is convinced that every effort is being made 
to achieve maximum efficiency. The uncertainty of 
the longer-term outlook, however, is emphasised by 
the conflicting views which have rec@ntly been 
advanced as to the lines on which British agriculture 
ought to be developed after the war. The long- | 
term implications of the new minimum wage, and 
the resultant increase in the prices of farm products, 
have already been attacked strongly on the ground | 
that the subsidies now being paid by the Govern- 
ment in order to maintain the prices received by 
farmers and at the same time to prevent increases 
in the price paid by the consumer, can only be 
justified as a war-time increase. Sir Daniel Hall 
has estimated that, including 17,000,000/. rating 
relief, Government assistance to agriculture in 
1938-39 amounted to over 41,000,000/. It has 
increased, of course, very substantially since then. 
It is argued in some quarters that even the strategic 
aspect does not justify an expenditure of this magni- | 
tude, and that the country’s food supplies could be 
equally assured if the money were spent, for example, | 
on additional ships and the expansion of the Navy. 
This school of thought would restrict British agricul- | 
ture to the production of milk and milk products, 
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the present time, however, is that of achieving the| PLANT THROUGH ENEMY ACTION « 
necessary expansion in milk production in view of | 
the shortage of imported concentrates. Although | 
this latter shortage is primarily due to lack of In considering the rapid estimation of the damage 
shipping space, it would seem that a sound expansion | it must be borne in mind that it may range from the 
of dairy farming requires that farms shall continue | trivial, where a few panes of glass are broken, to a 
to produce a much higher proportion of their stock | complete loss of building and plant, as when total} 


By Hav Gurreriper, M.I.Mech.E. 


fodder requirements than was the case before the | Collapse of the factory structure takes place «accom 
war. panied by fire of great intensity, and by drenching and 
flooding with water. In peace time, the factory js 


Whether or not subsidies should continue to be | ~~ ; : . 
maid after the war to encourage the production of exposed to risks arising from fire, explosion, ete., 
’ ‘ ; ar stings ne pt hh iy but in present-day warfare, these risks are greatly 
wheat and sugar is another subject which has been | increased as they include those consequent upon direct 


discussed, and the decision will no doubt rest largely | hits from high-explosive bombs, the blast pressure 
on the degree to which it is possible to implement | wave generated by the explosion, fire caused by jn 
the international trade provisions of the Atlantic | cendiary bombs, falling debris, and floodin The 


charter. It would seem, however, that if this type | P4per endeavours to set out the probable proneness to 
of farming is to continue to be carried on in this | 4@™age of various types of plant under risks due to 
sountry there is likely to be strong pressure for the | ““" time conditions, and to put forward the probable 

Pa: = “a oo ; extent of damage to individual items of plant. The 
adoption of Sir Daniel Hall’s policy of land national- kind of damage considered is that resulting fr a. 
isation and large-scale farming under skilled and dropping of high-explosive and incendiary = & 
specially trained managers. | from aircraft, consideration of damage arising from 

The need for better education in relation to| other kinds of enemy activity being excluded. 
agriculture has been stressed on several occasions The amount of damage caused by a high-explosive 
during the past year. The work of the County War | bomb will depend—apart from its explosive capacity 
Agricultural Committees has shown that, on many | #24 propinquity—on the type of building construction 
farms, output can be increased if instruction in - sodigg a lesser degree, on its size, and number of 
modern methods is given. Agriculture has always | "20Ts and the position of adjacent buildings. The 
been a skilled occupation, but town dwellers have ome — incendiary bomb will depend primarily 
een & SKl I ’ on the type of roof construction. If the roof can 
tended to look down on the agricultural labourer. | resist the penetration of the incendiary bomb and is 
Moreover, it has been pointed out, agriculture has | not itself inflammable fire will be prevented, other 
been regarded as a despised occupation even by | wise the result will depend upon the resistance of the 
many country parents, and one to be adopted only | floors below and the proximity of inflammable material, 
by those who are fit for nothing else. The principal | ¢ither constructional or in process of manufacture. A 
reason has undoubtedly been the low level of wages | equent source of danger in this respect is the existence 
in relation to those obtainable even by unskilled | °! ‘sufficiently protected lift shaft heads, light wells, 
lab sn ila fen a. Tate oll  steees tee and confined spaces between buildings through which 
abourers in the towns. Now, althoug ps Dave | the bomb can penetrate to the interior. 
been taken to remedy this, the feeling has become}  [¢ can be expected that the fire risk per unit area of 
deep seated and what is required is the introduction | plan will be greater in multi-floor than in single-storey 
of a definite agricultural curriculum, particularly in | buildings for, in addition to the possibility of bombs 
A further step towards the | penetrating the roof, the exposed wall area is open to 
provision of up-to-date information for farmers was | the entry of incendiary bombs which may descend at 
taken during the past year in the establishment of | *™ angle of 16 deg. to 46 deg. to the vertical. Fire is 

: : . : found to be usually much more destructive than blast 
the Agricultural Improvement Council, in order to ait, ttn aeccmenaion Gatne debnle. even Glen the 
devise methods to ensure that promising results of | 4, maged me - prs e ~ ie of ingest of ah oh 
research are brought as rapidly as possible into explosive. It is easier to provide measures satis 
ordinary farming practice. Before and during | factory to counter the effects of blast than the effects 
the last war, many of the Agricultural Research | of incendiary bombs, for once fire has taken a firm 
Institutes were set up and a great deal of useful | hold, it has potentialities in spreading (“* communicated 
work has been done by the Agricultural Research | fire”) which do not usually arise in high-explosive 
Council. The majority of farmers, however, have bombing attacks. The blast is of momentary duration 
remained sceptical of the results achieved and the _ local = effective range, but =e many be pro 

me , : onged beyond the period of time which the exposed 
duty . oe ee a uncil is to bridge the gap between materials can withstand the heat without change of 
science and practice. conditions. 

A development which has received a considerable The site of the building and its position in relation 
impetus as the result of the war is the installation of | to nearby buildings also affected gives the first general 
plant for the production of cattle food from straw. | impression of the extent and severity of the damage 
The development of this process was mentioned in | which may be expected and provides an indication of 
this series last year, and in November, 1941, the the work involved in reinstating the damaged plant. 
Minister of Agriculture replied to critics of the | The position of the boilers and other ancillary. plant 
process. He claimed that, where three essential | tected building or not. If a building has collapsed 
conditions were fulfilled, it would enable a bigger completely, necessitating a replanning of the plant, 
head of cattle to be maintained than seemed possible | the position of these services may influence the new 
a year ago. These three essential conditions were | plan. Communicated fires from adjoining buildings 
that the farm should have adequate supplies of | can be prevented by bricking-up all openings in the 
wheat straw and of water, and should possess means | side wall exposed to possible communicated fires. At 
for dealing with the effluent. At the end of the | *he same time the wall forming the “ exposed ™ side 
summer he had asked Messrs. Imperial Chemical —_ be carried up to a height well above the roof 

° . ° ° evel. 

Industries, Limited, to undertake a national cam- The type of building construction least likely to 
paign for the adoption of the process, and War! suffer from the effects of a bomb explosion is one 
Agricultural Committees to use their influence with | sufficiently resilient to recover its former position 
farmers in favour of the process. The I.C.I1.| without strain or disintegration. Reinforced concrete 
installed about 250 plants during the year and, | construction has shown its undoubted great superiority 
although there had been a few failures, the over- | in resisting aerial attack in comparison with the old 


the country schools. 


whelming majority of farmers had reported that the | type of building, in which the walls bearing the loads 
process was extremely satisfactory. A number of 
research institutes were also carrying out experi- 
ments. Mr. S. W. Cheveley, in charge of the I.C.I. 
national campaign, added that, during the eight 
months ending in October, some 400 farmers had 
started to put in plants and that the number would 
increase with the completion of harvesting. 








PosTtaAL ORDERS FOR PAPER SALVAGE.—We are 
informed that 150 tons of paid postal orders were handed 
over, for re-pulping, by the General Post Office in 1941. 
As 40 postal orders weigh 1 oz., the number represented 
by 150 tons is an indication of the extent to which this 
method of payment is utilised. 








are of brick or stone. In the composite type of build- 
ing, where the interior structure is of steel beams and 
columns, with external walls of brick to support the 
outward ends of the beams (each member being free to 
act independently) the resistance to aerial attack is of 
a much lower order than that of the steel-framed or 
reinforced concrete building ; it is, in fact, little better 
than the structure composed wholly of brick. 

The walls of a modern factory are not part of the 
structure. If, therefore, in a modern steel-framed 
building, all the walls have been blown out, the danger 
of collapse need not be anticipated. Protective walls 
are arranged to divide the factory into a number of 





* Paper read before the Institution of Mechanical 
Engineers on February 27, 1942. Abridged. 
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“ells ’ so that the effect of a bomb explosion will be 
jocalised. The number of cells depends upon the nature 
and arrangement of the plant and the operations carried 
on. It is usually possible in existing works so to 
arrange the walls that a high degree of protection is 
ichieved without interference to the work of the 
factory. In future factory layout, this aspect of pro- 
tection will be incorporated in the design as a matter 
of good practice. As examples, in a glass-bottle works, 
the vulnerable brick-built tank furnaces would be 
separated by the concrete silos holding the raw mate- 
rial so that at least half the works would be saved in 
the event of an explosion ; in a single-floor light engin- 
eering works the different types of machines would be 
separated into convenient cells by dwarf walls, so as 
not to interfere with production ; in a Portland cement 
works, the rotary kilns, susceptible to dislodgment by 
blast, would be set lower to the ground than usual, 
with a protective wall or with the clinker or cement 
silos between them. 

On the other hand, in factories with brick-built 
load-bearing wall construction, collapse of the walls 
will generally cause a complete collapse of the structure, 
with consequent severe damage to the plant. If the 
walls at ground floor level are at least 14 in. thick, 
there is reason to expect that plant inside those walls 
will be protected from blast and flying debris which 
may come from outisde. Roofs and floors of solid con- 
crete strengthened with filler joists or steel reinforce- 
ment give more protection against bombing than floors 
lightened by the use of hollow tiles or other means. 
With floors of the latter type the damage to the plant 
can be expected to be greater. In single-storey build- 
ings of light steel frame or reinforced concrete con- 
struction, the roofs are not usually proof against 
incendiary bombs and in such cases the damage will 
be of a different character, for the bomb will fall 
directly upon the plant. In this type of factory the 
division of the floor into cells by protective walls 
designed to localise the effects of bombs or fire is 
particularly applicable. If drainage is not adequate 
to deal with the abnormal conditions during a fire 
when large quantities -of water may have to be con- 
ducted away, the consequent flooding is likely to 
damage plant which has been submerged. Particularly 
susceptible in this respect are electric motors and 
electrical equipment generally. 

The five main causes of damage to factory plant 
consequent upon an enemy attack from the air are: (1) 
Direct hit from a high-explosive bomb. (2) Blast 
pressure wave from bomb explosion usually accom- 
panied by flying splinters and debris. (3) Fire caused 
directly by incendiary bombs, or indirectly by high- 
explosive bombs. (4) Damage from debris falling 
from above. (5) Flooding or drenching by water. 
Each has a different effect on different types of plant, 
e., each type of plant has a proneness to damage, 
depending upon its physical characteristics, which can 
be indicated beforehand. All plant can be classified 


number; whilst in light high-speed machines used in 
cotton weaving and spinning, packaging machines for 
tea, margarine, etc., the damage proneness number 
will have a comparatively high value. The lighter 
equipment employed in engineering factories, such as 
lathes, shaping machines, grinding machines, etc., are 
in average cases, likely to suffer damage to parts other 
than the beds or bases when exposed to blast or fire 
and the damage proneness number may be expected 
to lie between 20 and 50; it may be somewhat higher 
if the electric motor drive has been exposed to heat 
or flooding. If efficient dwarf protective walls were 
provided, the damage proneness number would lie 
towards the lower limit. Intricate machines of lighter 
construction will need a much greater proportion of its 
replacement value to be expended in repair; on the 
other hand, the cost of removal and reinstallation will 
be considerably less than for plant of a heavier type. 
Again, heavy machines of an intricate nature, such as 
looms, will have high damage proneness numbers, 
despite their great weight, due to the large number of 
delicate parts and to the high precision required. 

The high-speed automatic type of machine con- 
structed of fabricated steel has a greater chance of 
survival than a machine made of cast iron. Sheet 
metal equipment in any form, such as milk pasteurisers, 
fan casings, and ducts, suffer severely for they offer 
a large area ill-supported to resist a suddenly applied 
superatmospheric pressure followed by an equally 
sudden subatmospheric pressure. Failure takes place 
by tearing at rivet holes, followed by general crumplin 
of the plate. Where exposure to blast, falling debris, 
or fire has occurred, a damage proneness number 
between 60 and 90 may be expected. The proneness 
to damage is also affected by the extent of the surface 
of the item exposed to the blast. The blast is resisted 
by the weight of the item and by any anchorage that 
it may have to a secure foundation. Thus it is con- 
venient to classify such plant (excluding items held 
down to their foundations) in terms of the ratio of the 
weight (in pounds) to the exposed area (in square feet). 
The application of this criterion assumes a struc- 
turally sound item and a rigid surface. 

The general practice of attaching service piping to 
the most convenient point of support has persisted 
despite the many advantages from placing such piping 





below ground in covered channels, with vertical branches 


}only to the points to be supplied. Piping not so 


| arranged is, moreover, particularly vulnerable to blast, | 
| fire, or falling debris. Factory piping should receive 


careful attention and improvements should be sought 
in the following directions: (1) The total length of the 
service lines should be as short as possible. (2) The 
piping should be duplicated within reasonable limits, 
ahd wide spacing adopted to avoid the possibility of | 


one bomb destroying both lines. (3) Adequate pro- | 


| tection should be given by placing the piping under- | 


in this respect and limits set out within which the | 


damage is likely to fall. 
the method. 
suffer any damage from any of the causes mentioned 
above except when exposed to a direct hit or to intense 
heat. Such an item would have a minimum proneness 
to damage. Such an apparatus as a thermostat or 
CO, recorder would be severely damaged by any of 
the above causes if they were near ; the proneness 
to damage being, therefore, high. 

It is convenient to denote this variable proneness 
to damage by a number which will indicate the per- 
centage of the value of the item (in its condition just 
before the incident) which has been lost by the damage 
it hes suffered. This might be called the “‘ damage 
proneness number,”’ or “d.p.n.” The anvil referred 
to above could therefore be given a set of limits, to 
represent the damage likely to occur in average cases, 
of between 0 and 5, while the d.p.n. of the control 
equipment could be expected to fall between 70 and 
100. These limits must, of necessity, refer to average 
cases; and whether the figure should be towards the 
higher limit or the lower limit or whether, in an excep- 
tional case, the figure should be outside the limits, 
must depend on the judgment of the experienced 
engineer at the inspection. As an example between 
these extremes, a totally-enclosed air compressor can 
be taken. It can be expected that the totally-enclosed 
body and bedplate will not be harmed by the causes 
mentioned other than a direct hit or pers‘stent fire ; 
but the gauges and p'pe connections are subject to 
damage by blast or falling debris and, if they are carried 
away, they will fracture the flanges on the body. 
Such an item could therefore be given a damage prone- 
hess number ranging between 30 and 50 in average 
Cases 

Generally, factory plant can be classified in terms of 
“amage proneness somewhat as follows. Heavy all- 


metal equipment for the heavy engineering industries, 
in the form of rolling mills, large presses, steam 


Two examples will illustrate 
A blacksmith’s anvil is unlikely to| 


ground, or disposing it in other ways. If piping is 
attached to the structural members total collapse of | 
the building will mean its total loss with a damage 
proneness number approaching 100, for only the valves 
are worth recovering. With underground piping even 


| a total collapse of the building will destroy only the 





hammers, etc., will have a low damage proneness 


vertical “‘ runs,” and the damage proneness number 
may be expected to lie between 40 and 80. 

The cables for the supply of electricity, electric | 
motors, switchgear, etc., are particularly vulnerable | 
to blast, fire, falling debris, and especially to flooding. | 
The cables should be run in channels, watertight in 
this case, with vertical leads to the points of consump- 
tion. All main supply cables should be duplicated ; 
and laid underground, far enough apart to prevent | 
the possibility of one bomb affecting both of them. 
Electric motors are particularly susceptible to damage | 
though their strong casing protects them from falling 
debris. They are also highly resistant to blast from | 
their high ratio of weight to exposed area and because | 
of their secure fastening to their bases. The coils | 
and windings, although so comparatively well pro- 
tected, are easily damaged by flying debris and flood- 
ing. A general damage proneness number for all 
electrical] motor equipment, including attendant switch- 
gear but excluding distribution mains, may range from 
50 to 80 in average cases. In generating stations, pro- 
tection for the turbine-generator set can be provided 
by building a separate reinforced concrete structure. 

(lo be continued.) 








INSTITUTE OF METALS.—The 1942 May Lecture of 
the Institute of Metals will be delivered in London, at a 
time and place to be announced nearer the date of the 
meeting, by Mr. W. T. Halcrow, M.Inst.C.E., consulting 
civil engineer. His subject will be “‘ Water Power and 
its Application to the Production of Metals.” It 
will be recalled that Mr. Halcrow was responsible for 
works connected with the Lochaber water-power scheme, 
including the Ben Nevis tunnel and the Laggan dam, 
which provide power for the works of the British 
Aluminium Company, Limited. 








| advantage of using direct curren 
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10-FT. DUPLEX GEAR-HOBBING 
MACHINE. 


A coop example of modern machine-tool practice 
in the United States is the 10-ft. duplex gear-hobbing 
machine shown in Figs. 1 to 7, on pages 206, 207, and 
210. This machine has been constructed recently 
by Messrs. Gould and Eberhardt, Newark (Irvington), 
New Jersey, U.S.A., primarily for cutting high-speed 
turbine reduction gears, and is known as the 120H 
universal gear hobber. The nominal capacity is for 
cutting wheels 10 ft. in diameter, 4 ft. width of face, 
and having helical teeth of 2-5 diametral pitch set 
at 45 deg. With a low helix angle, however, gear 
wheels up to 13 ft. 4 in. in-diameter can be cut. The 
machine is of the double-column type, with a hob 
mounted on each column, as can be seen in the general 
view, Fig. 1, while it will be evident from Fig. 2, 
that both the right-hand portion and the left-hand 
portion of a “ herringbone,” or double-helical, gear 
can be cut simultaneously, with an obvious increase 
in the rate of production of such gears compared with 
a single-column machine. Both columns are provided 
| with longitudinal traverse on the bed and both hobbing 
| heads with vertical traverse on the columns. The right- 
| hand head feeds downwards and the left-hand head 
| feeds upwards, the motion being either towards the 
| central plane of the gear or away from it, this arrange- 
| ment necessitating only a single differential to produce 
| both the right-hand and left-hand helices. Either 
|head may be disconnected at will, so enabling the 
machine to be used as a conventional single gear-hebber. 

The machine is electrically driven, there being 11 
motors, of which six run on direct current and five 
}on alternating current. Among the direct-current 
| motors are those for the main drive, the lubricating 
| system and the cutting-fluid system. The primary 
| reason for this arrangement of driving is to avoid the 
stoppage of the machine during a cut, since, should the 
| current supply be accidentally interrupted, automatic 
| switches connect the motors to a stand-by storage bat- 
tery until the fault on the'main supply can be remedied. 
| It is unnecessary to point out the importance of avoiding 


| any interruption during a — cut. A secondary 
or the main drive is 





t 
that variable speed is more easily provided. The motor 
is of the constant-power type rated at 20 h.p., and a 
4 to 1 speed range permits of a selection of hob speeds 
between 18 r.p.m. to 72 r.p.m. to be obtained without 
the employment of change gears. The hob speeds are 
graduated directly on the field-rheostat plate of the 
motor-control panel. The motor is arranged for inching 
and when thus used operates at the lowest speed, 
regardless of the field rheostat setting. When inching, 
the motor is subject to limited dynamic braking, but 
this does not apply when it is stopped by the regular 
“stop ”’ push-button, in order to avoid the risk of 
marking the work, if the hobs should be cutting at the 
time, by sudden braking. 

An unusual feature with regard to the main drive 
is that the motor and reduction gearbox are situated 
as far from the machine proper as is practicable. The 
object of this arrangement is to prevent the heat 
generated by the drive from being transmitted to the 
other units of the machine, with the consequent risk of 
distortion. Since a gear of large diameter having 
wide faces requires several days of continuous cutting 


| to finish the teeth, the question of heat transmission 


is important. All the driving shaft bearings are 
external to the machine and the particular machine 
illustrated is installed in an air-conditioned enclosure 
in which a constant temperature is maintained day 
and night by refrigerating or heating units as required 
by the conditions outside the enclosure. The load 
on the driving motor is indicated by an ammeter on 
the control panel, and a departure from conventional 
ractice is the omission of thermal-overload pro 


| tection for this motor, a horn signal being substituted 


to warn the operator of overloading. This arrange- 
ment permits the driving motor to be slowed down 
without bringing it to a stop, and without interrupting 
the cut, until the cause of overloading has been ascer- 
tained. Limit switches on each column, which can 
be distinguished near the vertical shafts in Fig. 1, 
stop the motor when a roughing or finishing cut is 
completed. Either set may be used at will. 

On account of the variable speed of the driving 
motor, four separate constant-speed motors, of 0-75 h.p. 
each, are necessary for the lubricating and cutting- 
fluid systems. These motors are arranged to run from 
the storage battery in the event of a main supply 
interruption. The duplicate lubricating pump sets and 
motors are seen on the extreme left of Fig. 5, on page 
207. The motors are directly connected to the main 
supply switch on the control panel, so that movement 
of this switch automatically starts one of the lubricating 
sets. No motor running on direct current can be 
started up until one of the lubricating pump motors is 
first started. The correct lubricating oil pressure is 
indicated by signal lights on the control panel, and 
in the case of the low-pressure lubrication system, a 
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bell warning is given when a predetermined minimum 
pressure is reached. Both the warning lights and bell 
are operated by pressure-actuated switches on the 
lubricating-oil delivery pipes. It will be clear from 
the above that there is no provision for stopping the 
driving motor in the case of a failure in lubrication ; 
instead, the operator moves a selector switch on the 
panel to start up the reserve pump. The signal 
light gives the operator ample time to change over 
before any damage could result. The motors of the 
two cooling-fluid sets, one for each hob, are connected 
directly to centrifugal pumps. They are seen in the 
foreground of Fig. 1. The motors are push-button 
controlled but cannot be started unless the driving 
motor is running. They stop automatically when this 
motor stops. The remaining direct-current motor is a 
7-5 h.p. variable-speed machine for the rapid rotation 
of the table when truing gear blanks before cutting. 
This motor is push-button controlled and its field 
rheostat, mounted on the control panel, is graduated 
directly in terms of table speed, with a range of from 
0-5 r.p.m. to 1 r.p.m. This motor is interlocked by 
means of two limit switches, the function of which will 
be explained later when the table indexing motion is 
described. 

The five alternating current motors are all employed 
for traversing motions. They operate only when their 
respective buttons are depressed, but over travel of both 
the columns and the hob saddles is prevented by limit 
switches. The columns are traversed by two 7-5 h.p. 
motors, one at each end of the machine bed ; the motors 
can be identified in Fig. 1 by the pear-shaped gear cases. 
The hob saddles are given vertical traverse on the 
columns by 5-h.p. motors mounted on top of the 
columns. These motors enable the saddles to be set 
independently, and before operating either of them, a 
feed and re-setting clutch on each column is disengaged 
in order to disconnect the feed drive. This clutch is 
interlocked by a limit switch in the control circuit of 
each motor and arranged to close only when its corre 
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sponding clutch is open. In addition to these two 


motors, which give independent traverse, there is a | 


20-h.p. motor for the simultaneous vertical traverse 
of both saddles in order to maintain the lead relation to 
each other and to the gear blank. This motor rapidly 
traverses the saddles in opposite directions, as in feeding. 
It is interlocked with the common feed lever by means of 


TeetTH oF Opposite Hanns Berne Cor SIMULTANEOUSLY. 


a limit switch and cannot be operated unless the feed is 
disengaged. 

It is claimed that it is only by the provision of three 
saddle traversing motors that the usual requirement for 
double-helical, or herringbone, gears can be met, this 
requirement being that the apex of the left-hand and 
right-hand gears should meet, when projected, exactly 
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it the central plane of the wheel. 
machine for a cut, the independent traverse motors are 
first used to determine the initial position of the hobs. 
Next, these are correctly adjusted by the handwheel 
seen on the left of Fig. 6; 
the re-setting clutch and the 
The vertical shaft on which the handwheel is 
situated is the feed drive shaft. 
to scribed lines on the hand gear so that both saddles 
can be properly correlated. 
the individual feed and re-setting clutches are engaged 
and the simultaneous traverse motor may then be 
operated to traverse one saddle upwards and the other 
downwards to the proper positions to commence cutting. 
[he employment of the machine for cutting with a/| panel, with its doors open, is given in Fig. 7, on page 210. 


When this has been done 


below this handwheel is | motion. 


INDEXING-WorM Drive anp LupricaTING Pumps. 


In setting the 


both hobs. 


lever for individual | on the individual feed clutches. 


access to the gear. 





All the motor starters and rheostats are mouyted 
The setting is done | in a single cabinet which is situated in the wall of the 
air-conditioned enclosure previously mentioned, in such 
a way that any heat from the starters is dissipated 
outside the enclosure. The front of the control panel 
of this cabinet faces the operator in the enclosure, while 
| doors on the outside of the enclosure provide ready | will be noted in Fig. 4 that the thicker end of the 
A view of the back of the control 


on the control panel enables the operator to carry out | being of greater angle than the other. 
single cutting with either hob, or double cutting with | follows that the thickness, or width, of the thread 
When only one bob is in use, the switch 
prevents the other from being needlessly given feed 
It functions by short-circuiting limit switches 
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| throw main switch, with three positions, on the control 
| panel. When the switch is set in one position, only 
the alternating-current motors can be operated. 
When in the second, or neutral, position the switch 
can be locked to permit inspection or repair. When 
| the switch is closed in the third, or direct-current, 
| position, one of the lubricating pump motors is auto- 
| matically started, as previously mentioned. All the 
| motors, except the lubricating-pump motors, are con- 
trolled by pendant push-buttons. The pendants for 
the columns are prominent in Fig. 1, and are seen in 
| greater detail in Fig. 6. Of the 13 push-buttons on 
| this pendant, seven give dual control of the driving 
| motor, the truing motor and the simultaneous saddle- 
| traverse motor. The other six buttons control the 
motors employed for various drives in connection 
| with the hobs. The pendants are carried on synthetic- 
rubber hose with embedded wire reinforcement. All 
| the controls for the alternating-current motors are at 
| 110 volts, the current being obtained by stepping down 
| from the 440-volt power circuit. 

The construction of the machine may now be 
| described. The weight of the table, which is of the 
| normal type with a central hole and trunnion and a 
| surfade with radiating tee-slots, is carried on a double 
| fat annular bearing, and the radial thrust is taken by 
two rows of tapered-roller bearings, the outside diameter 

of the bearing assembly being 4 ft. 6in. Each individual 
| bearing race was ground to ensure an error of less than 
0-0002 in. in concentricity between the inner and 
| outer faces, and the diameters of all the rollers were 
| kept uniform within 0-000] in. A test of the table 
| when the machine was completed showed a maximum 
| “ run-out ” of only 0-0003 in., and it is expected that 
| this will be materially reduced after it has been operated 
| for some little time. The table is mounted in an 
| octagonal base casting bolted to the bases carrying 
| the ways on which the columns are mounted. All 
| these main castings are of Meehanite, having a mini- 
| mum tensile strength of 22-¥tons per square inch and 
a minimum modulus of elasticity of 20,000,000 Ib. per 
square inch. All the castings were normalised after 
| rough machining to relieve internal stresses. 

An unusual feature of the table drive is the employ- 
ment of two independent sets of indexing worm gears. 
These gears, as will be evident from Figs. 3 and 4, have 
widely-different pitches. The lower, and coarser, gear 
is used for truing the gear blanks for concentricity 
and for rough cutting the teeth. When truing is being 
done the main driving gear is disconnected, the table 
being rapidly rotated by the 7-5 h.p. motor previously 
mentioned. This system of independent table opera- 
tion for truing and finishing has two advantages. In 
the first place, it does not involve the use of change 
gears to secure rapid rotation of the table for the 
truing cut and, secondly, it does not subject the 
indexing worm gear used for finishing to unnecessary 
| wear. When the coarse pitch is used for a roughing 
| teoth cut, the main drive is, of course, used. The fine- 
pitch gear is employed solely for the finishing cut. The 
| view of the table worm wheels given in Fig. 3 is taken 

with the worm gearbox removed. The two projecting 
splined shafts seen on the left are the worm drives. 
The motor visible below them has nothing to do with 
the table drive, but is that used for the simultaneous tra- 
| verse of the hob saddles. The worm gearbox is shown in 
| place in Fig. 5 with the worm shafts coupled to the 
| drives. The structure on the left, on which are mounted 
the duplicate lubricating pumps and motors, is the gear 
| easing of the main drive. The projecting splined shafts 
| couple to the similar shafts visible at the top, on the 
| right-hand side, of Fig. 3, and are for power transmission 
| to one of the columns. They can be identified at the 
| bottom of Fig. 2 towards the right. Power transmission 
to the other column by the shafts seen above the 
saddle traverse motor in Fig. 3. Part of the main gear- 

| box is seen in the bottom left-hand corner of Fig. 2. 
The worm wheels seen in Fig. 3 do not present any 
marked peculiarities, yet the teeth are not of normal 
| type; both worms, which are seen in Fig. 4, however, 
| are distinctly unconventional. Although the general 
| pitch of the thread does not vary in the length of the 
worm, the thread thickness does, since the two faces 
| of the thread are helices of different pitch, one helix 
From this it 





varies from one end of the worm to the other. The 
teeth of the meshing worm wheel are modified to suit 
the worm thread so that a proper conjugate tooth 
action is obtained in either direction of rotation. This 
arrangement, which has been patented and is known as 
“dual-lead worm gearing,” is adopted for the follow- 
ing reasons. The two worms rotate synchronously, but 
only one worm is in direct contact with its own gear 
wheel at any one time, the other worm making no 





contact with its gear and functioning as an idler. It 


thread is at opposite ends of the two worms. Both of 
them can be moved together axially, of course while 


single hob only, has necess‘tated a further system of | The co-ordination of the alternating current and direct | rotating, and shifting them to, say, the right will result 
A three-position selector switch ' current circuits is obtained by the use of a double-’in one worm driving the table with the thicker part 


electrical interlocking. 
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of the thread and with little or no backlash. The INSTITUTION ELECTIONS. PERSONAL. 


other worm will present the thinner part of the thread 
to its gear wheel, when there will be ample clearance on INSTITUTION OF CivIL ENGINEERS. ; Da. JOHN M. FERGUSON, A.R.T.C » has been appointed 
both sides of its thread to prevent contact with the mae : works manager of the Mossend Works of Messrs. Colvilles 
wheel teeth. Conversely, if the group be moved to the Member. Major-General Alan George Bingham | Limited, at Mossend, Lanarkshire. 
left, the last-mentioned worm will drive the table Buchanan, London, S.W.1; Frederick Harold Dunn Dr. F. J. BRISLEE, Chief Chemist to Messrs. Hritis 
. ‘| Page, Read 7 
while the first-mentioned one will release the load and ee, _ 4 Insulated Cables, Limited, Prescot, Lancashire, has noy 
become idle. Associate Member to Member.—George Boex, B.Sc. | retired. Dr. Brislee has held this position since 1999 
9 


Axial movement is provided by the use of splined | (Eng.) (Lond.), Shrewsbury ; Percy St. George Kirke, | and he will continue to serve in a consultative capacity 
shafts in sockets or couplings. The actual worm shafts | M.A. (Cantab.), Leatherhead, Surrey ; Ernest Proctor, | Dr. L. C. BaNNisTER, who joined the staff of the company 
are fitted with ball thrust bearings close to the worms B.Sc. (Eng.) (Lond.), Rangoon, Burma; Jessel Rosen, | in 1936, has been appointed to succeed Dr. Brislee. 

It may be noted that though only one worm’ is| B.Sc. (Eng.) (Lond.), London, 8.W.1 ; Santhebachahalli| Tae Brrrisn Plastics FEDERATION, LIMITED, 11-12 


driving at a time, the other will be always clear of | Nanjappa Srikantia, B.E. (Mysore), Bombay, India ; | Pall Mall, London, 8.W.1, is removing to larger preinises 





engagement, independently of the direction of rotation. | Harold Taylor, M.C., Chesterfield. and after March 20, the address will be 47-48, Piccadilly 
The worms may be of the same or opposite hands| Associate Member.—Edward William Martin Britain, | London, W.1. (Telephone REGent 4681-2.) 
without affecting the action described above. The! B.Sc. (Eng.) (Lond.), Northwich, Cheshire. Mr. R. G. Smmpson, M.C., has been elected a director 


poe - i —: poll peag Age to ~ sueky S| Student to Associate Member.—Douglas Corbett and chairman « Messrs. Boulton Paul Aircraft, v0 ited. 

it may be mentioned thet the gear is provided with | Haddow, Fairlie ; Douglas Leatherland, B.Sc. (Eng.) a eee — = ane = a, ome = Vick 

stops which enable accurate engagement of either | (Lond.), Wolverhampton ; Clifford Raymond Lee, B.Sc. a. a is .- m m + 7 : ~ - tex 

worm to be maintained. Obviously, since unequal | (Eng.) (Lond.), Harrow ; Archibald Parker Macdonald, — . : peg n the Services, of which Sir Willian 

wear might upset the relation between the two worms B.Sc. (Dalhousie), Reading ; Angus Sim Mackay, B.Se. eo a > 

means for their relative adjustment are necessary, | (Aberdeen), _ Aberdeen ; William Rutherford, B.Sc:| | Mk. T. B. Krer, ey see — eptires 
~~: | (Durham), Eastcote, Middx. ; William Forrest Thacker, | board of Messrs. The Brush Electrical Engineering 








a . ans ry oD eike of which € bs ‘Seen he New Hey, near Rochdale; James Maurice Whitaker, | Company, Limited, but is remaining on the boards of 
mI _ om ene {4 tie = indie as ; atts of | Mytholmroyd, Yorks.; John Whitaker Whitaker, | two subsidiary companies, namely, Messrs. Brush Coach 
i ions of the worms to be adjusted independently o Shirley, Croydon ; Jack Widowson, Nottingham. | work, Limited, and Messrs. Petters, Limited. Mr 
the common engaging gear. This adjustment provides | ; 4 | ALAN P. Goop, deputy chairman of Messrs. The Brush 
a ee: * ages = —- the 7 worm and | InsTiITUTION OF ELECTRICAL ENGINEERS. | Electrical Engineering Company, has been appointed 

is icularly useful for the fine-thread worm since ; , inne , . , 
- ? | Graduate to Associate §Member.—Ronald George | ™@naging director of that company in succession to 
Mr. Keep, and Mr. M. A. FIENNES has joined the board 


accuracy of indexing is obviously of the utmost im- : ; . 
portance in gear cutting. Both worms are of nickel- | Anderson, Holmrook, Cumberland; David Atkinson, 


molybdenum steel, case-hardened and accurately | Falkirk ; Fredrick Booth Atkinson, M.Eng., Lower | ®* ¢xecutive director. Mr. W. M. Goop, A.C.A., has 


‘in| | Bebington, Cheshire ; Albert Herbert Ball, Great Barr, | ee" @ppointed managing director of Messrs. Hrush 
ground. The gear wheels are made of a special | 4 ‘ \ -welraney Limited. 


Meshanite cast iron. Further reference should be| Birmingham ; Keith Ormsby Bawtree, London, E.C.1 ; 2 . 
made here to the limit switches mentioned earlier in con- | Frederick Harold Belsey, Sale, Cheshire; Arthur COLONEL A. F. BEHREND has been appointed a membe1 
|Thomas Bines, Christchurch, Hants.; William | of the Mersey Docks and Harbour Board in succession to 


ile: io matatlin ieee een eel Frederick Braines, Sutton Coldfield, Birmingham ; | the late Mr. H. SurTon TrMMis 

one of them prevents the motor from being run for | Boris Arthur Clare, Stafford; Reginald John Davies,| Mr. H. 5. Grecory, C.B., has been appointed Con- 

truing unless the table drive is disconnected from the | Ambleside, Westmorland; William Henry Dawson, | troller-General of the Trading with the Enemy Depart 

main drive, and the othergrevents operation unless the | B.Sc., Coventry; John Afred Edgar, Chelmsford ;| ment. This department, formerly the Trading with thé 

coarse-pitch index worm is engaged. William Edge, Manchester; Norman Leopold Evans, | Enemy Branch, is a joint department of the Treasur) 
The construction of the hobbing heads will be clear | Scunthorpe, Lincs. ; Reginald Fairey, Sutton, Surrey ; | and the Board of Trade. The address is 24, Kingsway 

from Fig. 6. The saddles slide on broad ways and are Captain Christopher George Fitzpatrick, B.Sc. (Eng.), | London, W.C.2. 

balanced by weights inside the columns, as may be | R.A.O.C., York; James Deans Gray, Ewell, Surrey;} Sir Ricnarp W. ALLEN, C.B.E., D,L., informs us that 

inferred from the chains visible in the figure ; vertical | Sidney Acton Hamer, B.Sc.Tech., Prestwich, Man- | his address, for all future communications, is Turve) 

traverse is by screw. The heads have a swivelling chester ; Henry Wilton Harverson, Woodford Green, Abbey, Turvey, Bedfordshire. 

movement of 180 deg., so that either right-hand or | *S©* ; Edward John Heiser, Totley, Sheffield ; Frank Mr. W. H. CuLLis has been appointed deputy-chairma: 

left-hand helical teeth may be cut at any angle. The Johnston, Nelson, Lancs.; Stanley James Little, | of the Sharpness Docks and Gloucester and Birminghan 

swivelling movement is power-operated and is con- London, E.4 ; Roger Mallet, B.A., Driffield, Yorks. ; | Navigation Company, Gloucester, in succession t 

trolled by a clutch, the casing of which can be seen Harold Frank Marshall, W alsall ; Major James | Coroner Str FRANCIS MeTFORD, K.C.B., O.B.E., D.L 

on the lower part of the spindle mounting. Just behind Frederick M. Mellor, R.A.0.( -, Cheltenham ; Richard | who, however, remains a member of the board. Mr 

this casing the vertical shaft for the hob spindle drive is | Sunderland S. Meredith, Palmerston North, N.Z.;| F. 0. Croxrorp has been elected a member of the board 

seen. The spindle has a conical bearing with the George Andrew Murray, London, W.1 ; Cyril Frederick | jn place of Mr. HENRY HosEGoop, who has resigned 

small diameter at the nose end of the spindle, a design E. Payne, Colchester ; Leslie John Pearce, Bromley, |and Mr. A. C. LISLE, hitherto secretary, has been 

which provides a close support and drive for hobs of | Kent ; Edgar Phillips Peregrine, B.Sc., Liverpool ; | appointed general manager and secretary. 

small diameter and gives a larger diameter spindle at | David John Robinson, B.Sc. (Eng.), Manchester;| ye. w. J. K. Cook is now H.M Inspector of Factories 

the driving end. The nose of the spindle is extended to | Harold Arthur H. Sheppard, London, 8.W.1; John | in Charge of the Central London District. 

shorten the hob arbors, which are carried in a pair of | Charles Simmonds, Ph.D., M.Sc., Wembley, Middx. ; | 

half-bearings. Sensitive adjustments are provided for | —— — Rg “Ty eames ; —_ : — = So == 

maintainin spindle alignment an ition. Stuppile, Slough, ucks.; Squadron er Ldawa | 

spindles re | a of re geno oll pM pore Mnarg Swinney, R.A.F., Malton, Yorks.; Eric Charles} NOTES FROM THE SOUTH-WEST. 

molybdenum alloy steel, heat-treated. The hob arbors | Thomas, East Molesey, Surrey; Leonard Tweeddale, | Carpirr, Wednesday 


are of similar material, and are heat-treated and|™.Sc. (Tech.), Horsham, Sussex ; Henry Robert | . a : 
chromium plated. All driving shafts have multiple | Walters, M.C., B.Sc. (Eng.), London, N.10; Francis | Oe ee ns — “ oe ~~ eto 
Raymond Wilkinson, Leicester; Eric Wright, B.Sc. | t 4 recent delegate conference, by a very small majority 








splines, consisting of either three square keys or ten | *™ : , . 

involute teeth. All main driving shafts and gears are | (Eng.), London, 8.W.2. of the draft terms for a new agreement to replace the 

made of heat-treated high-carbon chrome-manganese lapsed four-year Conciliation Board Agreement of 1937 

molybdenum alloy neal Most of the high speed INSTITUTION OF STRUCTURAL ENGINEERS. the first wages under the latest arrangement will b« 
: eB : é , : ‘ER 13. The new agreement, though sub 

shafts « > apered-rolle ~g Member.—Harry Brompton, B.Sc., M.Inst.C.E., Dar- paid on March 

" eS a, vate pare DGD. . P stantially a continuance of the 1937 agreement for a 


The lubricating pumps have already been referred to. | lington ; John Bisket Harvey, A.M.Inst.C.E., Corsham, t me k rial i rements 
These provide a continuous supply of filtered oil under | Wiltshire ; I e Hopkins, Walton-on-Thames, Surrey. further period of four years, makes mate ria improve men 
i ; mai : , in the pay of some groups of occupations, chiefly among 
pressure to the mechanism in the main gear case, to the Associate Member to Member.—Lieut.-Col. Rudolph | wartsmen. The position on the steam-coal market 
work table and to the two index worm-gear sets. | Hazzledine, R.E., Bath. sewed very little change last week. There was 
Cascade oili ; - +. >. es me . ‘ . ey 
ascade oiling is provided for the change-gears enc losed | 4 ssociate Member.—Thomas Ian Hogg, Stockport. bigger demand, both from the home and foreign section~ 
in oil-tight compartments, the lower portions of which Pe sould handle. Consequently ducers 
form the main reservoir for the lubricating system. The than operators could handle. Consequently, produc 
were concentrating upon meeting the requirements of 











hob-drive gears run in individual oil baths. An inter- priority users and there were a number of complaint 
mittent high-pressure system, c isi i a ; . 
with filtered Pl sete stom it bearhee’ eehin the BOOKS RECEIVED. | from ordinary industrial users regarding delays in arrival- 
columns, the horizontal slides and ways, the hob-| The British Journal Photographic Almanac, 1942. Edited of supplies under standing contracts. New business wa- 


severely hampered while exporters, who experienced « 


saddles and vertical ways, and the hob gear generally. by A. J. DALLADAY. Londen: Henry Greenwood and | ke mM remain i Ons 

We are informed that the performance of the| Company, Limited, 24, Wellington-street, Strand, | Sood Gomand Sem Ge mas _ = oe a 
machine, after setting it to work on the customer's W.C.2. [Price 2s. 6d. net.] | Welsh coals, were further impeded by difficulties er 
premises, has been very satisfactory. The vertical | University of Illinois. Engineering Experiment Station. obtaining the necessary export licences. The general 
alignment of the columns is within 0-00025 in. in 4 ft.| Bulletin No. 331. Tests of Cylindrical Shells. A ane os es eames ip ape om. Best lange descrip: 
tions were busy while the potential outputs of the sized 


The accumulated error in the lead is 0-001 in. in Report of an Investigation Conducted in Co-Operation 
4 ft., and the average periodic error corresponding to| with The Chicago Bridge and Iron Company. By W. M. | 
one revolution of the indexing worm does not exceed WILson and E. D. OLson. Urbana, Ill., U.S.A.: The 
+ 0-00005 in. on a gear 10 ft. in diameter. The accu-| Director, Engineering Experiment Station, University 
mulated pitch error is less than 0-002 in. on the same| of Illinois. [Price 1 dol.) 

gear. Thesole agents for Messrs. Gould and Eberhardt | Diamond and Gem Stone Industrial Production. By 


| grades were almost entirely sold for some months tv 
|}eome. The bituminous small kinds experienced a keen 
| demand but were heavily booked forward. The better 
| quality dry steam smalls were busily engaged but the 
inferior sorts were in slow request and were dull. 

| . 








in Great Britain are Messrs. Burton, Griffiths and| PavL Gropzinski. London: N.A.G. Press, Limited, 
Company, Limited, Montgomery-street, Sparkbrook,| 226, Latymer-court, London, W.6. [Price 15s. net.] 
Birmingham. | Mines Department. Nineteenth Annual Report of the Safety| CONTROL OF FERTILISERS.—The Minister of Suppl) 


in Mines Research Board. Including a Report of Matters | in consultation with the Minister of Agriculture and 
Dealt with by the Health Advisory Committee. 1940. | Fisheries, has issued the Control of Fertilisers (No. 15 

REDUCED LIGHTING ON THE LONDON TUBES.—The | London: H.M. Stationery Office. [Price Is. net.] | Order, 1942 (S.R. and O. 1942, No. 228, price 1d.). This 
London Passenger Transport Board has decided to reduce | United States Geological Survey. Water-Supply Paper | allows the packing of imported potassium salts, or of 
the number of electric lamps provided on Tube trains and No. 871. Surface Water Supply of the United States, | fertilisers containing imported potassium salts, in package- 
in stations. This measure, it is stated, will result ina 1939. Part I. North Atlantic Slope Basins. Washing-| of not less than 14 lb. weight. Hitherto the minimum 


saving of some 4,000 tons of coal per annum. ton: Superintendent of Documents. [Price 75 cents.) ' package has been of 1 cwt. 
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NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 


Scottish Steel Trade. 
trade has changed but little during the week. 


boiler plates show a marked increase. 


and some makers are quiet. Most of the demand at 
the moment is for the lighter gauges. 


moving slowly. 


The following are to-day’s quotations :—Boiler plates, 


i7l. 128. 6d. per ton; ship plates, 161. 3s. per ton; 
medium plates, 4 in. and | 


sections, 151. 88. per ton ; 
thicker, rolled in sheet mills, 21/7. 15s. per ton; black- 
steel sheets, No. 24 gauge, 22/. 15s. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. per 
ton, all for home delivery. 


Valleable-Iron Trade.—Although the malleable-iron 


makers in the West of Scotland have a fair number of 


orders in hand, the demand is not heavy and they could 
easily produce a larger tonnage. Good supplies of scrap 
have been coming forward and the position is satisfactory 
but larger stocks would be welcome. The re-rollers of 


steel bars are finding that specifications are coming | 


forward slowly. The tonnages for this month are being 
worked off well and little new business is on offer. They 
are well supplied with semies, both from overseas and 
local works. Prices are steady and are as follows: 
Crown bars, 151. 12s. 6d. per ton ; 
per ton; No. 4 bars, 13. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 
Scottish Pig-Iron Trade.—Active conditions continue 
in the Scottish pig-iron trade. There is still a strong 
demand and every ton available of both hematite and 
basic iron is quickly taken up. Foundry iron is moving 
fairly freely and the outlook is improving. The market 
quotations are as follows : 
ton and basic iron, 61. 0s. 6d. per ton, both delivered at 
the steelworks; foundry iron, No. 1, 61. 58. 6d. and 
No. 3, 61. 38. per ton, both on trucks at makers’ yards. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel. 


and engineering trades active conditions continue, and 


the future promises further expansion of outputs. Pro- 
gress in the raw and semi-finished steel branches has 
been well-maintained. Although the number of furnaces 
in operation shows little change, the gross output tends 
to increase. Since the commencement of the year, the 
demand for most classes of semi-finished materials has 
increased, and Sheffield works are doing their utmost to 
keep pace with the demand. The consumption of basic 
steel is very high and the position of acid steel is also 
good; railway rolling-stock manufacturers are taking 
increased supplies of this material. There is a strong 
demand for steelmaking alloys. The scrap market is 
developing on satisfactory lines; progress is being 
made in the requisition of iron railings from pubiic 
buildings and houses, and in several districts of Shef- 
field the requisitioning has been completed. Steady con- 
ditions prevail in the heavy-machinery and engineering 
branches. Points and crossings. made of manganese 
steel, for both railway and tramway purposes are in 
demand ; Sheffield Corporation Transport Committee, 
for example, have placed orders for tramway junctions. 
In peace-time Sheffield developed the manufacture of 
large hollow forgings and boiler drums to counter- 
balance the decline in armaments orders. Now, despite 
the pressure of war work, Sheffield firms are turning 
out these drums in increasing numbers for various pur- 
Shipbuilding requirements of steel, forgings and 
castings are well up to recent levels. Grinding and 
crushing machinery and related equipment is in demand 
on home account, and there is a steady call for cement 
and concrete mixers. Makers of agricultural machinery 
and parts are using larger quantities of high-efficiency | 
steels. There is also a strong demand for electrical 
equipment, and the special-steel branches are therefore 
particularly busy. The tool trades are also operating at 
full capacity and their outputs show a steady increase. 
South Yorkshire Coal Trade.—Retail prices of coal 
are to be examined by the Sheffield and District Retail 
Coal Prices Advisory Committee, which also covers 
Rotherham, Doncaster, Barnsley, and other places in | 
South Yorkshire. Should the inquiry reveal any cases | 
in which unreasonable profits are being made, the whole | 
of the existing coal-price schedule will be examined to 
see whether other grades have been wrongly classified. 
Industrial coal is moving freely from this area to other 
manufacturing zones. Steams are in steady demand, and 
locomotive coal is in strong request, while smalls and 
slacks are in demand by electric power stations. The 
house coal market is strong, and deliveries are satis- | 
factory. Foundry and furnace cokes are ordered freely. 


poses. 


The state of the Scottish steel 
Ship- 
building material is in strong demand and orders for 
There is a heavy | for the usual commercial undertakings is still very 
demand for special and alloy steels and all plants are | jimited, but the successful administration of the control 
being kept running at their maximum capacity. The | of production and distribution regulations has dislodged 
easier tendency in the black-steel sheet trade continues 


. . But little business | importance within a reasonable time. 
is passing in galvanised sheets, and structural sections are 


, steel] secre ic antia s » | tated 
The supply of steel scrap is satisfactory. | over the second quarter of the year as acquisition 


No. 3 bars, 131. 128. 6d. | 


~Hematite, 61. 188. 6d. per | 


In the heavy basic-steel, maéhinery, | 


| War Transport and Ministry of Home Security, for! Rejation of Engineers to Management,” by Mr. G. F. 
| essential transport and civil-defence vehicles, and applica- 


| pointed out that there will be no release of ethylene 










































































































NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
General Situation.—Conditions in the iron and allied | morning in the week preceding the date of the meeting. 
trades are generally satisfactory. The tonnage available one 
INSTITUTE OF MARINE ENGINEERS.—To-day, 11.30 
a.m., The Connaught Rooms, Great Queen-street, Kings- 
way, W.C.2. Annual General Meeting. (To be followed 
the congestion of orders at the works and enabled | by a luncheon at 1.15 p.m.) 
deliveries to be made for requirements of national NortTH-East Coast INSTITUTION OF ENGINEERS AND 
. , , Buyers with | ppumpERs.—Student Section : To-night, 6.45 p.m., 
priority delivery claims are placing orders for supply The Mining Institute, Newcastle-upon-Tyne. “ The 
4 Failure of the Technician in His Role as a Citizen,”’ by 
| licences are issued. Dr. D. S. Anderson. Institution: Friday, March 20, 
Cleveland Iron Trade.—The situation in the foundry lg p.m., The Mining Institute, Newcastle-upon-Tyne. 
iron branch of trade shows little change, but a slight | “ The Ballasting of Cargo Ships,” by Mr. H. Bocler. 
improvement is noticeable. Rather more pig is passing 
into consumption, notwithstanding the increasing use 
of scrap. The official market values of Cleveland pig are 
| ruled by No. 3 quality at 128s., delivered to local buyers. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 








INSTITUTE OF TRANSPORT.— Metropolitan Graduate and 
Student Society: Saturday, March 14, 2.15 p.m., The 
Institution of Electrical Engineers, Savoy-place, Victoria- 
}embankment, W.C.2. “ Railway Goods Department 

Basic Iron.—The fixed figure for basic iron remains at | Claims,” by Mr. A. W. Satchell. 
120s. 6d., but is still nominal as makers retain the whole 
of their output for the requirements of their own con- | 
suming departments. Stocks are not large, but are 
slowly increasing. 


INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Graduates’ Section: Saturday, March 14, 2.30 
p.m., The Engineers’ Club, Albert-square, Manchester. 
“ Torsional Vibrations of Internal-Combustion Engines,”’ 
by Mr. T. D. H. Andrews. Midland Branch: Thursday, 
March 19, 1 p.m., The Queen’s Hotel, Birmingham. 
Luncheon Meeting. Address on “ The Part Played by 
| Mechanical Engineering in Modern Physics,’”’ by Professor 

N. L. E. Oliphant. Jnstitution: Friday, March 20, 2.30 
blast- | p.m., Storey’s-gate, St. James’s Park, Westminster, 
furnace coke is quiet, but the fixed prices are firm on|S.W.1. General Meeting. “‘ Fans: Their Types, Charac- 
| the basis of good medium qualities at 37s. 6d. f.o.r. at | teristics and Application,” by Mr. C. G. Ferguson. 
Southern Branch: Saturday, March 21, 2 p.m., Kimbell’s 

Foreign Ore.—There are fairly good stocks of most | Café, Osborne-road, Southsea. Joint Meeting with the 
| kinds of foreign ore, but there is still a shortage of the | Southern Association of THE INSTITUTION OF CIVIL 
qualities required for the production of hematite. | ENGINEERS. The Thomas Hawksley Lecture : iS 

Manufactured Iron and Steel.—The re-rollers of iron | Century of Tunnelling,” by Mr. W. T. Halerow. (To be 


| 
. : . receded by a luncheon at 1 p.m. 
and steel have a satisfactory tonnage of semi-finished setae ; fe F ) 


products on hand, though rather substantial quantities INSTITUTION OF 
have had to be withdrawn from stocks notwithstanding | Western Students’ Section : 
increased deliveries by home makers. Manufactured-iron | The Engineers’ Club, Albert-square, Manchester. 
| producers have fairly good bookings for heavy descrip- | Aspects of Production Engineering,” by Mr. J. Jones. 
|} tions of material, and the departments turning out | North-Western Centre: Monday, March 16, 6 p.m., 
| lighter commodities are rather better employed than | Chester Corporation Electricity Show Rooms, Chester. 
| has been the case recently. Most descriptions of finished | Joint Meeting with THE CHESTER ENGINEERING SOCIETY. 
steel are in steady demand, but only the requests for | “ The Mechanism of the Lightning Discharge and Its 
| special alloy types, ship, and boiler plates imposes any | Effect on Transmission Lines,”’ by Messrs. C. E. R. Bruce 
| great strain on the production capacity. The demand for | and R. H. Golde. London Students’ Section : Wednesday, 
structural material is increasing. Sheet makers have a/ March 18, 7 p.m., Savoy-place, Victoria-embankment, 
good deal of work to complete, but would welcome freer W.C.2. Address on “* Long-Distance Broadcasting,’ by 
forward buying; black sheets are being increasingly | Sir Noel Ashbridge. Institution: Thursday, March 19, 
used for requirements hitherto supplied by galvanised |6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Ordinary Meeting. ‘‘ A Critical Review of Education 
and Training for Engineers,” presented by Dr. A. P. M. 
Fleming, on behalf of the Education and Training and 
Personnel Sub-Committee. 


Hematite.—The hematite situation shows no new 
| features. Wherever possible refined iron and steel scrap 
are used instead of hematite, the stabilised values of | 
which remain at the equivalent of No. 1 grade at 138s. 6d. 
delivered to North of England customers. 
Blast-Furnace Coke.—Business in Durham 





the ovens. 


ELECTRICAL ENGINEERS.— North- 
Saturday, March 14, 2.30 p.m., 
“ Some 


sheets. 
| Scrap.— Deliveries of iron and steel scrap are now 
| sufficient for most current needs, but the larger supplies 
| of heavy steel are not yet large enough for the con- 
| sumers’ requirements. Juntor INSTITUTION OF ENGINEERS.—Saturday’ 
March 14, 2.30 p.m., 39, Victoria-street, Westminster: 
S.W.1. Ordinary Meeting. ‘“‘ Mathematics and Recent 
Engineering Progress,”” by Mr. S. J. Moore. Midland 
Section : Saturday, March 14, 2.30 p.m., The James Watt 
| Memorial Institute, Birmingham. Paper by Mr. Donald 








LECTURES ON X-Ray TECHNIQUE.—A course of three 
| Cantor Lectures on “* X-Ray Technique in the Industrial 
Laboratory ”’ will be held at the Royal Society of Arts, | “™ 
John Adam-street, London, W.C.2, on Mondays, March | Birch. P 
16, 23, and 30, commencing at 1.45 p.m. on each day. INSTITUTION OF PRODUCTION ENGINEERS.— Yorkshire 
The lecturer will be Mr. H. P. Rooksby, B.Sc., F.Inst.P., | Section: Saturday, March 14, 2.30 p.m., The University, 
| Leeds. Lecture: “ The University Training of Produc- 
tion Engineers,”’ by Dr. G. Schlesinger. London Graduate 
- Section: Saturday, March 14, 3 p.m., 36, Portman- 

HERBERT JACKSON PRIZE.—The London Midland and | square, W.1. Lecture: ‘“ The Place of the Standards 
Scottish Railway Company inform us that the Herbert | Department in Production Engineering,” by Mr. K. J. 
Jackson Prize for 1941 has been awarded to Mr. 8S. | Hume. 
Bairstow, of the Chemical Research Section, Research INSTITUTION OF AUTOMOBILE ENGINEERS.—Scottish 
Department, for his paper, “The Relation between | Centre: Monday, March 16, 6.15 p.m., The Institution of 
Calorific Value and the Road Performance of Producer- | Engineers and Shipbuilders in Scotland, 39, Elmbank- 
Gas Vehicles.” The prize is awarded annually to a| ment-crescent, Glasgow, C.2. Annual General Meeting. 
member of the company’s staff for meritorious work. | 





of the Research Laboratories, The General Electrix 
Company. Limited. 


| RoyaL Socrety oF ARTS.—Dominions and Colonies 
| Section : Tuesday, March 17, 1.45 p.m., John Adam- 
ANTI-FREEZE MIXTURES FOR ENGINES.— All anti- | street, Adelphi, W.C.2. ‘“* Recent Developments in the 
freeze mixtures for internal-combustion engines are now | Scientific and Industrial Research Programme of New 
controlled under the Control of Engine Anti-Freeze | Zealand,”’ by Dr. Ernest Marsden. 
(No. 1) Order, 1942 (S.R. and O. 1942, No. 227, price 1d.), ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
issued by the Ministry of Supply. Allocations of ethylene | —Tuesday, March 17, 6 p.m., The E.L.M.A. Lighting 
glycol and glycerine have been made to the Ministry of | Service Bureau, 2, Savoy-hill, W.C.2. Lecture: “ The 


“ 


. Anderson. 
tions for anti-freeze mixtures for these purposes should 


continue to be made to these Ministries. Anti-freeze 





INSTITUTION OF MINING AND METALLURGY.—Wednes- 
mixtures must be approved by the Ministry of Supply | day, March 18, 2.30 p.m., The Geological Society’s Rooms, 
before they are manufactured or offered for sale. Appli- | Burlington House, Piccadilly, W.1. “ Treatment at the 
cations for approval should be made to the Molasses and | Globe and Phoenix Gold Mine, Southern Rhodesia, in 
Industrial Alcohol Control, Great Burgh, Epsom, Surrey, 1940,” by Mr. N. A. Veitch. 

and should include particulars of the chemical composition | InstTrrvuTE oF FUEL.—Thursday, March 19, 2.30 p.m., 
of the material and data regarding freezing point. It is | Connaught Rooms, Great Queen-street, W.C.2. “ Ther- 
mal Conductivity of Some Industrial Materials,” by 
Dr. Ezer Griffiths, Dr. R. W. Powell and Mr. M. J. 
Hickman. 





glycol, glycerine, alcohol, or methanol for the manufac- 
ture of anti-freeze mixtures. 
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EXHIBITION OF PATENTS IN 


SWEDEN. 


To mark the 50th anniversary of the foundation of 
the Swedish Patents and Registration Office, 
interesting exhibition of patents and inventions was 
recently held in the technical section of the Museum 
of Engineering Science at Stockholm. The exhibition 
was opened by H.R.H. The Crown Prince of Sweden, 
and among the articles displayed were old and modern 
documents, models, and finished articles and products. 
\ll of these have an instructive insight into the in 
ventive skill of the Swedish people and indicated the 
manner in which subsequent developments of early 
patents have laid the foundations of some of the coun- 
try’s leading industries. It was shown, for example, 
that Gustaf de Laval, who died in 1913, took out a 
greater number of patents than any of his contempor- 
iries. Several original models of his best-known 
invention, namely, the de Laval steam turbine, were 
on view. <A milking machine invented by him, which 
has been adopted in many parts of the world, was 
also shown. Other interesting exhibits were early 
examples of telephone apparatus, manufactured by 
the Swedish Ericsson Company in the ‘eighties of 
last century. Later forms of apparatus which had 
first made feasible telephonic communication between 
Stockholm and Paris were included in this firm’s dis- 
play. The first model of the plumber’s blow-lamp, 
invented in 1882, by the Swede, Nyberg, was on view 
and other interesting exhibits in this section, were 
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with the Primus stove, the originators of 
two Swedish engineers, Lindkvist and 
Svensson. A Primus stove, used by the Swedish 
explorer, S. A. Andrée in his ill-fated endeavour to 
reach the North Pole in a balloon in 1896, was shown, 
it being stated that the stove was still usable when 
found some 30 years later. 

Working models of a series of inventions by Gustaf 
Dahlén, which led to the production of Aga lights, 
used as navigation guides for ships at sea and for 
aircraft on land, were among the exhibits, and ex- 
amples of the inventions and pioneering work of Jonas 
Wenstrém were also shown in the electrical section, 
These laid the foundations of the Asea Company, 
now prominent in Scandinavia in the manufacture 
of generators, motors and other electrical equipment. 
Of special interest were exhibits of modern SKF 
ball and roller bearings and of the original working 
models of the refrigerating machine invented by the 
Swedish technicians, Platen and Munters, now 
embodied in the automatic Electrolux refrigerator. 
This ingenious apparatus is manufactured in this country 
by Messrs. Electrolux, Limited, Luton.* Examples of 
other Swedish inventions displayed included the Imo 
pump, the Welin davit and the Zip fastener. It was 
stated that the latter is of American origin, but that 
the design and method of manufacture have been per- 
fected in Sweden. It was mentioned that the aggregate 
length of the Zip fasteners produced in Sweden alone, 
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* See ENGINEERING, vol. 123, page 579 (1927). 
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Fic. 7. 
at the present time, is 4 miles a day. Facts given in 
the statistical section of the exhibition showed that 
whereas the number of applications for patents 
amounted to from 600 to 700 per annum in the ‘nineties 
of last century, the present yearly total is ten times 
as great. Since its foundation the Swedish Patent« 
and Registration Office has granted upwards of 
103,000 patents, and, in the period 1936-1940, nearly 
32,000 applications were made, 54 per cent. of which 
have resulted in the grant of a patent. Among other 
interesting papers and certificates exhibited was a 
large ornate document, issued in 1871 by the Britis! 
Patent Office, granting patent rights for “a new 
instrument for indicating temperatures within 
limits ” to a Swedish citizen named Gustaf Siemsen 


wire 








Fire LADDER FOR DOCKYARD. 4 motor turntabk 
fire ladder, the ladder and its mechanism being supplied 
by Messrs. Merryweather and Sons, Limited, Greenwich 
London, 8.E.10, and the “ Titan” chassis by Messrs 
Leyland Motors, Limited, has recently been delivered to 
the fire brigade of a dockyard. The ladder, which is in 
four sections capable of extension to a height of 100 ft 

is entirely of welded steel construction. The rungs ar 
provided with covers of non-slipping and heat-insulating 
material. Four jacking-up screws are carried on swinging 
members and rigid base, under the chassi- 
framing, when the ladder is in use. A double swivelline 
monitor nozzle fitted to the top of the ladder; 
loud-speaking telephone equipment is also provided. 
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| of some 7 per cent. or 8 per cent. in the figures. 
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The charge for advertisements classified ender the | 


Headings of Appointments Open, Situations Wanted, 


Tenders, &c., is four shillings for the first four lines, | 
or under, and one shilling per line up to one inch. | 


The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, 


the wrapper and on the inside pages may be obtained 
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standing advertisements must be received 

br least 10 days previous to the day of publica- 
tion. Passed proofs‘*must be in oar hands by 
Saturday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more then two years. 


All accounts are payable to * ‘E NGINEERING,” Ltd. 
@heques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
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being conducted from 18 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 
Number of the _ Editorial 
Department is Hayes 1730 
and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are 
open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 
and for retail sales. 
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THE WORKING WEEK. 


No one is likely to dissent from the propositions 
that if men or women work an excessive number 
of hours their rate of performance will, in due course, 
tend to fall, and that in time a stage will be reached 
in which their output will be smaller for a longer 
day than it would have been for a shorter. These 
two statements in general terms, however, tell 
nothing about the best length of week for maxi- 
mum production. In former days, it was not un- 
common for fitters to work two days and two nights 
running to get a ship away tosea. Performances of 
this kind are now no doubt being repeated both on 
ship and shop-machinery repairs, but the fact that 
they are possible is no guide to the best length of day, 
or week, for greatest output, month in and month 
out. Emergency spurts of the day-and-night kind 
cannot be repeated frequently. The exigencies that 
led to the efforts we have referred to would not mea- 
| sure very large against the conditions this country is 
now facing. We have known men, who carried out 
a day-and-night ship repair, to finish just in time 
to get ashore at the dock head as the vessel put to 
sea. As at times there were passengers on board, 
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otherwise their insertion cannot be | 
guaranteed. Terms for displayed advertisements on | 





no doubt great annoyance would have been expressed | 


| had the job been delayed, so that the boat missed 
|the tide. The contingency loomed large at the 
| time, but has fallen to a very different importance. 
|We are not concerned now with a little incon- 
venience, or a few missed appointments; our 
present interest is survival. In discussing the 
subject of the best length of working week, it is 
well that this aspect of affairs should be kept in 
| the foreground. What would be the best length of 
| week for the new world we are promised some day 
is at the moment of no interest. The optimum 
| working week to-day is that week which will 
| produce the most munitions of war, even though | 
|it may not be the length of week which would be 
| chosen on medical or any other grounds. 

The latest contribution to the discussion of this 
| subject has been made by the Industrial Health 
|Research Board in its Emergency Report No. 2, 
|entitled ‘‘ Hours of Work, Lost Time and Labour 
Wastage.”* The recommendations of the Board 
|are that “over an extended period, the weekly 
hours of work should generally not exceed 60 to 65 
| for men and 55 to 60 for women.” As will be seen, 
| its conclusions are not specific, there being a range 





* H.M. Stationery Office. Price 6d. net. 


employed on the same type of work.” Results 
were obtained from ten factory groups, but only 
“ representative samples” are given in the report. 
In the course of these representative samples, it is 
stated that “the chief cause of this decrease (of 
output) was undoubtedly the adverse effect of the 
long hours on workers and machines.” There are 
several statements of this kind. We need not 
quote them all, but two more may be given :— 
“ Efficiency was affected by the extra wear on the 
machines and the lack of opportunity for overhauls 
and repairs’’ and “ this decrease was due partly 
to the effects of fatigue and partly to an increasing 
number of machine stoppages and breakdowns.” 

These quotations show clearly that, even in a 
purely medical investigation, mechanical factors 
obtruded themselves, accentuating, what no engi- 
neer requires to be told, that important as the 
human factor is, it is by no means the sole deter- 
minant of maximum output. Those who are respon- 
sible for running factories must be becoming a little 
tired of monitions of the type to which the Indus- 
trial Health Research Board is inclined, when they 
are combined with the directly contradictory exhor- 
tations of a Lord Beaverbrook or of those who 
dilate on the performance of Russian industry. 
Incidentally, the report says nothing about the shop 
managers and their assistants, on whom falls the 
actual running of factories and the maintenance of 
output. To them, however, owing to the nature of 
their duties, the statement that “ if a man or woman 
is foreéd to work hours which are physiologically 
too long, the consequences are expressed by a gradu- 
ally diminishing success at work ” applies even more 
directly than it does to the workpeople. 

This report is a useful contribution to a subject 
on which much has been written, but if the length 
of war week is to be fixed it is to be hoped it 
may be done by a committee representing all the 
parties concerned, and not one interest only. The 
conclusions to which the Board comes appear to be 
based, to a considerable extent, on the fall in output 
which, in the course of the following few months, 
set in after the increased length of week which was 
instituted at the collapse of France. Taking three 
of the groups of workers which are dealt with in the 
report, weeks of 69-5 hours, 73-5 hours and 67-0 
hours were introduced in June, 1940. The average 
|actual hours worked during this month were, 
| however, 61-2, 63-6 and 61-3. These latter all fall 

within the range now recommended for a standard 
week and it would seem probable that the fall in 
average hourly output which, in some cases, not all, 
began to show itself, was really due quite as much to 
excess pressure on the machines as on the work- 
people. That the emergency should have resulted in 
shop managers postponing maintenance service was 
natural and commendable, but that is no reason 
| why some eventual loss of output, to which this 
procedure was bound to lead, should be attributed 
to its effect on the workpeople rather than on the 
machines. 
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In many parts of the report reference is made to | 
lost time, especially by women workers, due to 
difficulties of transport, severe weather and the | TECHNICAL PERSONNEL. 
effect of air raids on home life. The latter cause has | 
fortunately not been of great importance during} Tue report of the Beveridge Committee on the 
recent months, although it may in due course again | yse that is made of technically-trained personnel 
become an active factor. Severe weather is a cause | enlisted in the fighting Services has had the inciden- 
of lost time which is always possible in this country. | tal effect of making the public better acquainted 
Difficulties of transport belong to a different class. | with the various branches of those Services in which 


INTENSIVE TRAINING OF 


It is quite probable that they have increased in 
various parts of the country during the past year. 
New and large factories have been built, frequently 
in areas where the travel facilities previously 
existing have been inadequate for the number of 
workpeople ultimately to be employed. Work has 
usually been put in hand for the extension of trans- 
port services, but in some cases it would appear that 
the factory has been completed before the extended 
travel arrangements have come into operation, so 
that workpeople have had to endure considerable 
inconvenience, and their efficiency as producers has 
suffered. This appears unavoidable under present 
conditions. The factory is the vital item in the 
programme, and with depleted labour forces in the 
country it is right that it should be given primary 
attention. No doubt at first it may not be as well 
served as it should be, and will be, with improved 
transport, but the inconveniences to which the work- 
people are put are of less importance than the fact 
that a further centre of production has been brought 
into operation. 

This question of transport suggests that the range 
of working week proposed by the Board might be 
understood in the sense that the number of hours 
worked should be determined with relation to the 
accessibility of any particular factory to the majority 
of working people engaged in it. There are many 
old-established engineering works, especially in 
towns of medium size, in which most of the em- 
ployees live within walking distance, or at most a 
short "bus ride, from the gates. Such works wiil now 
have greatly increased their industrial population, 
but a large proportion of the newcomers will have 
found accommodation of some sort in the same area 
in which the permanent employees live. Fre- 
quently there will be nowhere else for them to go. 
People working under these conditions are clearly 
in a better position to maintain output on a 65-hour 
week than are those serving some new establish- 
ments, with little housing accommodation in its 
neighbourhood, and who, living in other towns, are 
compelled to spend from two hours to three hours 
daily in travel. For such cases a length of week a 
little farther down the Board’s scale might be 
chosen. A matter of this kind can be settled only 
in broad terms: in London factories in particular 
there are likely to be employees living a few hundred 
yards away working beside others who travel 
20 miles a day. None the less, in many cases the 
situation of a factory might well form a factor in 
the determination of its working week. 

In the main, however, the most suitable length 
of week for any particular factory can be determined 
only by those who have to operate it. Only they 
can know for what hours it is physically possible to 
run the machines efficiently, and whether a two- 
shift or a three-shift system best fits in with the 
production programme. The welfare of the work- 
people, however, is as much their concern as is 
that of the machines. Quite apart from any ques- 
tion of human relations, it is a highly important 
factor in successful operation. For this reason, the 
information collected and analysed by the Board 
in this and other reports is to be welcomed. Works 
managers have little time, especially at present, 
for the collection and study of social data, and work 
done by others in the particular sociological field 
which concerns factory operation is a valuable guide 
in their activities. In the early days of the war 
some outsiders, well meaning but ill-informed, 
vociferously contended that the maximum outputs 
would be attained if a 47-hour week were adhered 
to. They entirely ignored the leading part which 
the hours of operation of the machines take in the 
process. This report of the Industrial Health 
Research Board is much nearer to actuality and it 
will probably be found that most of the munition 
factories are operating within the limits which are 
recommended. 


he high degree of technical skill is essential, as well as 
| with those branches in which a man possessing such 


| skill may find little or no opportunity to employ it. 
| The total number of cases investigated by the Com- 
| mittee was not large by comparison with the num- 
| bers now serving in the Forces, but the instances 
| quoted in which, when a misfit was disclosed, 
arrangements were made to transfer the man to more 
| suitable employment were sufficiently numerous to 
| demonstrate that the Army and the Royal Air 
| Force offer ample opportunity for the skilled trades- 
|man to make full use of his skill. The case of the 


| Navy was rather different, as the report pointed out, 
|in that there was less likelihood of a trained man 


being unsuitably posted or of his remaining un- 
| discovered if such a mischance should occur. 
| The expansion of the mechanised land forces, and 
| of all artillery branches, as well as of the technical 
| ground staffs of the Royal Air Force, has been so 
| great, however, that special steps have had to be 
taken to provide a sufficiency of officers competent 
| to take charge of mechanical, electrical and other 
| specialised forms of maintenance work. This is a 
| problem to which we have referred on previous 
| Occasions, when special appeals have been made for 
men with such qualifications. The appeals, we 
| understand, have met with a fair measure of success 
}and, in conjunction with other steps, such as the 
| selection of suitable serving rankers for promotion 
and the grant of commissions, have provided a 
valuable accession of technically-skilled officers. 
The numbers, however, are not yet sufficient to 
meet all requirements and it is proving necessary to 
make up the deficiency by withdrawing yet more 
men from productive industry. Simply stated, the 
position is that industry is now supplying the Forces 
with such quantities of mechanised equipment that 
only industry can provide the additional skilled 
officers, as well as men, to maintain it in the field. 
The men whom it is now desired to transfer into 
the Forces are not the comparative youngsters who 
have just completed their apprenticeship or college 
training, but men of a more mature experience and 
with proved qualities of leadership. Such men, 
however, are more than ever essential to industry 
also at the present time, and to assist in replacing 
them, or at least to make their withdrawal less 
severely felt, a special scheme has been developed 
by the Board of Education, at the request of the 
Technical Personnel Committee over which Lord 
Hankey has presided until recently, to expedite the 
qualification of junior men in industry who may be 
expected, in due course, to take the places of those 
withdrawn. The establishment of the scheme was 





| announced in a short editorial reference on page 394 
lof our issue of November 14, 1941; it was more 
fully expounded, however, at a recent joint meeting 
of the Institutions of Mechanical Engineers and 
| Electrical Engineers, at which Lord Hankey and 
the Rt. Hon. R. A. Butler, President of the Board of 
| Education, addressed engineering employers and 
principals of technical colleges in the London area. 
| Briefly, the scheme is designed to take young 
engineers who have attained to the standard of the 
Ordinary National Certificate and who have had at 
least one year’s experience in industry, and to give 
them a six-months’ course in a technical] college. 
It is considered that, by making this a whole-time 
course, the trainees will be able, in that period, to 
cover the work necessary to raise them to the 
standard of the Higher National Certificate—a step 
which normally requires two years of part-time 
| study after the acquisition of the Ordinary Certifi- 
cate. On satisfactory completion of the course, 
the trainees will be awarded the Higher Certificate 
and returned to the establishments from which they 
were drawn. The college fees will be paid by the 
State, and the men under training will receive 


| subsistence ‘allowances on the same scale as State | 


Bursars at the universities. In addition, certain 





travelling expenses will be paid to men attending 
colleges at a distance from their homes. 

When the scheme is in full working order, there 
will be 116 colleges co-operating in it, offering 
courses in mechanical, electrical and production 
engineering, and in naval architecture. Courses are 
already established in Manchester, Blackburn, 
Widnes, Bristol, Kingston, Salford, Cannock, 
Rugby and Wimbledon for men from industry, 
and at ten other centres for men seconded from the 
Services. As the express purpose of the scheme is 
to provide replacement for older men who are 
transferred to the Forces, it is the intention of the 
Ministries concerned that the returned trainees shall 
remain with their firms as long as possible ; but at 
the same time it is clearly stated that no guarantee 
can be given as to the length of this period, which 
must depend upon military exigencies that, in 
turn, result from circumstances which cannot 
always be foreseen. In this respect, however, the 
position of the returned trainee and of his employer 
will be no worse, but probably better, than if the 
additional training had not been given, since every 
fit man of military age is liable for service with th: 
Forces if the need should arise ; and, in any event. 
industry should benefit from the increase in the 
number of men possessing the higher qualification. 

The discussion which took place at the recent 
meeting in London—which, we understand, is to x 
followed by others in various industrial centres 
disclosed a number of points of practical interest 
in the operation of the scheme. One speaker ob 
served that, as originally notified to employers, it 
appeared to many of them as idealistic to the point 
of being almost impracticable and that, in con- 
sequence, it had met with a poor response in his 
area. Another, however, speaking as principal of 
a technical college in one of the Home Counties, 
stated that, by approaching directly the leading 
engineering employers in his district and personally 
explaining the proposals to them, he had succeeded 
in obtaining a gratifying measure of support and a 
number of promising trainees. The particular 
point on which the employers desired to be assured, 
he found, was that the trainees would be returned 
to their original firms on completion of the course. 
Given this assurance, they were prepared to support 
the scheme by releasing their men. In another 
district, it was stated, there had been some fear that 
small firms, employing only a few men in the cate- 
gories affected, might be unduly handicapped if 
they released these men, by comparison with 
larger undertakings which -possessed a more ex- 
tensive personnel to draw upon. This difficulty, 
it transpired, had been met in other areas by co- 
operation among the employers concerned, who had 
voluntarily agreed upon a quota system to regulate 
the withdrawals of men selected to take the courses. 

Any scheme which involves a reduction in skilled 
personnel at the present time, even though that 
reduction may be only temporary, presents obvious 
difficulties ; but, in general, we believe that the 
present proposals are likely to cause less incon 
venience than the alternative, urged by one speake1 
at the meeting, that the Government should merel 
demand from industry the number of men that are 
required and leave the firms affected to make good 
the loss by their own efforts. In addition, it offers 
to the potential trainees an opportunity to attain 
to a higher standard of technical competence which, 
lacking that opportunity, they might have been 
contented to regard as definitely out of their reach. 
It is to be hoped, however, that no considerable 
proportion of them will be dissuaded from applying 
for training by the rather unfortunate selection of 
the term “intensive” to describe the new courses. 
The actual hours to be worked will be about 30 a 
week, supplemented by a certain amount of home- 
work; but, while a duration of six months may 
appear to be “ intensive ” by comparison with the 
normal period of two years, in fact the trainees 
will not be nearly so hard-pressed in their studies 
as dre the ordinary run of evening-school students. 
attending classes on several evenings a week in 
addition to working full time in the shops or office 
and, doing so without the benefit of a tax-free sub- 
sistence allowance which, though not framed on any 
extravagant scale, should be quite sufficient to 
maintain them during the training period. 
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NOTES. 


THE CENTENARY OF SHRAPNEL. 

On March 13, 1842, Lieut.-General Henry Shrap- 
nel died at his residence, Peartree House, South- 
ampton, at the age of 80, after a long and distin- 
guished career as an artillerist and inventor. The 
youngest son of Zachariah Shrapnel, of Midway 
Manor House, Bradford-on-Avon, Wiltshire, he 
was born on June 3, 1761, and at the age of 18 
joined the Royal Artillery as a second lieutenant. 
As such he served in Newfoundland. In 1784, when 
again in England, at his own expense he began | 
experimenting with hollow spherical projectiles | 
filled with bullets and a bursting charge. The value 
of fused bombs fired from howitzers, for use against 
works, had been discovered by Marshal Vauban in 
the Seventeenth Century and this had led to the 
use of fused hollow cast-iron shells, fired from long 
guns, for dispersing bodies of troops. Such shells 
were used in the defence of Gibraltar in 1781, but 
as the shells broke into only 15 or 16 fragments, 
the effects were very limited. “The late Major- 
General Shrapnel,’ wrote General Sir Howard 
Douglas in his T'reatise of Naval Gunnery, “* had the 
ability and sagacity to perceive that, under such 
circumstances, the effects of direct shell-firing might 
be prodigiously increased by filling the shells with | 
musket or carbine bullets, enlarging the charges in 
proportion, and reducing the bursting charge to a 
quantity just sufficient to break the shell with as | 
little scattering effect as possible upon the bullets ; 
and to that able and distinguished officer, therefore, 
is due the credit of the invention which has rendered | 
his name so justly celebrated.” The first demon- 
stration with the new shell was given in 1788 at 
Gibraltar, where Shrapnel was stationed from 1787 
to 1791. The invention, however, awakened but 
slight interest in military circles for some years, 
and it was not until 1803 that the Shrapnel shell | 
was adopted for the Army. In that year, the 
inventor carried out a large number of trials at the 
works of the Carron Company at Falkirk. The | 
books of the company show that over 1,300 spherical 
case shot were furnished for his experiments. These 
ranged from the 3-pdr. to the 68-pdr., costing from 
6d. to 5s. each. An account sent to the Honourable 
Board of Ordnance in October, 1804, requested 
payment for “* Spherical case shot certified by Major | 
Shrapnell in September and October, 1803, | 
4,5871. lls. 2d.; do., shipped on board the Melville | 





| Japanese tonnage lost in the Far East. It has not 
| been stated how much of the total has actually 


| between 4 million and 5 million gross tons. The 
| total world loss, due to the war, of merchant ship- 


| Against this total loss of between 14 million and 15 
| million tons there has to be offset the new building gether”; but, he pointed out, if that definition, 


| gross tons per annum. 








1941, showed that up to the end of June British 
losses were 1,074 ships of 4,601,120 gross tons, 
Allied were 334 ships of 1,498,017 gross tons, and 
neutral were 326 ships of 1,004,843 gross tons, 
totalling 1,734 ships of 7,103,980 gross tons. From 
subsequent statements, according to the report, it 
appears that losses of British, Allied and neutral 
shipping for the quarter July to September, 1941, 
were about 472,000 gross tons; that those for the 
| four months July to October, 1941, were rather less 
than 750,000 tons gross; and that the reduction 
in the rate of sinkings was being fully maintained at 
the middle of December. It appears, therefore, that 
the average monthly sinking for the last six months 
of 1941 was about 180,000 gross tons a month, or 
a total of rather more than a million tons for the 
whole period. If allowance be made for losses in the 
Far East during the last fortnight in December, the 
total British, Allied and neutral sinkings from the 
outbreak of war to the end of 1941 may have been 
about 8,300,000 gross tons, to which must be added 
certain losses of merchant ships used as naval 
auxiliaries, estimated at about 300,000 tons up to 
the end of 1941, making a total war loss of 8,600,000 
tons. Axis war losses of shipping have been severe, 
particularly in the last months of 1941. An official 
statement issued on January 14, 1942, showed that 
some 5,225,000 gross tons of enemy merchant 
tonnage had been sunk, captured and damaged to 
the end of December, 1941. This excludes 496,000 
gross tons estimated to have been sunk by the 


Russians, and approximately 128,000 gross tons of 





been sunk, but the figure would presumably be 


ping of 100 gross tons and over up to the end of 
1941 may be put, therefore, at between 13 and 14 
million gross tons out of a total world merchant 
tonnage (steam, motor and sail, but excluding Lake 
tonnage) of about 63 millions in June, 1939. To 
these losses there has to be added a certain amount, 
perhaps about a million gross tons, for marine losses. 


which has taken place. Few definite figures on this 
subject are available. In 1938, new building for the 


sible for the appointment of committees and for 
the preparation of all technical matter to be issued 
in connection with their work ; and Mr. T. 8. Tait, 
F.R.1.B.A., Assistant Director (Standardisation), 
whose duties are sufficiently indicated by his title. 
The work will be done through groups and com- 
mittees, most of which are already in existence. 
Fifteen Study Committees have been agreed in 
detail and eleven of these have been formed. 
Several are already at work. The Minister is 
responsible for securing liaison between these 
committees and he has arranged for this to be 
effected through the medium of a main Co-ordinating 
Committee and three Policy Committees. Interests 
represented on the Co-ordinating Committee include 
the Ministry of Health, the Scottish Office, the 
Royal Institute of British Architeets, the Institution 
of Civil Engineers, the Department of Scientific and 
Industrial Research, and the British Standards 
Institution. The Policy Committee for Design is 
presided over by Sir Giles Gilbert Scott, and will be 
concerned with the planning and design of all types 
of buildings and the architectural use of materials, 
old and new. The Policy Committee for Structure, 
under the chairmanship of Mr. Ralph Freeman, 
M.Inst.C.E., covers the construction of all parts of 
the shell of a building, including the physical and 
chemical properties of the materials used. The 
Policy Committee for Installation, the chairman of 
which is Mr. C. Grey Wornum, F.R.1.B.A., will deal 
with the equipment and internal finishings, including 
mechanical and electrical installations. 
Tue TrstTiInG or WELDs. 

The paper on “ The Testing of Welds,” which 
Mr. H. N. Pemberton presented before the North- 
East Coast Institution of Engineers and Ship- 
builders on March 6, was described in the synopsis 
as “a critical and informative survey of the tests 
applied in industry,” a description which it fully 
merited. The author quoted the definition by Dr. 
W. H. Hatfield, F.R.S., that “‘ Welding, in perfection, 
is the art of joining parts of the same metal in such 
a way that the result is a continuity of homo- 
geneous material of the composition and character- 
istics of the two parts which are being joined to- 


postulating an efficiency of 100 per cent., were 
regarded as the criterion, it would be difficult to 


world as a whole amounted to about 3 million evolve a practicable testing and inspection pro- 


The effect of the war has 
been to increase the efforts made in different coun- 


cedure that would be applicable to any welded joint. 
In practice, there are many forms and methods of 


Castle for Dublin in November, 5961. 9s. 8d.; and 
do., shipped on board the Princess Elizabeth for | 
Dublin in November, 1,4551. 14s. 8d.” In 1804, 
Shrapnel was appointed to Woolwich and spent 
many years there in perfecting his invention. | 
Shrapnel shells appear to have been used first in 
the operations against Surinam in 1804. They were 
used in the Peninsylar War and had important 
effects at the Battle of Waterloo. On his experi- 


these various factors is doubtful. 


plated in the United States. 


merchant shipping. 


Shrapnel spent many thousands of pounds, but, | 
in spite of a pension of 1,200/. granted him in 1814, | 
he was not adequately recompensed and died a 
somewhat disappointed man. He retired from 
active service in 1825 as a major-general, and in 
1837 was promoted to lieutenant-general. King 
William IV promised him a baronetcy, but it was | 

never conferred. Shrapnel was buried in the | The 


gross tons) for 1943. 


vessels constructed. 


Post-War BuILpINne. 


death as 1847. 


of bursting shells, but it will be seen that this is a| the purpose of guiding developments in this field. 
misapplication of the term. The Directorate, it is stated, will “ simplify, regulate 
ieaihs ele ani and, as far as seems necessary, direct” these acti- 

_ : ANTILE SHIPPING LossEs. | vities in the endeavour to avoid complaints, such 
The absence of detailed statistics of the losses | as have been made in the past, that the development 
of British merchant ships during the past nine | of modern building technique is hampered by the 
months, and the very approximate estimates which | lack of liaison and general direction. For the 
are the best that can be made in respect of enemy | moment, the new Directorate consists of a skeleton 
shipping, render it difficult to determine the relat.ve | staff of 14, the chief among whom are Sir James 
positions of the opposing nations in this respect ;| West, O.B.E., F.R.1.B.A. (chief architect of the 
but an attempt is made to do so in the annual | Ministry), who has been appointed Director; Mr. 
report of the Chamber of Shipping, recently pub- | John H. Markham, F.R.I.B.A., Assistant Director 
lished. Figures of war losses of merchant ships | (Technical), who will superintend the necessary 
were published for each month up to the end of | technical studies on both the technical and engin- 
June, 1941, after which they were discontinued. | eering sides; Mr. Christian Barman, F.R.I.B.A., 
The last return, published in the middle of July, ! Assistant Director (Administrative), who is respon- 


| tries for rebuilding, but, on the other hand, to 
| diminish the available facilities. The net effect of 
In the next two 
years the position will undoubtedly be dominated 
by the gigantic new building programme contem- 
In 1941, the States 
produced a little over a million deadweight tons of 
On January 6, Mr. Roosevelt 
announced a programme of 8 million deadweight 
‘ . - - tons (perhaps about 5 million gross tons) for 1942, 
ments with small arms, mortars and howitzers, | omer of te sii deadweight tons (about 7 million 
Expression of those dead- 
weight figures in terms of gross tons is, however, 
| dependent to a considerable extent on the types of 


n Minister of Works and Buildings has 
family vault at Bradford-on-Avon, where a tablet | announced the establishment of a Directorate of 
in the church erroneously gives the year of his| Post-War Building, with the primary object of 
To-day the word shrapnel is widely | co-ordinating and clarifying the activities of the 
used to describe the falling splinters and fragments |many groups and committees which now exist for 


testing, and the procedure adopted is usually 
governed by the importance and vulnerability of 
the welded article. The danger, as Mr. Pemberton 
said, is that, in adopting a particular system of 
workshop testing, it may be believed that the 
system is sufficiently comprehensive to measure 
the real efficiency of a welded joint according to 
Dr. Hatfield’s definition. The statement that “ the 
weld is stronger than the plate,” if based on no 
better evidence than that of a static tensile test, 
should be accompanied by considerable qualification. 
He expressed the personal opinion that Dr. Hat- 
field’s definition of “ welding in perfection ” repre- 
sented an unattainable ideal, and that to adopt it 
as a basis for testing procedure was unnecessary. 
The primary purpose of any system of routine tests 
should be to ensure that the weld fulfilled certain con- 
ditions established by experiment and known to 
produce a certain standard of strength. It was his 
considered view that, whatever system of routine 
testing might be adopted for pressure vessels, 
machine parts or structural work, and whatever 
type of detail test might be employed, the greatest 
safeguard of weld quality was to be found in works 
supervision of all the practical details comprising 
welding procedufe. With adequate provision for 
“ procedure control,” the mechanical tests—especi- 





ally in structural work—might be of the simplest 
kind. He recommended four tests which, he con- 
sidered, would give all the required information : 
(1) the transverse tensile test on a butt-welded test 
piece ; (2) the tensile test on a cruciform test piece ; 
(3) the transverse bend test on the junctions in a 
butt-welded test piece; and (4) the transverse 


“nick” bend test on a butt-welded test piece. 
Tests (3) and (4) could be carried out in the work- 
shop, and test (2) need only be made where fillet 





welds were involved. 





TEERING. 


ENGIN 


| 
the Mersey Tunnel. From 1935 until 1937, Mr. | 
Flowers was employed as agent for Messrs. Bolton | 
and Lakin, Limited, on river-improvement and | 
foundation works; and, in 1937, he became con- | 
SIR WILLIAM B. LANG. tractor’s agent in charge of line-widening works on | 
Tue death of Sir William Biggart Lang, which the Great Western Railway, at Greenford, Middlesex, | 
between North Acton and Ruislip. The contractors 
|were Messrs. George Wimpey and Company, 
gow and the West of Scotland. Sir William was| Limited, and the operations involved heavy earth 


chairman of Messrs. John Lang and Sons, Limited, | and foundation works, bridge building, ete. Mr. 
lathe and machine-tool manufacturers, Johnstone, | Flowers remained in the service of Messrs. Wimpey 

near Glasgow, a firm founded in 1874 by the late until 1939. He was elected an associate member of 
Mr. John Lang, senior, and incorporated as a private | the Institution of Civil Engineers in 1916. 

limited company in 1916. Sir William was a son | 
of Mr. John Lang and was born at Johnstone on | 


OBITUARY. | 


occurred at Glasgow on February 17, removes a 


well-known figure from engineering circles in Glas- 


| the same in both cases 





September 19, 1868. He was educated at Paisley | MR. HENRY SPURRIER. 


Grammar School and subsequently attended the WE have also to record, with regret, the death of 
Glasgow and West of Scotland Technical College | Mr. Henry Spurrier, managing director of Messrs. | 
for engineering training. He then entered the | Leyland Motors, Limited, Leyland, Lancashire, who | 
firm as an apprentice and, in 1895, at the age | | died at Ambleside, Westmorland, on March 4. Mr. 
of 27, was elected a director. Sir William became | Spurrier was born on December 28, 1867, and was 
chairman of the board some years ago and occu- |educated at Harborne Vicarage, Birmingham, and 
pied this position for the remainder of his life. | afterwards at Uppingham School. In 1884, he 
In addition to duties as a director of his firm, Sir| commenced an apprenticeship of two years: with 
William served the industry in many capacities. | Messrs. Collier and Company, Salford, and on the 
He was chairman of the Machine-Tool Committee of | completion of this went to the United States, where 
the Ministry of Munitions from 1915 until 1918,| he had four years’ varied engineering experience. 
president of the North-West Engineering Employers’ | In 1890, Mr. Spurrier returned to this country and 
Association in 1921 and 1922, and a member of the | started a small engineering works, known as the 
Management Board of the Engineering and National | Tulbury Iron Works, Tulbury, Staffordshire. This 
Employers’ Federation from 1921 until 1924. In| concern was engaged mainly on producing small 
1937 he served as president of the Machine-Tool| steam engines and similar plant. In 1894, he 
Trades Association. Sir William was Provost of | returned to the United States and joined the staff 
Johnstone from 1914 to 1923 and was also a Justice | of the locomotive works of the Florida Central and | 
of the Peace for Renfrewshire. For his services| Peninsular Railway, but only remained in these | 
to his country and to industry he was knighted | works for a year, ‘and in 1895 came back to this 

in 1937. In this same year he was elected a member | country to take up the position of managing director 
of the Institution of Mechanical Engineers. | of the Lancashire Steam Motor Company, Leyland, 

| Lancashire. 

This company was for some years a private 
concern, but its activities in the production of 
steam wagons having greatly increased, it was 
converted into a limited company in 1903. The 
works then covered an area of about 6 acres and | 
|some 200 men were employed. When the firm of 
| Messrs. Leyland Motors, Limited, was constituted 
| some years later, for the manufacture of motor 
lorries, fire engines, omnibuses, and other com- | 
mercial motor vehicles, Mr. Spurrier was ap- | 
| pointed managing director and he continued in 
| this capacity until his death. At the outbreak of | 
|the present.war the works occupied a site of over | 
200 acres and employed upwards of 6,000 work- 
people. Mr. Spurrier was elected a member of the | 
Institution of Mechanical Engineers in 1904 and | 
of the Institution of Automobile Engineers in 1937. 





MR. C. FLOWERS. 


WE learn, with regret, of the death at Buxton, 
Derbyshire, at the early age of 52, of Mr. Charlie | 
Flowers, who was a civil engineer of considerable ex- 
perience. He was the youngest son of the Jate Mr. 
Albert Edward Flowers, of Portsmouth, and was born | 
on July 20, 1889. After receiving his general educa- | 
tion at the Grammar School, Portsmouth, he became | 
an engineering student at Victoria University, Man- | 
chester, in 1907, and three years later passed out 
with the B.Sc. (Hons. Engineering) degree. In 
1910, he obtained the appointment of assistant 
engineer on the Grand Trunk Railway and during 
the next two years was engaged on works con- 
nected with the elimination of 13 railway level 
crossings in Toronto and its suburbs, involving the 
construction of five steel highway bridges and ten 
steel railway bridges. He was also employed in 
improving the alignment of two tracks and in 
building three new railway stations. On returning 
to this country in 1913, Mr. Flowers was made chief 
assistant engineer of the Upper Medway Conser- 
vancy, under the chief engineer, Mr. H. P. (now 
Sir Henry) Maybury. He was engaged on navigation | 
improvement works between Maidstone and Ton- 
bridge, a distance of 15 miles, necessitating the 
construction of ten new locks, with sluices and 


| 
| 


MR. F. J. SELBY, C.B.E. 


WE note, with regret, the death of Mr. Francis | 
James Selby, which occurred at his home in Tedding- 
ton, Middlesex, on March 5. Mr. Selby, who was on 
| the staff of the National Physical Laboratory for 
nearly 30 years and was its first secretary, was the 
| son of Mr. Edward Selby and was born at Catford, 
London, 8.E., on August 8, 1867. He was educated | 
at University College, London, gaining the B.A. 
weirs. The works also included the building of a| degree, and afterwards entered Trinity College, 
steel highway bridge and two small steel bascule| Cambridge. He secured the B.A. degree of that 
bridges, and alterations to existing bridges. | University and was 6th Wrangler in 1891 ; subse- 

At the outbreak of the war in 1914, Mr. Flowers| quently, he was awarded the M.A. degree. In 
was given a commission in the Hampshire Fortress| 1892 Mr. Selby was appointed senior mathemati- | 
Royal Engineers and from 1917-18 served in France | cal master of Bristol Grammar School and continued 
with the 559th Hampshire Army Troops Company, | in this capacity for the following nine years. He 
R.E., as Acting Divisional Officer, R.E. He was | joined the staff of the National Physical Laboratory, 
specially recommended for the post of Heavy | Teddington, in 1903 and was one of the small band 
Bridging Officer, Third Army, but as a result of a| of workers on whom the late Sir Richard Glazebrook 
bomb injury was unable to take up this appoint- | | depended during the rapid expansion of the Labora- 
ment. On demobilisation in 1920, Mr. Flowers| | tory. His first work at Teddington was in connection | 
joined the staff of Messrs. Edmund Nuttall, Sons and | with optics and tide prediction and he was in charge 
Company, Limited, civil engineering contractors. | of the Optics Section until 1909 and of the Tide- 
He remained with them for 14} years, during which | Prediction Section until 1919. He also held the office 
he was engaged for 2} years on works connected | of secretary of the Advisoty Committee for Aeronau- 
with the construction of Barton power station of | tics from its formation in 1909 until 1919. As the 
the Manchester Corporation and for four years on| Laboratory grew, however, he was called upon to 
operations relating to tunnelling works for the | assist the Director more and more in administrative | 
Manchester Main Drainage Scheme. The last eight | matters, until finally these absorbed all his time. | 
years of his service with Messrs. Nuttall were spent | He was appointed secretary of the Laboratory in| 
as chief assistant engineer on the construction of ' 1918, and retired in 1932. 
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| pierce the roof, would roll. 
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| might be true. 


‘of the architect. 
| often greater than damage by blast, and was a risk 
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LETTER TO THE EDITOR. 
RAIL EXPANSION JOINT. 


To THe Eprror or ENGINEERING. 

Srr,—With reference to Mr. Siviter’s letter, with 
the accompanying sketch, on page 195 of Encin rer. 
1NG of March 6: the splayed ends of the rails shown 
have been the subject of experiment for a consider. 
able period on the Southern Railway, and as a result 
it has been found that under steam traffic they are 
neither better nor worse than the ordinary square 
ended rails, the pounding at the gaps being precisely 
Under the unsprung loads 
of multiple-unit electric traffic, the pointed ends of 
such pails would probably be liable to breakage. 
The mere placing of a be saring plate across the 
| sleepers as shown on Mr. Siviter’s sketch does not 
overcome the trouble, this also having been proved 
by experiment. 

In the rail joint designed by me, the expansion 
gap is bridged by the angle bridging piece, which 
forms a continuous wheel path over the joint gap 
and transmits the load directly through the base 
plate to the two joint sleepers without any * hammer 
and anvil ’’ effect. To all intents and purposes, the 
path and strength of the rail are developed across 
the gap, and the results obtained are as follows 
(1) Savifg in the packing and maintenance of 
joints; (2) saving in the maintenance of rolling 
stock due to eliminating the jolting which vehicles 
sustain when passing. over ordinary rail joints ; 
(3) elimination of noise and smoother travelling are 
ensured ; (4) the joint provides for bridging over 
| longer rail gaps, where such are necessary owing to 
the use of longer rails ; and (5) rail creep is pre- 


| vented. 


Yours faithfully, 


G. ELLsox 


| Chief Engineer's Office, 


Southern Railway. 
March 9, 1942. 








THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


As stated on page 193, ante, an extra general 
meeting of the Institution of Mechanical Engineers 
was held on Friday, February 27, at Storey’s-gate, 
St. James’s Park, London, 8.W.1, when a paper on 
*Proneness to Damage of Plant through Enemy 
Action ” was pregented by Mr. Hal Gutteridge. We 
commence to reprint the paper, in abridged form, 
204 of this issue. 

The President, Colonel S Thompson, D.S.O.., 
who was in the chair, opened the discussion by 
most firms ‘were faced with a 
situation which could not have been foreseen 25 


25 


| years ago ; ifit had been, their premises would have 


been differently planned. His own works were very 
congested, so that to put in blast walls now in the 
fitting shops and elsewhere would make it almost 
In some cases, 
underground shelters were provided in the shops, 
but in others they were some distance away. Apart 
from electric drive, their main source of power was 
hydraulic. Duplicate pumping sets had _ been 
installed as an ordinary precaution against break- 
down, but the working and standby sets were 
in the same house. Most of the works had roofs of 


| corrugated iron and the gutters were kept full of 


water into which an incendiary bomb, if it did not 
It had been stated that 
the risk to human beings from blast had been 
estimated. He did not know how far this 


Major Douglas Wood, O.B.E., said that he had 
found the paper of interest from the point of view 
Since damage by fire could be 


existent in peace, it seemed that efforts should b« 
directed to making factories fireproof. In planning 
for the future, it would appear that the lay-out 
should not embody blast walls, which would restrict 
movement in a works in times of peace, but should 
provide for their rapid erection when a state of 


‘emergency was developing. 
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A representative of the Ministry of Aircraft Pro- 
duction, Emergency Services Organisation, Mr. 
Francis Smith, remarked that his department neces- 
sarily took precautions for the protection of plant. 
The work was usually carried out in conjunction 
with the Ministry of Home Security, Research and 
Experiments Department, and he believed a 
technique was being evolved which would undoubt- 
edly save a great deal of the damage which might 
otherwise occur as the result of enemy action. He 
could not agree with the last speaker in taking the 
long view ; anything that could be done to protect 
plant should be done now. The measures necessary 
from a structural point of view should be considered 
and an important suggestion had been made in the 
paper relative to discrimination with items of equip- 
ment. It was evident that special protection must 
be first given to special machines and those that it 
would be difficult to supply. The Government 
supply departments were fully alive to the need for 
protecting the plant which was so vital to the 
nation’s industry and, taking advantage of the good 
work which was being done by the Ministry of Home 
Security, his department hoped to give it that 
protection. 

Mr. G. O. Watson said that the column headed 

‘ Value of Item ”’ in Table I of the paper, giving an 
approximate estimate of damage, seemed to be open 
to criticism. It possibly referred to the book-value 
of the item just prior to the damage and therefore 
took into account age and depreciation, thus having 
no bearing on the cost of replacement. At the same 
time, plant which was old and inefficient by modern 
standards might still be of value to a factory owner 
as a means of production, even though its market 
value might be negligible. In arriving at a damage 
proneness number, he would suggest assigning four 
sets of numbers according to the type of cause of the 
damage and, in dealing with electrical gear would 
sub-divide it into three classes, roughly distinguished 
as cables, motors, and switchgear. Electrical plant 
might be damaged in a fire, though not actually in 
contact with flame, by convection and radiation ; a 
temperature of between 200 deg. F. and 250 deg. F. 
might ruin many windings. Soldered joints might 
run and, though apparently sound, might fail when 
the machine was put back into service. Electrical 
insulation might also be affected by fumes or 
chemically-polluted water either from the gases of 
the explosion or from such factory plant as pickling 
tanks. Insulation could also be damaged by 
puncture from fragments of shattered glass, while 
windings might be moved bodily by blast. Many 
of these possibilities of damage were difficuit to 
detect without a close examination of the part. 

The next speaker, Mr. E. L. Judson, agreed 
with Mr. Watson as to the desirability of having 
different classes of proneness number according to 
the cause of damage : blast, fire,andsoon. Another 
cause might be added, namely, the very high inci- 


dence of loss from damage caused by the water | 


used in extinguishing the fire. In one instance, the 
loss attributable to fire amounted to about 17,0001., 
yet the total loss was well over 100,000/. A surprising 
amount of plant recovery could be occasionally 
attained by repairs to vital plant, although such 
recovery might not always be economic from a 
purely financial point of view. 

Mr. Edward A. Hunt observed that, in his 
experience, the steel-frame building, encased with 
concrete, well-designed, well-erected and anchored, 
and mainly with flat roofs, had withstood the effects 
of bomb damage better than any other form of 
construction. The subject of thin internal parti- 
tions or wallings, however, required more attention 
than it had hitherto received. He had found in a 
number of instances that they had either collapsed 
or been shattered, even when the external structure 
had not been greatly damaged. In such cases, the 
internal partitions and dividing walls should have 
been dealt with by anchoring them, reinforcing 
them, and tying them in so as to maintain a cohesive 
structure. He agreed with the author that it was a 
good thing to run the conduits containing the pipes 
and other services underground, provided they could 
be protected from the compression of the soil which 
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Mr. G. V. Harrap said that he had had to 
assess damage in a number of cases and, while he 
agreed that the “ proneness” table could be 
improved by subdivision, it accorded, on the whole, 
with his experience. Modern metal-clad switch- 
gear withstood high-explosive bombs fairly well, 
having a proneness figure of between 20 and 40; 
with incendiaries, the figure was between 30 and 60. 
Sheet-metal cubical switchgear withstood blast 
badly, and the figure might be 80 to 100 ;_ but if fire- 
proof blocks were put on top of the cubicles it was 
more resistant to fire, as figures of 20 to 40 were 
not uncommon. Modern transférmers were fairly 
good as to fire, the proneness figure being about 40, 
but for blast this figure was more like 80. Cables, 
even of the high-tension type, withstood blast 
very well. They had twisted, stretched, and so on, 
but had stood up very satisfactorily. For high- 
explosive bombs, he would rate cables at 20 to 40. 
With modern paper-insulated cables, the resistance 
to fire was bad, whether in ducts or underground, 
and a figure ‘of 60 to 80 applied to them. He had 
found it useful to run cables into buildings in ducts 
filled with sand and covered with a thin layer of 
cement. This prevented oil from running into the 
ducts and introducing fire, while the sand tended to 
absorb earth shocks. Overhead cables, when of the 
insulated type, suffered badly from fire and should 
have a high proneness number ; bare cables would 
have a low number. He had found that small 
buildings with lime mortar had a proneness number 
of 80 to 100, but cement mortar lowered this figure. 
Small buildings might not collapse, but he had 
known them to break at the damp-proof course and 
slide bodily for as much as 6 in., when they became 
a total casualty as they had to be pulled down and 
rebuilt. He had found that to return damaged 
machines for repair to the original makers was a 
sounder plan than to attempt repairs near the site. 

Mr. A. S. Grunspan could not agree that there was 
a greater risk of fire in a multi-storey building than 
in a single-storey one, since the former offered, in 
plan, a much smaller target. If baffle walls were 
fitted internally, they should be well anchored at 
the sides though free to move laterally at the foot, 
as also should the columns. Baffle walls should 
be massive and in addition to ample reinforcement 
of the normal type, should be reinforced with a 
close mesh of light-gauge material to prevent spalling 
and flying of the concrete on an explosion. 

Mr. P. P. Rosenfeld thought that, in addition to 
subdivision of classification, the radius from the 
point where a bomb fell should be taken as a factor. 
Values could hardly be based on original costs, as 
money value did not always represent the difficulty 
of replacement. The loss of a relatively cheap item 
might hold up a whole productive process, whereas 








an expensive item might be capable of easier replace- 
ment. As regards baffle walls, it might be men- 
tioned that in certain aircraft factories shelters had 
been built across the floor, thus serving a double 
purpose. He thought that the whole subject of 
protection had been treated with too much secrecy. 

The last speaker was Wing-Commander T. R. 
Cave-Browne-Cave, who pointed out that conceal- 
ment was a factor which influenced very greatly the 
accident proneness of a complete works. As Direc- 
tor of Camouflage, he was greatly impressed with 
what could be done in the way of concealment if 
works were being erected on a new site. Advice on 
this subject could be obtained from the Ministry of 
Home Security. 

Time did not permit Mr. Gutteridge to deal in 
detail with the various points raised in the discus- 
sion. Replying to the first of the President’s 
queries, he said he thought that with older works it 
was safer to have shelters away from the buildings. 
Water-filled gutters might be useful, not perhaps in 


extinguishing an incendiary bomb, but when that 


had burned through the gutter the released water 
might extinguish any fire starting below. A number 
of speakers had dealt with the question of value and 
the dimensions of damage proneness numbers. 
Their comments were suggestive and he would point 
out that the whole subject was a young one. It 
would seem to be indicated that a representative 


so often affected the lower parts of a building when a | committee of experienced men might do useful | 
bomb fell nearby ; but if the work were really good | service in going into the question from the structural, | the United Kingdom, delivered in London on February 26, 


it should not be necessary to duplicate the services. | mechanical and electrical engineering points of view. | 1942. Abridged. 


THE FUTURE OF BRITISH 
SHIPPING.* 


By Pattie Runcrman. 


My opening remarks will be a wholehearted expression 
of thanks to Mr. Churchill that he has given us a 
first-class practical man at the head of the Minis- 
try of War Transport. The war has brought home 
to us our absolute dependence upon shipping for 
defence, and we are equally dependent upon it for 
trade. Lord Leathers has done a wonderful job, and 
I hope he will retain his health, his marvellous vigour 
and his grasp of affairs so that he will be able to get 
the utmost use out of our merchant fleet in war and 
eventually tackle the most difficult task he has ever 
encountered, namely, the rejuvenation of British 
shipping. We look to him to steer it clear of nationali- 
sation and other troubled waters in which it might 
easily founder. I welcome the creation of the General 
Council of British Shipping and of the British Liner 
Committee as a great step forward in the direction of 
solidarity. This was no mean achievement in an 
industry of individualists, but I want to see our 
industry welded together even more closely. No 
consideration of sectional or local interest should be 
allowed to stand in the way. Unity is necessary for 
war. It is still more necessary to enable us to meet 
the problems of peace. British shipping was built up 
by individualists who werg men of great character, 
prepared to back their opinions, and who, on account 
of their character, inspired others to back them. It 
is to them that we owe the existence of a Merchant 
Navy which has so far enabled us to survive the 
attempts by Hitler to starve us into submission. 

Owing to circumstances over which they had no 
control, the tramp companies found themselves, in 
1935, some 10,000,000/. short of the money they 
needed to provide for the depreciation of their fleets. 
At the end of 1938, it was estimated they were at 
least 4,000,0001. short of their depreciation. Coming 
to the more immediate past, I have the figures for 
55 ships which have been lost during this war. The 
owners of those vessels have received from the War 
Risk Insurance Fund 5,872,5001., either in cash or 
under the Government Tonnage Replacement Scheme. 
Taking an average of 9,500 tons per ship, to replace 
these vessels to-day would cost at least 10,000,000/., 
so that there is a difference of 4,127,5001. required to 
restore their fleets to their pre-war numbers. Where 
is that money to come from? My figures relate only 
to 55 ships. They must be multiplied many times to 
cover the replacement of all the British ships which 
have been lost. 

It is not coming out of the rates of hire. Those rates 
were expressly framed to exclude any provision for 
“past deficiencies or future needs.” That is the 
Government's declared policy. The utmost which these 
rates are supposed to provide for is 5 per cent. depre- 
ciation and 5 per cent. interest on capital. It is obvious 
there is no money whatever for building up those 
reserves which will be needed to meet the uncovered 
balance of the cost of replacing war losses and the 
very substantial cost of renewing ships worn out by 
the stresses and strains of service under war-time 
conditions. When the Government appealed to us to 
build in 1939, they offered us the money at 3} per cent., 
to be repaid in 12 years. Assuming 145,000/. was 
borrowed, that meant the vessel had to earn for 
purposes of repaying the principal, quite apart from 
interest and standing charges, 33/. per day net for 
365 days a year for 12 years. In addition, interest at 
3} per cent. had to be earned. The Government will 
have to think in different terms from those of 1939 in 
regard to any money they lend or cause to be lent to 
shipowners. The 1939 terms were very onerous. 

Another thing that will have to be altered before 
any more real progress can be made is the present 
system whereby the uncomprehending but immovable 
veto of the Treasury can render abortive the most 
promising plan of development. Money will have to 
be found somewhere for the following three essentials :— 
(1) to replace the tonnage that has been lost, which 
the insurance money received does not cover, and put 
the industry on its feet ; (2) to provide an inducement 
for the young man to come into the industry ; (3) to 
get the industry into such a position that the public 
will invest in it. I suggest that we do not bother our 
heads about what other countries are doing or may do. 
That is their business. We have to think in terms of 
our own industry, knowing full well that no one else 
will, and frame our policy accordingly, but there is 
one thing we must insist upon receiving, and that is 
nothing less than equality of treatment with our Allies. 
When the present war situation is fully appreciated, 
together with all the events out of which it has grown, 
| those who take the trouble to assimilate all the facts 
| a Te 
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will perhaps begin to realise what true economists 
mean when they assert that the fundamental basis of 
any national economic scheme for Great Britain must 
be its shipping. By some means or other, we must 
have a Merchant Navy of at least 20 million tons gross. 
That is our first essential need for the future, without 
which no military preparations will be of any avail. 

After this war we must be in a position to look after, 
and look after properly, those wonderful men who are 
manning our ships. To their everlasting honour and 
glory, our seamen remain undismayed, and to them 
this country owes a debt which can never be paid in 
full. Inthe improvement of conditions of service in the 
Merchant Navy, much has already been done by the 
National Maritime Board, which is the most successful 
example of industrial co-operation and partnership 
between employers and employed in the country. We 
owe a great deal to that Board for their constructive 
tackling of these problems over the last ten years. 
The National Maritime Board has realised that one 
gets farther by slow, steady progress than by going 
like a bull at a gate and inciting trouble in industry. 
Let them get on with the job in co-operation with the 
Government where the latter’s help is needed. This 
will be more constructive and successful than any 
amount of Royal Commissions and irresponsible talk 
about status and uniforms which nobody wants. 

But how are we going to ensure the steady improve 
ment of seafaring conditions after the war? The 
seamen have realised as much as the owners that their 
conditions can only be guaranteed and improved if 
the industry is made to prosper. The only chance of 
better pay and better conditions of life at sea is to 
have earning power in the industry out of which to 
pay for these things. The nation has learned the lesson 
in this war that shipping is our first necessity. After 
the war, our economic policy must start from that 
fact, as the existence of other industries and our entire 
economic life as an island people turn upon the main- 
tenance of British shipping. 

As regards the speed of ships and, in particular, 
tramps, fashions have changed in recent years, and 
speeds have increased gradually until to-day 12 knots 
is talked of as the speed required for a tramp. 
From the point of view of the economics of the in- 
dustry, I consider it is doubtful if a higher speed can 
be justified, assuming, of course, we shall eventually 
get back to rates of freight approximating to those of 
pre-war days, and also assuming the greater bulk of the 
cargoes we shall carry willnot vary much from those of 
pre-war days. Speed is costly, and to talk about 16-knot 
tramps is, in my opinion, asking for serious trouble. 
We know that, during the past decade or s0, some 
foreign Governments have helped their shipowners to 
build cargo vessels of 16 knots, 18 knots, and even 
20 knots. The answer to the question whether the 
speed of cargo vessels shall in the future be more than 
perhaps a knot or two in excess of what it is at present, 
is, to my mind, to be found in the answer to another 
much more direct question—-Are we to build for peace 
or war? If for peace, we must base our speeds upon 
the true economic needs of the trades in which we 
intend to participate. If for war, then considerations 
of national security would probably demand more 
speed than the needs of the industry require, or indeed 
the industry can afford. 

The question of speed leads naturally to the problem 
of air transport. What we want to know is whether 
civil aviation in the future is to be entirely a Government 
matter or whether shipping companies will be granted 
licences for the protection of their passenger trade. 
If British Airways are to be in competition with British 
passenger shipping companies there will be no induce- 
ment to the latter to build new ships, and possibly 
some of the passenger liner tonnage already in exist- 
ence will be scrapped. This would be a disaster from 
the national point of view as, in any future war, we 
should not have these vessels for use as armed cruisers 
and troop transports. 

I have touched lightly on some of the tasks we have 
to face, but there is another, and I can assure you that 
if we as an industry do not take hold of the post-war 
problem, the Government are going to take hold of it 
for us. Wein this industry would like to know exactly 
how far the Atlantic Charter implies international 
agreement for ecnomic freedom of trade. Does this 
mean the removal of tariffs and trade barriers ? 
Obviously, such a scheme could not be brought into 
effect unless the United States were prepared to agree. 
If they should agree, and as our two nations between 
them control a vast amount of the raw materials in 
the world, we should be in a position to say that any 
country not coming into the economic group should be 
denied facilities for trading with other nations. Before 
we get to that, however, we shall have to go through 
a period of transition from Government control of 
industry to private enterprise. I hope the Government 
will have the wisdom in planning that period to make 
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UNDERGROUND AIRCRAFT 
FACTORIES. 


SoME particulars of two underground factories for 
the production of aircraft or aircraft-components have 
recently become available for publication. One of these 
factories is already in production and the other should 
be in ful] production by August, the work being carried 
on with day and night shifts covering 20 hours each day. 
The latter factory, which is the largest in the country, 
has been constructed in a disused quarry. The total 
area of the site amounts to several square miles and the 
underground galleries are about three-quarters of a mile 
long and of nearly the same total width. Some 8,500 
men are engaged in constructing the factory which, 
when completed, will require a staff of many thousands 
of men and women. 

Although the use of the old quarry workings in the 
lay-out of the factory effected a considerable saving in 
the time, labour, and cost involved in carrying out the 
work, a large quantity of loose stone, amounting to 
about 1,000,000 tons, had to be removed before the 
plans could be completed ; this work was commenced 
about a year ago. Access to the factory is obtained by 
eight lifts, arranged in pairs, each lift being capable of 
accommodating 50 persons ; machinery is lowered into 
the factory through a shaft equipped with a 20-ton 
hoist. The workings are about 90 ft. deep and are 
reached through a well-lighted roadway, on both sides 
of which are large caverns in some of which machinery 
has been already installed. Air-conditioning plant has 
been installed and an interesting feature of this is that 
the air shafts are brought to the surface at such an 
angle that there is no possibility of a bomb dropped 
from enemy aircraft reaching the factory. Fluorescent 
lighting is employed throughout, the necessary current 
being normally obtained from the grid system, but other 
entirely independent sources of supply have been 
provided for use in emergency. The water supply is 


obtained from artesian wells. All the roads of the! 


quarry have been concreted and also the floors of the 
galleries, but the walls have been left as quarried. 
Loose stone taken from the quarry workings and sub- 
sequently crushed was used as the aggregate for the 


concrete required for this purpose, as well as for the | 


construction of the bomb-proof entrances provided on 
the surface. 

The photograph reproduced on this page shows one 
of the shops in the other factory, referred to earlier, 
which is now in production. In this factory 61 per 


| tion is very restricted. 
|the atomic diameters are within this limit, the size 
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AIRCRAFT FACTORY. 


THE STRUCTURE OF ALLOYS. 


DvR nc the past 15 years a notable series of researches 
on metallic alloys has been conducted under the dire: 
tion of Dr. W. Hume-Rothery, F.R.S., in the labora 
tories of the University of Oxford. In the first place, 
an endeavour has been made to establish the principles 
which decide whether, and in what proportions, two 
or more metals are capable of forming solid solutions 
Secondly, the principles underlying the structural and 
equilibrium characteristics of alloy systems have been 
investigated ; and, thirdly, the bearing of the results 
obtained on the properties of alloys has been studied. 
In the course of tne work, new and improved techniques 
of various kinds have been developed. For some eight 
years past the British Non-Ferrous Metals Research 
Ass ciation has made a contribution towards the cost of 
the investigations and Dr. Hume-Rothery has now 
written a concise account of the work carried out since 
this support began. It is entitled Researches on the 
Structure of Alloys and is published by the Br.tish Non 
Ferrous Metals Research Association, Euston-street 
London, N.W.1. 

[he practical importance of the work lies in its pro 
mise of providing means for forecasting the properties 
of alloys from the atomic characteristics of the constitu 
ent metals and thus permitting the building up of alloys 
of desired propert es. In this connection, Dr. Hume 
Rothery states that, scientifically, the conception of 
building up an alloy of des.red properties, from a know 
ledge of the characteristics of the different kinds of 
atoms, is no more improbable than the building up of 
synthetic dyestuffs w.tn des.red colours. The difference 
between the two problems lies largely in the fact that 


| the dyestuff chem st works with a soundly established 


science behind him, whereas, in physical metallurgy, 
the general principles are only just being revealed 


| The aim of the report is to give a review of the investi 


gations and to set out the plan, objects and main 
conclusions of the work rather than to give the detailed 
results. Nevertheless, Dr. Hume-Rothery has found 
it possible to indicate broadly his results and con 
clusions. He states, for example that if the atomic 
diameters of the solvent and solute metals differ by 
more than about 14 per cent. of that of the solvent, 
the size factor is unfavourable and the solid solu 
When, on the other hand. 


factor is favourable and considerable solid solutions 
may be formed. Where, however, the solubility of 


cent. of the employees are women, who are employed on| one metal in another is limited by the size factor, 


night shifts to the same extent as the men. 


department. 


There is a | 
central control room connected by telephone to every | 
Each production section gives progress | 


there is a very general tendency for the solubility to 
increase with rising temperature, so that an alloy 
showing age-hardening may result. Another general 


reports at intervals to the control room and also| principle which has been established is that when size 


reports its requirements for materials, or any difficulty | 
The necessary data | formed most readily when the two metals have the 


which may be impeding the work. 


are plotted on wall sheets in the control room, so that | same valency. 


factors are favourable, “ wide”’ solid solutions are 


‘ne wor 1s of fundamental importance 


the maximum use of the shipping industry and its| by examining these the works manager can easily see | and the present report should be useful as a summary 


organisation. 


| how the work is progressing throughout the factory. 


| to all interested in the study of metals and alloys. 
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LABOUR NOTES. 


[In the course of their latest report— which deals with 
the coal-mining industry—the Select Committee on 
National Expenditure say that absentesism is still 
increasing, although in considering the fact that it is, 
allowance has to be made for the greater average 
number of shifts that are being worked per week. It 
is, they record, highest on Mondays, Fridays and 
Saturdays. There isa minority, chiefly cons sting of 
younger men who are not doing their best, while older 
men, in some cases, are working beyond their strength. 
\ tendency is developing among some employees to 
limit their efforts when they have earned sufficient to 
meet immediate needs. 


The representatives of the miners, the report con- 
tinues, are extremely anxious to assist in reducing 
the practice. There is a general agreement that in- 
corrigible offenders should be penalised. Negotiations 
have been concluded between both sides of the in- 
dustry and the Ministry of Labour and National 
Service and the Mines Department which should sim- 
plify the existing procedure—under the Essential Work 
Order, 80 that persistent absenteeism may be dealt with 
promptly and effectively. The main features of the 
report were dealt with on page 193, ante. 


It is assumed by the National Federation of Build- 
ing Trades Employers that, with the Government’s 
building programme nearing completion, larger num- 
bers of men in the building industry are likely to be 
called up for the Services or transferred to munition 
work. They desire that the calling up should be 
carried out in a way that preserves medium-sized and 
small firms. ‘“ These,” the Federation says, “ are the 
chief trainers of skilled workmen, and their preserva- 
tion is important because of the part they must play 
in reconstruction after the war.” It has been sug- 
gested to the Government that the first men taken 
should be maintenance workers of large firms, public 
services and local authorities. Employees of small 
firms should be taken last. 


In the House of Commons discussion on the subject of 
woman-power, Mr. McCorquodale, Parliamentary Secre- 
tary to the Ministry of Labour and National Service, 
said that there would have to be a very great exten- 
sion of part-time work. There were difficulties, he 
admitted, but they were not insuperable and he ap- 
pealed to employers that, as a national duty, they should 
undertake to start part-time schemes wherever possible. 
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Officer directs the employer to re-instate him, the em- 
ployee, subject to the usual conditions, will be entitled 
to retrospective payment of the guaranteed wage from 
the date of discharge until re-instatement. The period 
of 14 days allowed for lodging appeals to the local 
appeal board is reduced to seven days, but the National 
Service Officer has power to admit appeals beyond that 
period where good cause for delay is shown. The new 
Order applies automatically to all undertakings and 
employees covered by earlier orders. 


General Workers’ Record, there was a steady increase 
in the membership of the clerical section of the organ- 
isation in 1941. The addition, during the twelve 
months, is estimated at more than 30 per cent. The 
progress was mainly in the engineering industry, but 
considerable headway was also made in other sections, 
particularly road transport, colliery staffs and tem- 
porary grades in the Civil Service. 


“One of the outstanding problems which we have 
to face,” the Record says, “is that of securing proper 
payment for overtime. Because clerks, in the years 
gone by, have accepted the principle of working a 


According to the March issue of the Transport and | 





certain number of hours beyond their normal week 
during certain specified periods for no payment what- 


rule rather than the exception. 
just to expect 


ciple of overtime payments.” 


recruited for employment in Post Office motor trans- 
port workshops in place of men released for the Army. 
There will be two categories. 
cleaning, lubricating and minor repairs, and those in 
the other mechanics’ work such as re-lining brakes and 
decarbonising engines. Terms arranged between the 
Department and the Post Office Engineering Union pro- 
vide for three months’ training which may be ex- 
tended to six months in the case of women mechanics. 


| During training they will receive 47s. a week in Lon- 


don and 44s. a week in the provinces plus a war bonus 
of 7s. 6d. The wages to be paid after training are 
under consideration. ki 





The local Ministry officials were only too anxious to 
help. Many engineering firms, using the system, were | 
wgreeably surprised at the result expressed in output. | 


svin, Minister of Labour | 
f | 


Winding up the debate, Mr. Be 
and National Service said that the available reserve o 
woman labour was down six months ago to the level | 
of the fourth year of the last war. There was no | 
reserve of unemployed women, and he had to try to | 
adjust the ava lable supply between essential and non- | 
essential work and district and district. He was care- 
fully watching, every week, the demands made on him 
for women, and he was not satisfied with many of them. 
Employers had a great responsibility in the matter, and 
when they stated their requirements through their 
executives, the Ministry was entitled to ask them to 
exercise care and not merely to fill up the form and 
send it back to the department to scrutinise it, fight 
bout it, and cut it down. War production would be 
held up unless stricter attention was paid to economy 
in the use of labour. 


| 


Under the Essential Work (General Provisions) 
Order, 1942—which at the beginning of this week 
took the place of the previous Order—employers are 
permitted to give an employee four days’ notice suspend- 
ing the guaranteed wage if no work is available because 
other employees in the undertaking are taking part in 
an illegal strike. When an employer has suspended 
the guaranteed wage of a worker under this pro- 
vision, he must, as soon as he can provide work for 
him, give him a further notice that work is available. If 
the employee fails without reasonable excuse to present 
himself for work on the day on which work is available, 
his employment is deemed to have terminated. If he 
does return to work on that day, his rights to the 
guaranteed wage are resumed. While the guaranteed 
wage is suspended, the worker is free, after giving any 
notice required by his contract of service, to leave the 
employment without obtaining the permission of the 
National Service. Officer and without giving the sta- 
tutory seven days’ notice. 


It is also laid down in the Order that where a worker, 


discharged on grounds of serious misconduct, appeals | der liable to the death penalty, or, in less serious cases, | 
to the local appeal board, and the National Service | to forced labour or imprisonment. 


about 640,000 persons received increases in their 
rates of wages totalling about 40,0001. a week. Amongst 
the industries concerned were coal-mining, iron and 
steel manufacturing, cotton spinning and manu- 
facturing, hosiery manufacturing, iron mining and 
quarrying, tin-plate manufacturing, cement manu- 
facturing and textile dyeing and finishing. 


The executive council of the Operative Spinners’ 


Amalgamation state, in their latest quarterly report, | 


that the request of the Government for greater pro- 
duction cannot be realised at present because of the 
inadequate labour supply. Hence, they say, there is 
need to return to the mills some of the men who have 
gone into munitions or the Armed Forces. The men, 
it is added, have no desire to escape service with the 
Forces, ‘* but if the production of yarn is of supreme 
importance they cannot now be spared from the 
industry.” = 

To-day, representatives of the Federation of Master 
Cotton Spinners’ Associations, together with repre- 
sentatives of the Cotton Spinners’ and Manufacturers’ 
Association, are meeting representatives of the Weavers’ 
Amalgamation for the purpose of considering the 
existing overtime-pay agreement. Under this agree- 
ment—which lasts until the end of the current month— 
payment for time worked outside normal hours for 
each day is at the rate of time and a half. Where, 
however, an operative deliberately absents himself 
from work while facilities are provided for a 52-hour 
week, overtime is computed only on the hours worked 
in excess of 48. Bie leds 

Under a decree issued by the head of the German 
occupation authorities in Yugoslavia, all existing 
associations in the country, except those devoted solely 
to economic purposes, are prohibited from engagirg 
in any kind of activity. Similarly, the creation of 
new associations is prohibited. The continued activity 
of purely economic associations, and the creation of 
new associations of this kind must be approved by the | 
military authorities. Contraventions render the offen- 
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SOME RECENT TRENDS IN STEEL 
MANUFACTURE.* 


By G. A. V. RussE.t, M.Inst.C.E., M.I.Mech.E. 
(Concluded from page 178.) 


Combined Processes.—With the foregoing brief sketch 
of the raw materials situation as a background, supple- 
mented by the indications which will have emerged 
of the potentialities of the three principal steelmaking 
methods, it becomes possible to explore the scope for 
their combination. From a coasideration of the 
inherent advantages of the converter, it will be agreed 
that the most attractive of these combinations from 
the commercial standpoint is likely to be the so-called 
duplex process where the converter de-carburises, de- 
siliconises, and, if basic, partially de-phosphorises the 
hot metal, while the open-hearth completes the eli- 
mination of the metalloids, melts any available scrap, 
and superheats and finishes the charge. With a revival 
in the demand, this practice has taken on a new lease 
of life in the United States. This has been accompanied 
by a more or less drastic overhaul of the technique 
so that now the’ duplex process has shaken off the 
reputation it previously possessed of turning out a 
large volume of steel of only passable quality and has 
become one ¢apable, with skilful control, of meeting 
as exacting demands as are now made upon the large 
basic open-hearth units in tonnage operations. Forg- 


ever, or for bare time rates, that is no reason why this | 
should continue, particularly now that overtime is the | 
It is neither fair nor | 
staffs to work hours over their normal | 
working week without some compensatory payment. 

. . . Even the Government itself recognises the prin- 


Women between the ages of 23 and 40 are to be 


The women in one will do 


The Ministry of Labour Gazette states that in January | 


| ing and drop-stamping qualities, rail, plate and seam- 
| less-tube steel specifications are all being successfully 
made. It is now realised that, to obtain a finished 
product of good quality it is essential to ensure an 
| adequate “ boil” for each heat, by arranging the blows 
so that the carbon content of the open-hearth, when 
full, should not be less than 0-30 per cent. to 0-40 per 
cent. above that required to meet the specification. 
It has also been found necessary to avoid over-blowing 
at the converters to reduce the tendency for an excessive 
gas and oxide content in the blown metal. The em- 
ployment of limestone for slag making in the open- 
hearth is also practised in some works to produce 
more agitation of the bath, although at the expense 
of a greater expenditure of heat which, however, can 
be easily provided with modern thermally powerful 
furnaces without increase of heat time. In the United 
States the acid converter is used for the first stage of 
the process. This is the case, too, in India, where a 
large proportion of the total ingot output is duplex 
steel, and also in the new South African duplex tech- 
nique. In Germany, before the war, several large 
works were producing important tonnages of duplex 
steel employing basic converters, and developments 
were in hand for a large increase of capacity. In the 
author’s view it would seem that, except in those cases 
in which the most cheaply produced iron contains 
sufficient phosphorus to enable it to be blown in a 
basic converter, the acid converter is the most suitable 
appliance to select for the first stage in duplexing. 
The acid converter is cheaper to operate, and, from 
the standpoint of quality, can more easily produce 
blown metal which is not over-oxydised than is the 
case with Thomas practice, in which “ after-blowing ” 
must be resorted to. 

Except for one operation, which the author believes 
now to be no longer employed, all duplex steel plants 
in the United States utilise tilting furnaces as the secon- 
dary unit. On the Continent, however, stationary 
furnaces are frequently used, and, in general, their 
capacity is relatively smaller, to the size of the “‘ blow,” 
than is the case in the United States. The author 
considers that for the best practice a combination of 
relatively large converters in conjunction with com- 
paratively small open-hearth furnaces should be 
adopted. The size of converter employed in the larger 
American duplex plants is 25 tons and these feed open- 
hearths varying from 130 tons to 200 tons capacity. 
For a sizeable operation he would favour increasing the 
vessel charge to at least 40 tons and employing open- 
hearths of between 120 tons and 150 tons capacity. 
Such enlarged converters would lend themselves to 
careful blowing, thus minimising losses and reducing 
the danger of overblowing. The open-hearths would 
be designed with liberal hearth areas and a generous 
heat-release factor, s> that not only would dephosphori- 
sation and the desired carbon reduction and finishing 
be rapidly effected but also the working of charges 
with varying scrap percentages would be facilitated. 
The heavier “ blows” would reduce the amount of 
|erane work and handling and the losses of metal 
| entailed by these operations would be diminished. 
| It is interesting to consider how a plant designed with 
| these principles in mind would compare with straight 
open-hearth operation. As a concrete case, the alterna- 

tive facilities which would be required for an output 
| of 20,000 tons of ingots a week (or about 140 tons per 
hour), using hot metal of percentage composition iden- 
tical with that given above, on page 156, ante, namely, 








* Paper read before the Cleveland Institution of Engi- 
neers, at Middlesbrough, on January 12,1942. Abridged. 
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| . . . . | 
carbon 4-0, silicon 0-8, phosphorus 1-2, and manganese | with unrefined metal containing up to 1 per cent. | enhanced values over the whole working range ind to 


1-0, will be studied. The scrap consumption might | 
vary from that of the internal works scrap only, | 
involving, say, 4,000 tons a week, up to 8,000 tons a | 
week, by the addition of bought scrap which may be 
necessary when blast-furnace units are off for relining, 
or commercially desirable when the scrap market is 
weak. Normally, however, the assumed practice would 
be based solely on internal scrap. For this output the 
primary side of the duplex plant would comprise two 
or three 40-ton acid converters, depending on the 
relining and bottoming facilities adopted, but it would 
be necessary for two vessels to be available for blowing, 
say, 80 per cent. of the operating time. These, 
drawing their charges from a 1,000-ton inactive mixer, 
would supply about 200 tons of blown metal per hour, 
when two units were available, which would decline to 
105 tons per hour when one alone was working. The 
internal scrap returning to the steel plant would 
average about 28 tons per hour and would have to be 
melted, for the greater part, in the open-hearths, as, 
with the composition of metal assumed, there would be 
no excess of heat to utilise any appreciable scrap at 
the converters. A proportion, too, might be utilised 
advantageously in the blast furnaces. With open- 
hearth units designed with a hearth area of about 
800 sq. ft., a production rate of about 19 tons per 
hour on hot-metal and scrap charges would be main- 
tained. On the other hand, they would be capable of 
finishing 100 per cent. blown-metal charges in about 
2 hours to 4 hours, or at a rate of about 50 tons per 
hour. For 100 per cent. duplexing three such units 
would suffice, but to give adequate scrap-melting 
capacity and a margin for contingencies, four furnaces 
would be desirable. A further unit should be provided 
as a standby, so that the installation would comprise 
five open-hearth furnaces. 

For the alternative of straight open-hearth operation, 
a plant of large tilting furnaces of 250 tons to 300 tons 
capacity might be envisaged. These, working without 
an active mixer, would not give an average production 
in excess of 13 tons per hour. Therefore 11 operative 
units would be required, entailing the provision of 12) 
in the plant. Neglecting the space required for the | 
mixer plant, which would be common ta both schemes, 
the duplex plant would require a main building about 
780 ft. long, whereas the straight open-hearth plant 
laid out on equally generous lines could not be accom- 
modated in one less than 1,400 ft. in length. On a 
basis of pre-war prices the construction cost of the 
duplex plant would amount to about 650,000/. (neglect- 
ing the mixer plant) whereas the open-hearth plant 
could not be built for less than 1,210,000/. In many 
existing works the full cost advantage offered by the 
duplex process would not be realisable without almost 
complete reconstruction, owing to limitations of layout 
and equipment. Where ingot conversion costs are 
high, but cheap hot metal is either available or can be | 
produced, such a reconstruction would be attractive 
financially, as a substantial return could be earned on 
the capital involved. In other cases in which an 
existing open-hearth plant is reasonably efficient, and 
especially if there is also a demand for increased | 
capacity, the adoption of semi-duplexing, where a pro- 
portion of the mixer through-put is blown on the way 
to the open-hearth furnaces, is worthy of consideration 
as a means of lowering costs. This practice, though 
not new, has grown appreciably both in the United 
States and in Germany. As an instance of the results 
obtainable the experience at one plant with 150 ton 
stationary furnaces may be cited. These, in straight 
operation, made approximately 10,000 tons a month 
each, but with partial duplexing the production 
increased to from 13,000 tons to 15,000 tons, depending 
on the proportion of blown metal employed in the 
charges. 

The substitution of a converter for an active mixer 
would seem to be an attractive policy in many opera- 
tions, its pre-refining ability being more valuable since in 
addition to reducing silicon it can readily eliminate this 
element and, at the same time, effect any desired degree 
of de-carburisation.* This development would entail 
the provision of a relatively cheaply built and operated 
storage mixer but would free the existing active mixer | 
for conversion into a steel furnace. The productivity 
of the works could be substantially increased by such 
means with an important accompanying reduction in 
overall costs of production. 

It is perhaps worth while to consider a concrete 
case to emphasise the advantages of semi-duplexing. | 
Taking a typical British plant with, say, four 250 ton 
tilting furnaces making, on an average, 13 tons an | 
hour when fed from a 500-ton active mixer which is 
able to reduce the silicon in the blast-furnace metal to 
0-4 per cent. The author believes it would be fair to 
say that, provided the furnaces were sufficiently 
powerful thermally, their outputs would not be re- 
duced by mofe than 12 per cent. if they were fed 


* The greater temperature of blown metal is also an 
advantage 


silicon. Assuming a utilisation factor of 0-9 for the 
shop, the output would be reduced from 47 tuns an 
hour to 41 tons an hour. However, it is likely that 


| the mixer could be converted into a steel furnace of 


the same size and productive capacity or, say, 10-3 
tons an hour. 


hour. A converter of only 15 tons capacity, interposed 
between the mixer and the steel furnaces, could furnish 
between 30 tons and 50 tons of blown metal an hour. 
This tonnage of “ liquid scrap *’ would enable the out- 
put of the open-hearths to be stepped up by at least 30 
per cent., to 65 tons an hour. The overall gain from 47 
tons to 65 tons an hour, or 18 tons per hour, would be 


obtainable at a comparatively small capital expendi- | 


ture and at the expense of some yield, while on the 
other hand, the cost of oxides and fluxes would be 
reduced and all time charges proportionately lowered. 

The foregoing do not, of course, exhaust the possi- 
bilities of combining steel processes; for instance, 
mention has yet to be made of another obvious partner- 
ship, viz., the electric furnace and the acid or basic 
converter. The latter combination has been used to 
some extent for a number of years on the Continent, 
either to furnish a somewhat better product than 
straight basic-Bessemer steel or to overcome in a 
simple manner the prejudice against this material 
existing in some markets. Where a purely deoxidising 
treatment of blown metal is required, an are furnace of 
approximately the same size as the converters can 
serve quite efficiently, as the high heating cost, even 
with cheap current, is to some extent balanced by low 
maintenance and labour costs. When a measure of 
carbon and phosphorus elimination is also left to the 
electric furnace the cost question is not so favourable, 


as the speed of working is retarded by the need for | 


removing the first slag. In plants in which it was 


intended partially to refine blown charges in electric | 
furnaces the practice has been abandoned in favour of | 


the cold melting of heavy works scrap. This is usually 
readily obtainable in such works at a figure that 


makes the employment of blown metal too expensive. | 


A typical arc-furnace plant supplementing a_basic- 
Bessemer plant has a capacity of 20 tons (to suit the 
converters) and has an annual production capacity of 
about 30,000 tons. The average current requirement 
is 260 kWh per ton, and the electrode consumption is 


5 lb. per ton. 








THE FUTURE OF THE RAILWAY 
OIL ENGINE.* 


By Brian Reep. 


(Concluded from page 146.) 


THERE are three possible ways of increasing mean 
effective pressure and thus improving the power-weight 


and power-bulk ratios of four-stroke and two-stroke 


engines. The first and most insignificant is to increase 
the mechanical efficiency of the engine, the amount of 


fuel burned and the mean indicated pressure remaining 


the same. The second is to make better use of the air 
entering the cylinder and to increase the amount 
inducted by natural aspiration. The third method is 
the adoption of pressure-charging. 

Too little consideration has been given to the import- 
ance of air in improving engine performance, and too 


much to inordinately low fuel comsumption ; yet it is | 


to the more efficient use of the costless element that 


one must look for any advance in the working mean 


effective pressure of naturally-aspirated engines. From 


Table I, opposite, it will be seen that, if a volumetric | 


efficiency of 75 per cent. at full speed is assumed, most 


of the types listed operate normally with about 40 per | 


cent. of excess air. Obviously, some engines with a 
good specific fuel consumption are poor all-round 
performers and liberate but a small amount of energy 
per unit of piston-swept volume. If they could be 
made to utilise the inducted air as well as some of the 
models with a higher specific consumption, the mean 
effective pressure could be raised in proportion to the 
better air utilisation. The smoke limit begins to be 
operative with 25 per cent. to 35 per cent. of excess 
air, depending upon the class of combustion chamber 
and the nature of the fuel. Similarly, smoke generally 
begins to show in undesirable quantities when the 
engine is set to give about 10 per cent. more than the 
nominal maximum railway power limit. 

The amount of air inducted is nearly the same over 
the whole range of working speeds and loads, and the 
proportion used at full load and speed may seem the 
criterion; but endeavours made to improve the 
volumetric efficiency should be directed to getting 





* Paper read at a meeting of the North-East Coast 
Institution of Engineers and Shipbuilders, 
Newcastle-on-Tyne on Friday, January 23, 
Abridged. 


Therefore, with the active mixer con- | 
verted, the plant should be able to make 50-3 tonsan | 


flattening the shape of the efficiency-speed curve. Thi, 
is of greater importance if the engine is to be used jy 
conjunction with mechanical or hydraulic transmission, 
for the speed range then is high, possibly 4} or 5 to 1. 
and the inlet valves must be as large as possible and 
the timing adjusted to suit the most important part 
of the speed-power curve and give the desired flatness 
to the efficiency-speed curve. With the wide working 
speed ranges, which are a feature of railway enyines 
the maximum value of the torque has to be limited jy 
the middle of the speed belt, to avoid too little exces 
air at the end of the speed scale. 

The opportunities of improving engine performance 
by better volumetric efficiency, while keeping to the 
same amount of excess air, should not be overlooked 
Little may be gained by alteration to the induction 
ports, but the provision of two inlet and two exhaust 
valves per cylinder has appreciably improved the 
performance of several engines; the output of the 
Renault 12-cylinder V engine with direct injection was 
increased by 10 per cent. by such an alteration. 

The most obvious means of increasing the mean 
effective pressure is to pressure-charge the engine 
Apart from 22 engines in South America and less than 
half-a-dozen in North America which have gear-driven 
blowers, the exhaust-gas turbine system is universal! 
95 per cent. of the total on the Biichi principles. Th 
majority of applications have been simply to gain a 
great increase in power, available all the time, with very 
little increase in total weight or bulk, and with a con 
siderable decrease in specific weight. 

The Biichi equipment is widely known, but mention 
must be made of the advance in characteristics evolved 
to suit traction work. - In normally-aspirated engines 
the brake horse-power and torque curves give a curvy: 
concave to the base when plotted against revolutions 
per minute. All the early pressure-charged engine- 
showed curves convex to the base; in other words. 
there was no increase in mean effective pressure, 
torque or brake horse-power at the low-speed end of th: 
scale, but a very considerable increase as top revolu 
tions per minute was approached. Curves of this 
|shape are wrong for traction applications, and con 
siderable research and experiment had to be carric 
out to bring back the pressure-charged curves to the 
correct shape, and give increase in torque and power 
at low operating speeds. Figs. 1 and 2, opposite 
show the power curves for the three stages with 
railcar engine. In these diagrams, and in Fig. 3 
| the results obtained with natural aspiration are shown 
by dotted lines; with the original pressure-charging, 
by a chain line; and with the final pressure-charging, 
by full lines. 
| The percentage increase in mean effective pressure 
obtainable by pressure-charging naturally varies with 
each design, but almost invariably results in a final 
mean effective pressure of 115 lb. to 125 Ib. per square 
inch, representing an increase of 35 per cent. to 40 per 
cent. in railear engines, but up to 50 per cent. in some 
locomotive engines like the Alco, which, in the normal 
| form, work with a full-load mean effective pressure of 
only 70 lb. to 75 lb. per square inch. On the test bed, 
the Alco engine, the Saurer and Maybach high-speed 
models, and one or two others, have been run with a 
full-speed mean effective pressure of 150 lb. per square 
inch. The fuel consumption of a _pressure-charged 
engine is somewhat below that of the naturally aspirated 
| model at the optimum value of the latter, but the great 
advantage of pressure-charging in this respect is th 
flatness of the fuel-consumption curve over the whole 
|of the wide working-speed range; thus the engine is 
able to work economically without being tied down to 
some narrow .belt of speed or power. There is likely 
to be a great future for pressure-charged engines in 
| torrid and desert countries, because of the smaller 
cooling system needed for any given power. 
| Unless steps are taken to stop it, the peak cylinder 
| pressure is raised when a pressure - charger is fitted 
| The usual thing is to lower the compression ratio 
| slightly ; but, whether this is done or not, the pressure- 
charged engine generally has the advantage of a lower 
| rate of pressure rise and a more favourable angle at 
which the peak pressure is attained. The super 
| imposed diagrams comprised in Fig. 3, opposite, show 
this for a 1,500-r.p.m. engine with direct injection 
and the unusual cylinder dimensions of 175 mm. by 
180 mm. Despite a reduction in the compression 
| ratio from 16 to about 14 to 1, the peak pressure is 
| still between 50 Ib. and 60 Ib. higher than in th 
| naturally-aspirated model, but there is a lower rate 
| of pressure rise, and the pressure-charged diagram 
| shows a time of something approaching constant 
| pressure combustion, whereas the combustion in the 
| naturally aspirated engine can only be described as 
| “explosive.” The difference in the injection timing 
| between the two engines, as indicated in Fig. 3, may 
| be considered as about normal for railcar oil engines, 


held in | but in view of the abnormally early angle at which 
1942. | fuel injection begins in the naturally-aspirated model, 


control of the maximum pressure to a degree at which 
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there is no rise has not been obtained with the pressure- 


charged unit. 
As pressure-charging is in no sense overloading, 


there is really little limit, save the peak pressure accept- | 


able, to the maximum mean effective pressure that can 


be obtained, except the amount of air which can be} 


forced into the cylinder. Constructional difficulties 
should not be experienced until pressures well above 
the present values are reached. 
many of the railway oil engines of the immediate post- 
war period will be of the four-stroke pressure-charged 
type ith a full-load full-speed mean effective pressure 
of 120 lb. per square inch or more, and that this will be 
the base from which further advance will be sought. 
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Although three methods of increasing the mean 


effective pressure have been mentioned, none of them 
is likely to be more fruitful than the adoption of the 
Kadenacy principles, as far as two-stroke engines are 
concerned. Their potential benefits to the character- 
istics and operation of railway oil engines can hardly 
be over-estimated, for they bring the two-stroke single- 
acting engine up to the level of the top-class four- 
stroke of the present day—with the advantage of 
twice the number of working strokes per revolution. 
At the moment, the only Kadenacy engine in regular 
railway service is the Petter ‘“ Superscavenge ” model 
in the two-power locomotives of the London Passenger 


TABLE I.—Typica. 


It would seem that | 


RAILWAY 








mth Ath bee dtd ol 





at 750 r.p.m. is of cast steel and mild steel welded | vena, that really big annual mileages can be obtained. 


together, and weighs approximately 21 lb. per brake | A number of instances of 375,000 miles to 396,000 miles 


horse-power, with underbed taking the attached main | 
generator also, and about 18 lb. per brake horse-power 


| without the underbed. 


space available ; 


Much was hoped at one time from the use of alu- 
minium alloys for the crankcase and engine framing, 
but except in one or two makes it has not been found 
possible to obtain the necessary rigidity within the 
but it is only fair to record that the 
Maybach 12-cylinder V engine of 450 brake horse- 
power (650 brake horse-power pressure-charged) has 


a year for two to four years are known to the author, 
and many more of 250,000 miles to 300,000 miles a year, 
maintained for four to six years over shorter end-to- 
end runs. The potentialities of the travelling fitter 
are likely to be more widely appreciated in the future, 
for, although the majority of new Diesel locomotives 
and trains will not be employed along routes with four- 
figure distances, many of the most spectacular applica- 
tions are likely to be on such routes as the Trans- 
Saharan Railway and its prolongations, Trans-Aus- 


always had a Silumin crankcase, and for some years | tralia, Istanbul-Iraq frontier, Buenos Aires-Chile and 


now has operated with satisfactory results. 
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shows the 
financial saving is probably improved maintenance 


The phase which greatest potential 
and repair methods. In general terms, the higher 
the mean effective pressure and piston and rotational 
speeds the greater will be the maintenance cost, so 
that two of the prime desiderata tend to neutralise 
each other. This can be overcome by improving the 
internal working conditions, or by a system of pre- 
ventive maintenance. The successful adoption of 
the second method pre-supposes that the engine is up 
to its work but is not too big; a most optimistic 
assumption, because the railway oil engine cannot 
have a “rating” in the usual sense of the word, and 
yet there is a good deal to be learned about the corre- 
lation of the characteristics of any given engine and 
the duty cycles and transmission characteristics. Some 
basis for ensuring that an oil engine will do the work 
required, without being too powerful, is needed urgently, 
and the problem might well be tackled during the war, 
so that the industry has not to waste time or make 
haphazard applications after the outbreak of peace. 
The actual method of preventive maintenance 
adopted may depend largely upon geographical con- 
siderations. If the power units operate on very long, 
through runs, as in America and Siam, where loco- 
motives of 1,000 brake horse-power to 6,800 brake 
horse-power make 1,800-mile to 2,250-mile journeys, 


Om ENGINES. 








Fuel Energy 
Make M.E.P Consump- Liberated Percentage 
aker Model B.h.p R.p.m Lb. per tion per cub. in. oO; 
sq. in. Lb. per Ft.-Ib. Air Used. 
i b.h.p.-hr. per sec 
| 
Gardner 6 LW 102 1,700 92 0-392 21-25 63 
— BXD 150 1,500 90 0-377 20-0 593 
when h ft 56 450 1,400 86} 0-412 21-0 624 | 
— 6215 ¢ L 275 1,000 764 0-360 16-0 484 
on : 6 LDT. iv 300 1,200 791 0-390 18-25 
‘nglish Electric 6K 350 675 72 0-396 16°75 50 
Transport Board. Here, the engine is set to give a, and, after a short lie-over, begin the return trip, a 


‘op output of 640 brake horse-power at 675 r.p.m., 
corresponding to a mean effective pressure of 85 Ib. 
per square inch, whereas the basic model gave a mean 
efiective pressure of only 67 Ib. per square inch and at | 
& speed of 500 r.p.m. The author has observed the 

‘Superscavenge ’ engine to give a mean effective 
pressure of 115 Ib. to 120 Ib. per square inch on the 
test bench, so that there is ample margin for advance 
in the power gained at regular service settings. 

Probably welding offers the greatest possibility of 
reducing weight while retaining reasonable freedom 
from trouble. An example is the M.A.N. engine, which, 
in the six-cylinder pressure-charzed vers'on, is set to 
give 1.050 brake horse-power at 700 r.p.m. on a dry 
Weight of only 14 Ib. per brake horse-power Y 
cylinders, 


crankcase and underbed being completely | 
Welded. The Sulzer engine of 1,200 brake horse-power 


provided. 
light repairs being done by the travelling mechanic, | oils or fuels hydrogenated from lignite. 
and any rather heavier work by the depot staff at the | tic of this combustion principle is that it will burn 
next lie-over, a general overhaul can be put back | cheap fuels fairly well and without undue maintenance 
the | at least until a mileage of about a million and a half | work on the fuel system, but the specific fuel consump- 
tion may be, and usually is, fairly high. 


has been accomplished. 
It is only by this system, applied to long through ' need special consideration in order that the engine may 





| difficult of access. 
———|rate of these crudes and their distillates, there is a 
question whether the supply of fuels with a high cetane 
travelling fitter who will make light running repairs | number will give out before the majority of high-speed 
en route and prepare a report on the state of the engines | engines have been adapted to burn lower @rades 
and transmission, is probably as good a solution as any. | successfully. 
These fitters are relieved during the course of the / made already in the burning of tar oils and vegetable 
journey in the same way as the driver, and their| oils in high-speed engines, but the majority of these 
collective reports are inspected and acted upon by the/ engines are not suitable for the use of anything but 
| depot staff at each end of the run. 
has the system worked on long-distance runs that, | bustion chamber has an advantage over the plain direct- 
on one route where heavy trains are operated daily | injection system, but it is the pre-combustion chamber 
over about 1,800 miles, no reserve Diesel power is! that has been adopted for the many Continental engines 
As a result of adjustments, renewals, and | which, during the last few years, have had to burn tar 


So successfully | light Diesel fuels. 


| the like, where Diesels will be the only form of traction 

now known which will not savour of prodigality, and 
travelling fitters the only practicable form of main- 
tenance. But the majority of Diesel railway vehicles 
of the future will operate over a much shorter radius 
from their home stations. From the outset, at such 
stations, must be recognised the great divergence in 
principle between steam- and Diesel-engine operation, 
namely, that the steam locomotive will work some- 
how until it falls to bits, whereas the oil engine needs 
early attention to smal] faults to prevent big ones. 

The question of oil engines for rail traction is decided, 
in 80 per cent. of the potential applications, by the 
ability to work a big mileage relative to that of the 
steam locomotives which would otherwise be used. 
The other 20 per cent. of applications are due to the 
fact that only a very small mileage is required, and the 
economy in stand-by charges is greater than the 
increase in financial charges. Working short-distance 
units for big daily mileages is not incompatible with 
careful inspection and maintenance. Much of the work 
is light and can be done by the driver at lie-over periods, 
or long stops ; the remainder is not much heavier if it is 
done in time, and can be carried out in the few hours a 
day during which the car or locomotive is in the 
depot. 

Wherever possible, a “star” system of working 
should be adopted; that is, a number of railcars or 
locomotives operate services in all directions from the 
home station. The vehicles can be arranged to work 
over each line in turn, alternating heavier duties with 
light ones, having more hours than usual in the shed 
every sixth or seventh day, and simplifying the problem 
of dealing with breakdowns on the line by having 
spare vehicles at the central point. If vehicles of one 
make are concentrated at the depot, the men become 
familiar with the work more quickly, the stock of spare 
parts is reduced, and a wanted vehicle can often be got 
back into traffic by taking parts from those which are 
undergoing general repairs. 

High-speed engines of the best makes, and of 200 
brake horse-power to 700 brake horse-power, can now 
run 75,000 miles between general repairs. There is 
nothing to indicate that this figure is final, and, on 
average express and semi-fast duties, certain engines 
now run 90,000 miles to 95,000 miles between general 
overhauls. There is every likelihood that, with 
improved design and better knowledge of maintenance 
and repair procedure, the general level will rise to at 
least 100,000 miles and, with the best types, to some- 
thing considerably better. Nevertheless, perhaps the 
greatest single factor in lightening general engine- 
maintenance work is a fuel which is correct for the type 
of engine used. Next comes the filtering of that fuel 
and the filtering and cleaning of the lubricating oil. 
A great advance in the standard of these operations and 
in the choice of fuel must be made before any appre- 

ciable decrease in maintenance charges can be expected. 

By far the most important factor influencing the 
whole future of the railway oil engine, and of any 
transport oil engine, will be the fuel available. All 
development and all.applications will be governed very 
largely by this one factor, and the solution of the 
problem cannot be tackled too early, because it is not 
unlikely that the crisis will arrive before the end of the 
war. The number of areas producing a crude oil which 
can give tip-top quick-ignition light fuels is not large, 


54 | and with the spread of the war they become increasingly 


In view of the high consumption 


Considerable technical progress has been 


The indirect-injection type of com- 


A characteris- 


Vegetable oils 
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start easily and run without gumming of the rings, and 
a good deal is still to be learned about clearances, 
lubrication and lubricating oils. 

The large slow-running locomotive type of engine 
certainly can burn heavy crude fuels without a great 
amount of trouble, but the far more numerous smaller 
high-speed engines for railcars and train sets need 
concentrated study, because it is essential that these 
engines should be able to burn the poorer and heavier 
fuels without any diminution in top rotational speed, 
and the time available for ignition and combustion is 
one of the factors deciding the suitability or practic- 
ability of a fuel. Any tendency to tolerate lower 
rotational speeds might result in a gradual return to 
locomotives, or the locomotive type of railcar. What 
may be the harbinger of a large-scale movement towards 
the use of heavier fuels is to be observed in the intro- 
duetion during the last few years in Sweden, North 
America and South America, of the Hesselman type of 
low-compression oil engine with spark ignition. In 
Sweden, its use has been extended to locomotives and 
railcars up to 640 brake horse-power, and in America, 
up to engine sizes giving 275 brake horse-power at 
1,800 r.p.m. 

Any engine of the future, to be built in numbers 
sufficient to warrant the appellation * standard,”’ ought 
to be suitable for burning two or three different types of 
fuel—say, two heavy mineral oils and a vegetable oil 

with the least possible modification, by arranging for 
one set of injectors, or even one complete set of cylinder 
heads and injectors, to be replaced en bloc, and without 
any alteration to the pistons or to any detail below 
the top face of the cylinder block. Although the 
complete combustion and injection systems as now used 
need comprehensive review to suit heavier fuels, there 
ire one or two methods of making engine performance 
less sensitive to fuel quality. Of these only nozzle 
cooling and pressure-charging need be mentioned, as 
they are likely to form part of the basic engine design 
in the future. Both methods are of distinct value in 
border-line cases; for example, when the engine habitu- 
ally works near its smoke limit, or where the vehicle 
operates at a very high altitude. 

Only one more phase of the future of the railway oil 
engine need be noted. In the author's view, it seems 
possible that there will be a transition stage in which 
the manufacture of the smaller high-speed sizes of 
railway oil engine, and all road-transport engines, will 
be “ rationalised *' by Government decrees into a very 
small number of sizes, entrusted to a very small number 
of builders. This will be done in following the wide- 
spread but erroneous belief that such rationalisation 
makes for efficiency, and will be generally in line with 
the present-day tendency to assume that, if one cannot 
solve a problem, all one has to do is to make it bigger. | 
Such beliefs are not likely to outlive the war for very 
long. and then again there will be full scope for many 
designs and makes, the principal test for which will 
be the ability to burn successfully fuels now considered 
unsuitable or impossible. 

It is suggested that the high-speed railway oil engines 
of post-war years will be more or less standardised as 
four-stroke pressure-charged or two-stroke Kadenacy 
types, burning heavy fuels ; and that, although vertical 
apd V models will continue to be built, the use of 
h orizontal models will become more and more extensive. 
Neglecting those up to 150 brake horse-power to 200 
brake horse-power which are derived more or less from 
road-transport practice, it is suggested that the most 
popular power ranges will be 250 brake horse-power to 
300 brake horse-power, 500 brake horse-power to 700 
brake horse-power, and 900 brake horse-power t 
1,000 brake horse-power; all with mean effective 
pressures of 120 lb. to 130 Ib. per square inch, a rota- 
tional speed of 1,500 r.p.m., a piston speed of 1,700 ft. 
to 1,800 ft. per minute, and a specific dry weight of 9 Ib. 
to 12 Ib. per brake horse-power. The order of flexi- 
bility required will be economical operation from 
500 r.p.m. to 1,500 r.p.m., with a fuel consumption 
over this speed range, and with a load variation of 
4 to 1, never exceeding 0-40 lb. per brake horse-power 
hour with light Diesel oils, or about 0-44 Ib. with heavy 
oils, and with respective three-quarter load to full-load 
consumptions of 0-36 Ib. and 0-40 Ib. per brake horse- 
power hour. Such engines will have to run at least 
100,000 gniles between general overhauls, or a million 
miles if the travelling fitted system is used. 

As regards main-line locomotive engines, the present 
single-bank and twin-bank four-stroke pressure- 
charged vertical build is likely to be perpetuated, 
although the use of Kadenacy two-stroke models of 
the same general type, running at 700 r.p.m. to 1,000 
r.p.m. and with 12-in. cylinders, should be attended 
with no difficulties. Speed is likely to increase from the 
present 700 r.p.m. to 750 r.p.m. to 900 r.p.m. to 1,000 
r.p.m. without any increase in total weight or any 
decrease in mean effective pressure, which will not only 
reduce the specific weight of the engine but will also 
bring a better transmission, and will result in engines 
giving 3,000 brake horse-power or more becoming 
practical propositions. 
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ELECTRICAL APPARATUS. 


541,235. Gas-Blast Circuit Breaker. A. Reyrolle and 
Company, Limited, of Hebburn-on-Tyne, and D. F 
Amer, of Newcastle-on-Tyne. (6 Figs.) April 15, 1940. 

The invention is a cross-blast circuit breaker which is 
designed to limit the are length in a simple and satis- 

The contacts are housed within a hollow 
closely surrounded by an earthed metal 


factory way 
insulator A, 
One end of the insulator is closed by the fixed 
enters the in 


casing 
contact B, while the moving contact C 
sulator through the other end. The insulator A has a 
lateral branch D, through which the gas-blast is dis 
charged. The fixed contact B has an arcing tip B' on 
one side adjacent to the discharge vent, and a second 
arcing tip C' is mounted at a short distance from the 
tip B', the moving contact bridging the two arcing tips. 
The discharge nozzle in the lateral branch is provided 
with a restricted throat adjacent to the contacts, so as to 











ensure that the gas-blast will attain its maximum flow 
velocity in the neighbourhood of the are itself. The | 
nozzle restriction at the throat is provided by an aper- 
tured insulating disc E across the lateral branch D of | 
the insulator close to the two arcing tips. At a short | 
distance from this apertured disc E is placed an auxiliary | 
electrode F parallel to the direct are path between the 
arcing tips This electrode, which consists of a bar of | 
streamlined section, is insulated from the circuit-breaker { 
contacts B C and from the casing. With this arrange- 
ment the are is blown by the gas-blast through the 
nozzle throat aperture E against the auxiliary electrode 
F, whereupon it splits into two parts extending re- 
spectively from the two arcing tips of the electrode. In 
this position the two parts of the arc are subjected to the | 
full effect of the gas-blast flowing past them in the direc- 
tion of their length and any tendency of the blast to 
extend the arc past the electrode is prevented by the 
short-circuiting by the electrode of the arc loop which 
would thus be formed (Accepted November 19, 1941.) 


METALLURGY. 


540,536. Separation of Metal from Metal Mixtures. 
T. M. Herbert, of the L.M.S. Railway Research Depart- 
ment, London, and J. N. Bradley, of Attenborough. 
(4 Figs.) May 16, 1940.—The apparatus is designed 
primarily for the separation of red and white metals in 
a mixture of bronze and white-metal borings and turn- 
ings. The operation depends on the fact that with 
most white metals a considerable temperature range 
exists between the liquidus and solidus, and that by 
heating to within this range the white metals can be 
readily powdered by mechanical methods, enabling 
them to be separated from other metals by sifting. In 
the case of a white metal containing 2 per cent. to 4 per 
cent. copper, 58 per cent. to 60 per cent. tin, 9 per cent. 
to 10 per cent. antimony and the remainder lead, powder- | 
ing commences at 185 deg. C., but the best results are 
obtained at 200 + 2-5 deg. C. At this temperature 
the powder produced will pass a 40 mesh I.M.M. sieve. 
In the case of a white metal containing a little more copper 
and antimony but much more tin and far less lead, an 
operating temperature of 220 + 2-5 deg. C. gives the | 
best results. When the operating temperature has been | 
attained, only about ten minutes of agitation are re-' 





MARCH 13, 1942. 


quired for powdering ; 1 per cent. or 2 per cent. of finely 
divided salt is added for each 25 per cent. of white metal 
in the charge for facilitating separation. The furnace 


chamber 1 is electrically heated under thermostatic 
control. A horizontal cylindrical drum 2, with interna) 
fins about 3 in. deep, rotates in the chamber on annua; 
tracks resting on driven rollers. Near each end of the 
roof of the chamber 1 are connected the intak« ud de- 


livery of a blower 9 which is mounted upon {| roof, 
The blower and its connections are well lagged to prevent 
heat loss and in operation maintain an energeti reula- 
tion within the chamber 1 so that the temperature in all 
parts is uniform. The fins 3 agitate the charm inside 
















the heated drum 2, and the white metal under t! ction 
of the heat in the chamber is reduced to a fine powder 
and is separated from the bronze by subsequent six Ving 
| The drum 2 has a circular hole 11 in one end wall, through 
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which the metal mixture is fed and at the other « has 
an extension cover provided with apertures 13 in its 
side wall \ sheet-metal chute 14 envelopes th: Ver 
and directs the treated metal mixture which is delivered 
through the apertures 13, as the drum 2 revolves toa 
vibratory sieve 16. The drum is fed with the etal 
mixture through a preheater tube 17, the latter being 


\ subsidiary feeder 19 
delivers the correct proportion of salt contaminant to 


supplied by a band conveyor 18 


the material. The main feeder 18 is preceded by a 
vibratory screen for the separation and rejection of 
undersize particles. The tube 17 rotates with the drum 2 
and preheating furnace 


which is constructed as unit 
mounted on wheels so that it can be separated from the 


furnace 1. The preheater tube 17 and drum 2? are 
inclined to give a slight fall, so that the borings take 
about ten minutes to pass through the drum tore pted 


October 21, 1941.) 


MISCELLANEOUS. 


538,784. Pressure Gauge. Barnet Instruments, 
Limited, of Barnet, amd C. R. A. Grant, of Barnet. (3 
Figs.) May 10, 1940.—The main object of the invention 
is to provide an instrument which is relatively simple 
and economical to manufacture and which is neverthe- 
less robust The pressure-gauge body 10 is a singh 
pressure die casting in a zine-base alloy. The back is 


| thickened at its centre to form a hexagonal nut 14 and 


, 


the latter is extended as an externally threaded spigot 15 
which supports the gauge and also forms the external 
fluid connection. The lower part of the wall 12 is 


}eut away at 16 to provide access for adjustment pur- 


poses, and within this cut away part is formed a pillar 
on which the hand 18 is pivoted. The hand is cranked 


| to pass through a slot in the dial plate, which is flanged 


round the edge and fits within a rebate in the rim of 
the wall 12. This holds the dial plate truly central, 
and it is prevented from turning by a pin formed in 
the body engaging a hole in the plat« The edge of 























(538.764) 


the flange forms a rest for a cover glass and both are 
held firmly in position by the in-turned rim of the outet 
casing 13. One end of the Bourdon tube 29 is anchored 
to the body 10 by a length of brass or copper tube 31 
embedded in the body during the die-casting, and 
subsequently bent and soldered to the end of the Bourdon 
tube. The tube forms the connection between the 
spigot 15 and the Bourdon tube, and also constitutes 
the anchorage for the Bourdon tube. The sealed end of 
the latter is coupled to the hand by a relatively rigid 
metal strip with a U-shaped set 34. The free end of 
the strip carries a shouldered screw 35 which works 
in a slot in the relatively wide lower part of the hand 15. 
The movement of the hand 18 for a given pressure change 
is accurately matched to the scale by bending the strip 
up or down and the zero is adjusted by bending the 


set 34. (Accepted Auguat 15, 1941.) 
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CONSTRUCTION OF A 9-FT 
VENTURI TUBE. 


| 
+! 


had been taken of the week-end period, the 9-ft. 
main could be brought back into service at an 
|hour’s notice in case of emergency. An account 
ae |of the methods adopted has been given by Mr. 

In view of its size, a Venturi tube capable of | Leon Small. The section of the 9-ft. main selected 
measuring the flow through a 9-ft. main is a matter | for the installation of the Venturi tube is a con- 
of interest. The example of a tube of this dimen- | crete pipe crossing a large open space. It runs on 
sion recently installed in America, however, is of jan even down grade of 2 per cent., and there is 
further interest, owing to the method of construction | 9 ft. of cover. 
employed, and to the fact that it was inserted in a| 
main carrying a water supply which could only be | installation. It was clear that one way of carry- 
interrupted for a brief period. The tube is situ-| ing out the work would be to build the Venturi tube 
ated at the Montebello filtration plant. The first | parallel to and close beside the main, to which 


These conditions gave ample room 
for any works necessary in connection with the 


later to be cut to obtain access to the interior; this 
is shown at 6 in Fig. 1. It was formed with an 
upper square hatchway for which a steel cover was 
provided ; this can be seen in Fig. 2, together with 
the crane which was installed for handling it. The 
cover was provided with holding-down bolts and 
the joint was made with a gasket. The provision 
of this cover and its handling equipment ensured 
that after the main had been broken into, it could 
be put into operation again at an hour’s notice 
by putting the cover in place. 

With these arrangements completed, a square 
hole was cut in the main, at the bottom of the 


unit of this plant went into service in 1915 and| connection would be made by approach conduits hatchway, giving access to the interior, and the by- 


extensions were made in 1928. 





As at first con-| joining into the main above and below the Venturi 
structed, although means were provided for measur-| tube. This scheme, however, was not attractive ; 
ing the flow of raw water to the filters, no provision | it proved impossible to work out any feasible method 
was made for metering the filtered supply to the | of operations which would allow the main, at any 











town. The treated water was then delivered to a| time, to be brought into service at an hour’s notice. 
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Fig. 2. Hatcnway GIvine 


9-ft. main which connected to the distribution | 


system. A few years after the extension, in 1931, 
a 7-ft. main was added in parallel with the first, | 
and in this case a Venturi tube with metering | 
apparatus was installed. This addition facili- | 
tated the estimate of the amount of water de- 
livered to the town although, as the 9-ft. main | 
was not metered, accurate figures could not be 
obtained. It was the practice to estimate the 
output of filtered water from the raw-water records, 
allowance being made for wash water and variations 
in reservoir level. 

About five years ago, in connection with various 
other city improvements, it was decided to install a 
Venturi meter in the 9-ft. main. This intention 
raised constructional problems of some difficulty. 
Although the 9-ft. main was paralleled by the 7-ft. 
main, the latter was unable to carry the town supply 
except for a short period at week-ends. Moreover, 
the conditions of supply rendered it necessary to 
make arrangements so that, even when advantage | 








Accgss To VENTURI TUBE. 


Moreover, it would have been necessary to make 
the approach conduits of considerable length if 
undesirably sharp bends were to be avoided. 

The method which was adopted is illustrated in 
Fig. 1, on this page. The part of the main to be 
occupied by the Venturi tube was isolated by means 
of two watertight bulkheads and by-passed by a 
temporary 4 ft. 6 in. steel pipe. With these items 
in position, work on the Venturi tube could be 
carried on without interruption. The first procedure 
was the formation of concrete buttresses and sleeves 
on the outside of the main at the points where the 
bulkheads and by-pass connections were to be 
inserted. The concrete sleeves, which are shown 
at @ in Fig. 1, were reinforced against bursting 
pressure. The formation of these sleeves did not 
interfere with the main in any way, except that 
circumferential keyways were cut round the ex- 
terior to form a lock between the new concrete 
and the old. A similar mass-concrete sleeve was 
formed round the main at the point at which it was 


pass connections were then made. The arrangement 
of the branch pipes leading to the by-pass is shown in 
Fig. 4, page 222. As before explained, the whole of 
the work shown in this figure was completed before 
the main was broken into. It will be seen that each 
by-pass connection had a manhole provided with a 
cover, and with the cover on the hatch, these man- 
hole covers could be put on quickly at any stage in 
the work. To make the by-pass connection to 
the main, pilot holes were driven from the exterior, 
so that the position of the connection could be 
correctly located from inside the main, whence the 
work of cutting the wall was carried out. It will 
be obvious that there was much more room for 
men to work in the large main than in the much 
smaller by-pass connection. 

The next stage was the erection of the bulkheads, 
which are indicated at d in Fig. 1. These had to 
be designed to stand a total load of 162,000 Ib. 
Their arrangement is shown in Fig. 5, on page 222. 
The main support was furnished by a series of 12-in. 
joists set in a vertical position. They can be seen 
in end view in Fig. 1, and are shown at @ in Fig. 5. 
They were held in alignment before grouting by 
pairs of angles bolted horizontally across their 
flanges. These are indicated at 6 in Fig. 5, and 
are clearly shown in the general view of the dry 
side of the completed bulkhead given in Fig. 6, 
on page 230. The ends of the joists projected into 
pockets c, Fig. 4, which had been left in the con- 
crete sleeves that had been cast round the main 
in the first stages of the work, access to the pockets 
being obtained by cutting away the wall of the 
main. The upper pocket was made deeper than 
the lower one in order to facilitate the lifting of the 
joists into place. The grout pipe for filling the upper 
pocket, and those brought into use later for restoring 
the wall of the main, are shown in Fig. 5. The 
grout holding the bulkhead joists was restricted to 
the pockets in the sleeve and was not allowed to 
encroach on the line marking the outside edge of 
the concrete main. The reason for this was that, 
when the job was completed, the joists were cut 
off by blowpipe, leaving the ends in the grouted 
pockets and enabling the wall of the main to be 
restored to its full original diameter. When the 
joists had been set, 3 in. by 4 in. oak planking was 
placed horizontally across them and was covered 
on the water side by a }-in. rubber sheet, which, in 
turn, was protected by 1} in. by 3 in. planks. The 
oak planking is shown at d in Fig. 5, the rubber 
sheet at e, and the inner 1}-in. planking at f. The 
dry side of the oak planks can be seen clearly in 
Fig. 6. A series of backing timbers, shown at g 
in Fig. 5, was added and was supported by through 
bolts from the horizontal angles connected to the 
joists. The purpose of these backing timbers was 
to stiffen the bulkhead against reversed pressure 
which might arise, owing to atmospheric pressure 
outside and a partial vacuum inside, when the main 
was rapidly unwatered for working purposes. 
The bulkheads were made tight at the periphery by 
caulking with oakum. One of them was entirely 
satisfactory when subjected to the water pressure, 
but the other leaked considerably. The leakage was 
dealt with successfully by applying a coating with 
a cement gun on the pressure-supporting face. 

The Venturi tube, a longitudinal section of which 
is given in Fig. 3, page 222, was built up inside the 
concrete main by means of the cement gun. The 
proportions adopted for the tube are the standard of 
the makers who supplied the indicating and record- 
ing equipment, except that the downstream section 
is somewhat shorter than normal. This has involved 








a slight loss in recovery pressure, but has reduced 
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the cost of construction. The up-stream pressure- 
ring section, shown at a in Fig. 3, was made of cast 
iron, in several pieces, this being necessary as it 
would not have been possible to get the complete | 
ring through the hatchway. The throat section, }, | 
which is a one-piece casting, was located in position 
by a frame support, as shown in Fig. 3. The forma- 
tion of the cone portions of the tube to the correct 
contour was effected by means of a series of screed 
rings fixed inside the main ; they are shown at c in| 
Fig. 3. The screed rings were held by means of jack | 
screws around their perimeters, as indicated at d, 
and were set in relation to a taut piano wire located 
on the centre line of the tube. The arrangements | 
are well shown in Fig. 7, on page 230, which is a view (7763.8) 
looking down the tube from the up-stream ond. | 
A portion of the pressure ring can be seen in the | 
foreground and the throat section is visible in the 
middle distance. Between them are two screed | 
rings, the jack screws of which are clearly shown. | 
It will be noted that the front, larger, ring was made 
in two parts, so that it could be got through the | 
hatch. The pipes for the pressure connections lead- | 
ing to the indicating and recording apparatus are in | 
place. 
The tube, as shown in Fig. 7,.was ready to receive | 
the gunite coating, except that before this was 
applied the interior of the main was sand blasted | 
and a wire mesh, shown at g in Fig. 3, was secured | 
to it in order to effect a good bond between the first 
layer of gunite and the old concrete. By means of 
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the cement gun, successive layers were then built up, | 
using a 1 to 3 mix. This was continued until a 
level about 1 in. outside the finished contour had | 
been reached. The mix was then gradually changed 
to 1 to 1, fine screened sand being used in the mix 
for the last few layers. The gunite was brought 
to a level slightly above the surface of the screed 
rings and was struck to proper contour by a steel 
straightedge applied between the rings. The | 
surface was finally finished with a steel trowel. | 
An excellent surface was obtained in this way, the | 
result being attributed largely to the careful selection | 


of the sand for the final layers. A view showing the | 


The underground chamber by the side of the. 
tube, shown at e in Fig. 1, contains transmitting 
apparatus, incorporating a Selsyn electric generator. | 
By means of this apparatus indications of variations 
of flow in the main are transmitted to a building 
1,050 ft. away in which the indicating and recording 
instruments are installed. 


| 
| 
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The Principles of Aircraft Streasing. By W. L. Morse, 
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evitable that something must be omitted. Chapter 


interior of the tube at an intermediate stage in the| B.Sc. (Eng.). London: Charles Griffin and Company, 
application of the gunite layers is reproduced in| Limited. [Price 18s. net.) 
Fig. 8, on page 230. Fig. 9 shows the finished tube, | Tu1s book, the author states in his preface, has 


| VII deals with the Wagner theory of diagonal 
| tension fields applied to thin-web beams, a problem 
|of particular significance in the design of highly- 


looking from the up-stream end. The prominence | 
of the screed rings in this illustration is caused by a 
priming coat for the Bitumastic enamel protection | 
which was applied to all interior metal work and 
the gunite was completed. 

The final work on the tube was the closing of the | 
entrance hatchway, which is well shown in Fig. 9 ; 
in this illustration the pressure-pipe connection from | 
the up-stream pressure rings can be seen. The hatch 
was sealed by a bronze plate curved to the proper | 
radius and nesting closely within the opening. It | 
was fitted in place from inside the main, but could | 
not be fixed while an inspector was inside, as it| 
closed the only means of egress. Stops were 
accordingly arranged outside, against which the 
plate was adjusted to bear when the inside fit was 
satisfactory, and these stops held the plate in posi- 
tion. When it was finally in place, the small open- 
ings round the edge were filled with plaster and a 
concrete seal was run in the hatchway opening in the 
concrete sleeve, which had been built around the 
main in the first stages of the work. The bronze 
plate is shown at e in Fig. 3, and the concrete seal 
at f. As will be noted, the plate was supported by 
bolts from the watertight hatch cover. Another 
item necessary for the completion of the tube was 
the sealing off of the connections leading to the by- 
pass c, Fig. 1. This was carried out after the 
removal of the bulkheads and before the closing 
of the hatchway, as just described. As shown in 
Fig. 4, the by-pass connection contained a flanged 
joint close to the concrete sleeve. The connection 
was cut through between this flange and the man- 
hole, as shown by the chain-dotted line in Fig. 3, 
so that the end of the connecting pipe could be 
removed. A cast-iron cover was then fixed on the 
flange and the interior of the short length of con- 
necting pipe was filled with concrete from inside 
the main. The inner end of this was then finished 
off with gunite to the correct contour. The flange 
and outer projecting end of the connection were also 
coated with gunite as a protection against corrosion. 





| problems if used, as the author suggests, with “a 
| fair amount of common sense and some imagination.” 


been written to fulfil a specific requirement ; it is | 
addressed to the many trained engineering designers | 
and draughtsmen who have entered the aircraft 
industry in response to the present exceptional 
demand. It is a concise handbook of the methods 
generally used by aircraft designers, and approved 
by the Air Ministry, for the more mathematical part | 
of structural design, familiarly known as “ stressing.” 
The method of approach to the subject is by illus- | 
trative examples, and, while it is obviously impossible 
to cover the whole field in such a book, the selection 
of cases ls wide and typical, and should be sufficient 
to guide a designer in most of the peculiar aircraft 


Pure educationalists will probably object to this 
kind of book, in that it gives only a boiled-down and 
predigested summary of the work, without going 
much into underlying principles. In this sense it 
is not a text-book and is not suitable for the student 
commencing the study of aircraft design, but as a 
reference book or a refresher for the already trained 
man it is excellent, and can be recommended. The 
methods used, and many of the diagrams and data 
given, are those adopted by Messrs. General Air- 
craft, Limited, the success of whose machines is 
sufficient testimony to the accuracy of their design 
principles. 

Part I deals with the general theory of structures 
applied to typical aircraft problems. The prin- 
ciples of moments of inertia, shear and bending- 
moment diagrams, beams, struts, etc., are covered, 
and examples of these applied to typical aircraft 
parts are fully worked out in the text. References 
to Air Ministry publications, and B.S.I. and D.T.D. 
specifications, are given where necessary, and the 
arguments in a problem are exceptionally well 
linked up for the benefit of the more critical reader. 
Occasionally the author admits that more involved 
cases may arise in practice, as in the case of con- 
centrated lateral loading on strut members in 
Chapter V, but limitations of space make it in- 





loaded structures of thin metal, such as occur in 
the all-metal aircraft of to-day. The typical case of 
a beam with non-parallel flanges, for example, the 
modern cantilever monoplane spar with tapering 
depth, is worked out and fully explained. Chapter 
VIII deals with the investigation of the strengths of 
frameworks such as engine mountings, under- 


| carriages, etc., by the method of direction cosines, 


and Chapter IX covers the flexure of typical two- 
spar and stressed-skin wings, both of which are 
the airframe designer’s own particular problems. 
Detail stressing is discussed in Part II, and this 
matter is handled in a more technical manner than 
we have yet seen within the covers of any one 
publication. Too often this is left to the junior 
draughtsman, and is dealt with largely by 4 
method of trial and error. Typical all-metal 
and metal-and-wood fittings are taken, and, while 
it is impossible to cover all that might occur, a 
wide range has been chosen, and many different 
methods suggested. This part alone makes the 
book well worth studying. Part III is devoted 
to potential or strain-energy design, and cases of 
beams and typical aircraft detail parts are worked 
out by this method. The book is an excellent one 
of its kind, and—although the phrase is hackneyed— 
it can be confidently said that it should find a place 
on the shelf of every one interested in aircraft 
structural design. If there is any criticism to offer, 
it is that the author might have gone farther, and 
covered more of the enormous field that aircraft 
structures present to the engineering designer. 








INSTITUTION OF AUTOMOBILE ENGINEERS.—We learn 
that it is hoped to hold the examination of the Institution 
of Automobile Engineers in London and such other 
centres, at home and overseas, as may be necessary, 00 
Thursday, May 14. Probationary graduates, who are 
eligible to sit for the examination, and who desire to do 
so, should inform the Secretary, at 12, Hobart-place, 
London, S.W.1, in order that the necessary arrangements 
may be made. The entry list will close on April 25. 
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machine tools and cutting tools required for their 
; operation. Earlier in the year, criticism had been 
| advanced of the lack of planning for the supply of 
| jigs, tools and gauges: during March, 1941, the 
| Institution of Production Engineers issued a memo- 
MACHINE-TOOL builders had an extremely busy | randum asserting that the supply of jigs, tools and 
year during 1941, but there were signs that the | rena HS “ad ey rote the gem Saraatae 
supply was at last beginning to overtake the very The foll A *Y . seo my srg - aa thi . oa 
heavy demand created by the war. This must be | Pi fai hing — as = Site lene rh an ee 
ascribed to the extensions to machine-tool building | = ‘ ns ded . Be dn _ for we Aon a Me we ° 
capacity effected during the previous year, and to | ‘ah — _— \ or J en. gage > grveeeti 
the fact that the main programme for new arms | ™?0UF, MOtqEIAS and machinery ; (2) the + 
factories had passed its peak. It was reflected | ment should subsidise the expansion of the capacity 
in a slight improvement in delivery on most classes of efficient ae firms 3 (3) ore ye 
of tools and, apart from a few minor exceptions, all fr = not properly equipped, or were unable _ 
manufacturers were working to full capacity through- nancial reasons to make the best use of their 
out the year. Considerable progress was also made | resources, should come under Government control ; 
during 1941 in securing more intensive utilisation and (4) the Government should insist that ne ape rest 
of available supplies of machine tools, and a number | having their own toolrooms should meet their own 
of regional mutual-aid schemes were instituted oie ts adios far “4 carpe = aan methods 
throughout the country. In spite of these, however, . led to achieve the on — am the setting up 
and the slight reduction in the gap between demand | ® ® shadow tool-making industry was suggested. 
and supply, it was clear that the industry would In the early stages of the re-armament programme, 
be required to maintain the maximum possible | Price negotiations between the machine-tool makers 
output for a long time to come if this country was and the Government attracted some publicity, and 
to develop its full war output. the refusal of some firms to submit their books for 
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or three shifts on a six-day week, but, it was stated, 
suggestions that plants then working two long shifts 
(55 hours to 60 hours per week each shift) should 
go over to three eight-hour shifts for seven days a 
week raised questions of the difficulty of finding 
sufficient trained manpower, of the dislocation of 
production that would be brought about during the 
period of change, and of the lack of foremen and 
department heads. The United States Govern- 
ment, however, stated that, even operating at the 
rate of 750 million dols. per annum, the industry 
would find it hard to meet requirements. The 1941 
quota had already been increased from 650 million 
dols. to 750 million dols., mainly on account of the 
success achieved in the organisation of the sub- 
contracting system, particularly by utilising the 
| printing-machinery companies. Representatives of 
'the British Purchasing Commission had also given 
orders direct for the simpler and older types of 
|machine tools to companies which had not previ- 
| ously been making machine tools. A Machine Tool 
| Priorities Committee was set up early in 1941, and 
| companies were no longer allowed to supply machine 


| tools unless the order were accompanied by a 
| priority certificate. 


| The difficulties experienced by the industry in 





In October, Lord Beaverbrook addressed a meeting 
of more than 300 members of the machine-tool 


examination gave rise to the suggestion that ex-| the United States appear to have been very similar 
cessive profits were being earned. The report of | to those encountered in this country when a rapid 
the House of Commons Committee of Public Ac- | expansion of output was called for; for example, 


industry and placed before them his plans for a new 
output drive. A meeting was also held at which 
the machine-tool users were represented. Shortly 


counts, published in August, 1941, stated, however, 
that the British machine-tool industry had been 
ifterwards, a statement was issued by the Ministry successful in effecting a remarkable expansion since 
of Supply which said that the meeting had approved the beginning of the re-armament programme, with- 
the policy laid before them, and that this had there- | Ut receiving unduly large profits. This report 
fore been put into effect. The policy was stated | contained & review of the negotiations between 
to comprise the following five points: (1) that the the Ministry of Supply and the industry on the 
Machine Tool Control should take decisions to| question of price control. It was Pointed out 
remove tools from a factory without appeal ; (2) in that on June 14, 1939, the House of Commons was 
cases where tools were idle at night, the available informed that the Machine Tool Trades Association 
labour should be divided into shifts, one by day had agreed on behalf of their members that a dis- 
and one by night; (3) machine tools should be count of 5 per cent. should be given on all standard 
supplied only to firms with night shifts; (4) a be for the defence programme delivered after 
return should be required of machine tools not in| December 5, 1938, and that non-standard tools 
use; and (5) a return of all cutting tools should be | should be costed if the Government so desired. Later, 
required from every firm. The Control of Machine | however, it appeared that this arrangment had not 
Tools (No. 9) Order was subsequently issued, which | been accepted by all the members of the Association, 
laid down that every person in the United Kingdom | ®"d one firm which would have been liable to refund 
who had in his possession or control certain specified discount: of some 30,0001. refused to meet the 
types of machine tools that had not been worked | Ministry s claims for discount or to permit costings. 
for more than 60 hours in the aggregate for any When the control of machine tools was instituted on 
period of 60 consecutive days, must furnish par- December 6, 1939, the above arrangement lapsed 
ticulars of such tools to the Machine Tool Control. | and it was proposed that all contracts placed after 
The person having possession or control was not | December 9, 1939, should be costed. Owing to 
illowed to move a machine except under licence or | difficulties which, according to the Committee, 
by special direction of the Ministry of Supply. | appear to have been due to the ill-conceived 
Other efforts to secure maximum utilisation of | ttitude of a minority of the firms engaged in the 
tools have been made through the Regional Boards | industry,” alternative methods were adopted to 
of the Production Executive, and arrangements | secure reasonable prices. Under the latest scheme, 
have been made in various parts of the country | provisional prices were fixed from July 27, 1940, 
for the pooling or exchange of tools. The first of | 0" the basis of 1935 pesces plus 22} per cent. . It 
these arrangements was started in the Midlands in | 45 explained that 1935 was chosen as being a period 
August, after a conference attended by representa- | neither of boom nor of slump, when prices were 
tives of over 40 engineering firms. These repre-| Competitive in a world sense. The 22} per cent. 
sentatives brought to the conference details of their | addition took into account the increases since 1935 
tool requirements and of any tools which they had | both in costs and turnovers, and the resultant prices 
in excess of their immediate requirements. At the | were expected to keep firms’ total profits slightly 
first meeting, over 100 tool exchanges were made, below their E.P.T. standards. The scheme was 
in some cases requirements being met which could | accepted by the Treasury in November, 1940, on 
not have been filled by new tools for several weeks | the understanding that there would be further dis- 
cussions at the end of the first price period, a special 
report in a year’s time, and investigation of costs 
in selected cases by the professional accountants 
regular meetings should be held in the future. At | Within the initial period to test the approved prices. 
the beginning of October the system was extended| In view of the importance of the United States as 
to the South West and an auction of tools was held | a source of supply of machine tools to this‘country, 
at Bristol. Lists of surplus tools were prepared | developments in that country have been of con- 
by the Regional Board after the auction, and it was | siderable interest during the past year. The Parlia- 
intended that these lists should be exchanged with | mentary Secretary to the Ministry of Supply stated 
similar lists to be prepared in ten other regions.|in December that machine-tool supplies obtained 
Pooling schemes have since been brought into| under the Lend-Lease Act were being distributed 
operation in Yorkshire, with sub-committees cover-| by registered importers who had béen for many 
ing Sheffield, Leeds, Bradford, Rotherham, Don- | years the accredited agents of the American manu- 
caster, Barnsley, Halifax, and Hull ; and the North- facturers, so that normal channels of distribution 
Western region, with area groups for Liverpool, Man- were not altered. 
chester, Preston, and Bolton. A scheme was also| In February, 1941, the president of the Cincinnati 
put into force for the Glasgow area in October, and | Milling Machine Company said that the United 
it was stated that schemes were being prepared | States output of machine tools in 1941 would total 
for Edinburgh, Aberdeen, Dundee, and Motherwell. | 750 million dols., as compared with 400 million dols. 











ormonths. It was suggested that the system styled 
“release and lend” might also be applied to firms 
with labour difficulties, and it was arranged that 





American manufacturers complained that they 
could not get far enough in advance, a statement of 
what was required, so that production could be 
intelligently planned ahead. By July, however, 
some of the principal difficulties were being overcome 
and the production quota for the year beginning 
July 1, 1941, was raised to 1,000 million dols., the 
Tool Section of the Office of Production Manage- 
ment having made a thorough study of metal- 
working facilities throughout the country with the 
object of locating new production sources for parts, 
sub-assemblies or complete tools. In order to meet 
complaints regarding the difficulty encountered in 
fixing deliveries as between contractors of equal 
priority rating, a “ master-preference numerical 
list ” was set up showing the “ urgency standing ” 
of each contractor in each priority classification, 
the list being revised every month. By October, 
1941, it was reported that the arrears of orders 
amounted to over 500 million dols., or approxim- 
ately six months’ output. The Office of Production 
Management then called for the universal applica- 
tion of three-shift working for seven days a week, 
but in this the industry was handicapped by indivi- 
dual State laws prohibiting Sunday labour. The 
National Machine Tool Builders Association there- 
fore undertook a survey of such laws with a view 
to securing seven-day operation ; for example, by 
staggering individuals’ working weeks. 

With the entry of the United States into the war, 
it was estimated that machine-tool requirements 
for 1942 would be about 1,500 million dols., and that 
the outside figure which could possibly be achieved 
would be 1,300 million dols. Attention was also 
drawn to the fact that the list of unfilled orders 
was badly out of balance, and that manufacturers 
of certain critical tools (notably horizontal and 
vertical boring mills, planers, turret lathes, milling 
machines, internal grinders and radial drills) were 
booked up much farther ahead than the average 
delay of six or seven months. A conference of 
manufacturers of these tools was therefore called 
at Washington at the end of December, with a 
view to devising methods for speeding up production 
in these categories. No price control for new 
machine tools had been imposed up to October, 1941, 
the Government having relied on voluntary co- 
operation by the industry to control prices. In that 
month, however, it was announced that the fixing 
of maximum prices was under consideration by the 
Office of Price Administration. Towards the end 
of last year, a tentative price schedule was drawn 
up at a conference with a representative group of 
machine-tool manufacturers and a meeting was held 
early in January, 1942, to discuss the details of the 
schedule with the 479 companies in the industry. 
Prices of second-hand machine tools were stabilised 
early last year by means of a differential percentage 
scale tied to the prices of equivalent new tools pre- 





These exchanges were concerned primarily with | in 1940. Almost all companies were running two 





vailing on March 1, 1941. 
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jected to considerable thermal strains. Thy may 


THE WORK OF THE GAS abrupt change in their thermal conductivity, (6) an | change in temperature, particularly at their outer 
RESEARCH BOARD. jabrupt change in their infra-red emissivity, or| face, with great rapidity and there may |x con. 
|(c) some catalytic influence of the surface on the | siderable differences in temperature alony the 
THE activities of the Gas Research Board are|™eéchanism of combustion in the flame. It is | face within an inch or two. It is concluded that 
still restricted by the war, but, in spite of ad- thought that the elucidation of these latter phe-| the most efficient fire-back, though not th most 
verse conditions, opportunities have been found | "mena may be of some importance in the con- | durable, would be of light-weight material, ¢)ther 
to carry out certain investigations. Many of the | sideration of the design of gas-heated furnaces, and | thicker than usual or lagged. 
results cannot be published for the time being, | the like. In a previous report, experiments were des-ribed 
but the Council have issued two publications, | The Board have investigated the production at| in which insulating bricks were made in the labora. 
consisting of the 2nd Annual Report and the 32nd | gasworks of reactive coke for portable gas pro-| tory from grog made from a mixture of clay and 
Report of the Refractory Materials Joint Com-| ducers. Suitable fuel*can be made for the pur-| coal, and bonded with a similar mixture. (op. 
mittee. These would normally have been pre- | pose, but additional supplies of coal will be required | flicting evidence from other laboratories jade jy 
sented for discussion at the Autumn Research |t© maintain the gas supply simultaneously. The | desirable to discover to what extent the grinding 
Meeting of the Institution of Gas Engineers, but, | ¢ffect on the normal coke market must also be taken can be simplified without impairing the properties 
owing to the war, this has not been held. The/| into consideration. The alkali-activation of coke |of the material. It was concluded that the clay 
Board has now become a legal entity and has con- | for domestic open grates has also been considered. | ground in a pan to pass a 30-mesh sieve «an be 
The alkali can now be added to the coke after, | satisfactorily substituted for clay ground in a 


sidered the election of ordinary members and 
associate members. Since the publication of the 
present research investigations is restricted by the 
need for secrecy, it has been decided not to proceed 
with the election of members of either class until 
after the war, since those elected would receive 
little immediate benefit from their subscription. 

The main subject of investigation of the Joint 
Research Committee continues to be the produc- 
tion of town gas by the partial or complete gasi- 
fication of coal in hydrogen under pressure. In 
essence, the process involves the enrichment of 
water gas by means of methane produced in the 
reaction vessel under the appropriate operating 
conditions, assisted, if necessary, by catalytic syn- 
thesis of methane from the reaction gases. The 
work had reached a stage when semi-scale experi- 


ments were projected in co-operation with the | open-grate fire have been measured. It is under- | 
| stood that this work is likely to lead to improve- | 
| ments in the design of open coke grates. 


Fuel Research Board. As the war has made it 
impossible to proceed with this plan, it has now 
been agreed that the reaction vessel and ancillary 
plant that were to have been installed at the Fuel 


Research Station for this investigation shall be | 
transferred to and erected at a more convenient | 


site, where the requisite facilities will be available. 
Meanwhile, the investigation of the catalytic 
synthesis of methane has been actively pursued 
under the guidance of the Joint Committee on 
Complete Gasification under Pressure. The com- 
mittee dealing with this work has been renamed the 
Joint Committee on Methane Synthesis, and its 
terms of reference have been amended to the con- 
sideration of the synthesis of methane, with par- 
ticular reference to catalytic methods, and any 
matters connected therewith. Progress has been 
made with this work, which has involved a thorough 
examination of methods for the removal of organic 
sulphur compounds from town gas and water gas, 
since the best synthesis catalysts are liable to 
poisoning by sulphur compounds. 

In the investigation by the National Physical 
Laboratory, for the Gas Research Board, of wind 
stresses on spirally-guided gas-holders, the inte- 
gration of the pressure-distribution measurements 
on a model fitted with guide rails has been completed. 
Agreement between the actual force measurements 
and those deduced from pressure distribution is 





reasonably good, and useful new information has | 
been obtained. Variation in guide rails is found to 
have considerable effect on the pressures on the 
holder in the immediate neighbourhood of the rails. 
It is hoped to publish a report dealing mainly with | 
the aerodynamic aspects of the problem. 

Work is to be continued on luminescence phe- 
nomena. The research has brought to light the 
dependence of the luminescent emission, in such 
circumstances, on the presence in the parent 
materials (host lattices) of a small quantity of some 
other compound, a so-called “ activator.” Various 
materials have been examined and it has been found 
that, for the maximum production of luminescence, | 
an optimum concentration of the activator is re- | 
quired. The nature of the light emitted has been 
studied spectrographically. In all cases so far | 
examined, the luminescent radiation ceases to be 
emitted when the surface of the solid is heated to 
incipient redness, but no confirmation has been 
found of earlier claims that the normal thermal | 
radiation of incandescent solids is sometimes | 
supplemented by luminescent radiation. On the | 
other hand, the behaviour of such substances when | 
heated to incandescence in a flame shows certain | 





the refractory, and raised the temperature at which 


|instead of before, carbonisation (cf. Refractory 
| Materials Report, later) and to obtain the most 
| reactive coke, a selected range of coals must be 
|carbonised under controlled conditions in con- 
| tinuous vertical retorts. 

| Included if the reports of the Gas Research 
Board is the 32nd Report of the Refractory Mate- 
| vials Joint Committee. This consists, as usual, of 
accounts of a number of researches carried out 
by the British Refractory Research Association, 





for the gas industry and, in others, may have been 
= for other reasons, but have a bearing upon 
the gas industry. As a foundation for subsequent 
|researches, the temperatures and temperature 
|gradients in the refractory fire-back behind an 


The 
temperature gradient is one factor governing the 
forces causing cracking due to heat shock, and it 
also controls heat flow through the fire-back. 
Further, the required refractoriness of the clay, 
its firing temperature, and the extent of its dis- 


integration by fusible matter in the fuel, depend | 


on the maximum temperatures observed. By 
reducing the density of the fire-back, less reactive 
cokes can be considered for use in the grate, while 
the coke normally used will give a bright fire | 


sooner. 


which, in some instances, have been made directly | 


| cylinder, so long as the pan-ground clay contains 
plenty of material of —100 mesh. The cold crush. 
| ing strength of the bricks will be lower, but resistance 
| to load at high temperature will be improved. 
| Addition of a refractory ball clay is of little or no 
| assistance in strengthening the bond. This object 
can be easily effected, at the sacrifice of lightness of 
weight, by reducing the proportion of coal in the 
| bond. 

| The practical advantages of building furnaces 
of low heat capacity from insulating firebricks 
| require no further exposition. That these materials 
| are not more commonly used is partly because of 
| their fragility and partly due to their open texture ; 
| the former hinders their adoption in furnaces where 
| moving objects may strike the walls or where heavy 
| vibration cannot be avoided, and the latter does so 
where corrosive dust can lodge and flames penetrate 
the brickwork. The graduated brick represents one 
solution of this problem; insulating firebricks 
covered with a dense refractory layer represent 
another. Both combine the thermal properties of 
insulating firebricks with a measure of the rugged- 
ness of dense refractories. The ideal coating should 
be choseri so that it adheres well to its brick base, 
and, by its texture and chemical composition, 
resists the passage of gases and does not absorb or 
react with dust-laden atmospheres. Adherence is 
probably the most important property because, 


For these reasons, it may be claimed that | in some installations, patching cannot be done with- 


adequate data regarding the temperatures and /|0ut interruption of work. The coating may be 


temperature gradients found in firebricks will | 
benefit designer, maker and user alike. Measure- | 


ments of temperature were made at a number of | an be used as soon as possible. 


positions in the front and back surfaces of the bricks 


surrounding a 16-in. open coke grate of a type 
approved by the London and Counties Coke Asso- | 
ciation. Vertical-retort coke was burned in this | 
grate in the usual way with gas ignition, but with- 
out raking the fire, over a period of some 8 hours. | 
Temperatures were taken at various places on the | 
face and back of the bricks, both on the fire-back | 
and at the side. Isotherms were constructed over 
the whole surface and on three vertical planes through 
the thickness of the fire-back at the centre, in the 
corner and on the wing, at representative times 
throughout the experimental period. The dis- 
section of the fire-back into four pieces as the 
result of experience is supported by a qualitative 
analysis of the stresses, but the suggestion is made 
that a chair-back type top brick is less likely to 
resist cracking than the alternative design some- 
times used, made up of flat bricks. 

The time taken for a fire to burn up quickly was 
reduced by using a light-weight clay insulating 
material in place of the normal fire-back. Replacing 
the rubble backing behind the normal grate back 
by light-weight clay insulating bricks, cut to shape, 
reduced the temperature gradients after the first 
refuelling, slightly increased the maximum tem- 

ratures, decreased the heat conduction through 


the temperature gradient in the fire-back was 
reversed as the fire grew low. Removing the rubble 
backing had the effect of increasing the tempera- 
ture gradients after the first refuelling, decreasing 
the maximum temperatures, increasing the heat 
conduction and preventing the temperature gradient 
from being reversed. 

One general result of the research was to confirm 
that refractories used for this purpose are sub- 








either trowelled or sprayed on; it should pre- 
ferably set hard in the cold so that the furnace 
The mixes studied 
were prepared from pre-calcined china clay, cyanite 


| or fireclay as grog, bonded with ball clay, china 


clay or fireclay. Additions of sodium silicate were 
made, ranging from 0 per cent. to 5 per cent. Na,0). 
The best proportion of grog was about 80 per cent. 
The presence of sodium silicate reduced the spalling 
resistance, but more than 0-5 per cent. of Na,0, 
added as sodium silicate, was needed to obtain 
sufficient cold strength. From the point of view 
of spalling, ball clay was superior to china clay as 
a bond for calcined china clay, and was as good as 
fireclay as a bond for calcined fireclay. The grading 
of the grog to give minimum porosity and perme- 
ability improved the resistance to attack by mill- 
scale at 1,350 deg. C. Calcined cyanite was a 
more reliable constituent than calcined china clay, 
which tended to crack in the slag test. 


(To be continued.) 








BUILDINGS OF ARCHITECTURAL OR  HUISTORICAL 
INTEREST IN LONDON.—It is stated in a report of the 
Civil-Defence and General Purposes Committee of the 
London County Council, presented at a meeting of the 
Council, held on March 10, that, for many years, the 
Council has been forming a collection of photographs and 
prints of buildings of architectural or historical interest 
in London. The Council has added to this collection 
since the war began, and it is being enlarged to include 
photographs of buildings which have been damaged by 
enemy action, and of interesting vistas opened up by 
the demolition of buildings. The Council is also having 
drawings made of special features of these buildings 
and is making records of earlier foundations brought to 
view by demolitions. Apart from photographs, a careful 
record of war damage to buildings is kept and particulars 
of such damage are supplied to the Society for the 
Protection of Ancient Buildings and to the National 
Buildings Record. 
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MESSRS. KENDALL AND GENT (1920), LIMITED, MANCHESTER. 





MILLING MACHINE. 
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| setting the cut is effected by the handwheel seen at the 
| front of the head, the gear being provided with a 
patented device to eliminate backlash and end-play. 
| The handwheel carries a micrometer dial, but in order 
| to render unnecessary the constant checking of the work 
| on the table, and to enable the operator to set the cut 
to within 0-001 in., a dial indicator, with an adjustabk 
depth stop and operated directly from the spindle 
| sleeve, is provided. This indicator can also be used 
| as a dead stop, while a series of stops can be fitted to 
| adapt the machine for a sequence of operations on one 
| piece of work if required. The spindle nose is flanged 
| to take large face-milling cutters directly and is bored 
to standard No. 6 Morse taper with B.S.I. mounting. 
| The table saddle is carried on four ways on the 
| base, two being close together directly below the 
| spindle and the other two being spread as far apart 
as possible to give stability. The ways are protected 
| at the rear by closely-fitting sliding covers. The table 
is of deep section with Tee-slots cut from the solid. 
As will be evident from the illustration cutting fluid 
troughs are fitted at both ends. The cuttings and fluid 
fall through openings in the base between the central and 
outer saddle ways and are discharged through the 
openings seen in the side of the base at the right of the 
illustration, the fluid finding its way to the sump after 
straining. It is recirculated by an electrically-driven 
impeller pump situated at the rear of the base and 
controlled by push-buttons on the same panel as those 
for the spindle-drive motor ; the panel can be seen on 
the front of the base. The longitudinal traverse of the 
table is effected by means of a worm and semi-circular 
rack. The transverse traverse of the table saddle is 
by screw and nut, which are completely protected from 
falling chips. In both traversing mechanisms the thrust 
is taken by heavy ball washers. There are eight rates 
of table feed, viz., 1 in. 1-5 ft., 2 ft., 3 ft., 4-25 ft., 
|6 ft., 8-75 ft. and 12-25 ft. per minute. These are 
|obtained from a 2-h.p. flange-type reversing motor 
| mounted on a change gearbox at the left-hand side of 
the base, a direct-reading feed-change indicator being 
| mounted at the front of the gearbox. + The direction 
of the table traverse is controlled electrically by the 
| four-way switch seen projecting above the spindle- 
drive push-button panel ; conflicting motions, therefore, 
| cannot be engaged simultaneously. The feed can be 
tripped at any pre-determined point by adjustable 
| stops. Quick power traverse in all directions of the table 
| movement is provided. Handwheels, which are dupli- 
cated at both front and rear and are fitted with micro- 
meter dials, provide hand adjustment of the table. 
|The feed motor is automatically stopped when the 
— driving motor is stopped, so that the risk of 
| running work into a stationary cutter is avoided. The 
| feed motor can, however, be operated when the spindle 
lis stationary, as when the work is being set up. 
| With regard to general construction, it may be noted 
| that all the sliding ways are treated so that the metal 
| of which they are formed is dense and very hard. The 








VERTICAL MILLING MACHINE. 


Tue powerful machine tool illustrated on this 
page is the latest design of the CV M 40 vertical milling 
machine manufactured by Messrs. Kendall and Gent 
(1920), Limited, Victoria Works, Gorton, Manchester. 
Its capacity is indicated by the following particulars : 
distance from centre of spindle to face of column 
2 ft. 34 in., maximum height between spindle nose 
and table 2 ft. 6 in., vertical adjustment of spindle 
sleeve 6 in., working surface of table 8 ft. by 2 ft., 
longitudinal traverse of table 6 ft. 2 in., and transverse 
traverse 2 ft.4 in. There are nine spindle speeds with 
a range of from 9-5 r.p.m. to 238 r.p.m., and an interest- 
ing method of selection employed enables the speeds to 
be changed by means of a single lever. The speeds are 
not arranged in geometrical progression, but in a pro- 
gression based on cutter diameters, viz., 1-5 in., 2 in., 
3in., 3-5 in., 4in., 4-5in., 6in., 8in. and 12in. These 
diameters are tabulated on the panel seen above the 
long control lever on the milling head, each figure being 
flanked on both sides by differently-coloured symbols 
of different contours. Quadrants on the lever carry on 
the periphery similar symbols, a pair of which can be 
seen in windows, one each side, at the bottom of the 
panel. To secure the correct cutting speed, therefore, 
itis only necessary to move the lever so that the pair of 


symbols visible match in form and colour with those | 


at the sides of the figure corresponding to the diameter 
of cutter in use. 

This arrangement eliminates the necessity for the 
operator to make calculations for the conversion of 
spindle revolutions to cutting speeds, but the change 
thus made naturally applies to one material only. To 


longitudinal traverse worm and rack are cast by a 
| process resulting in close-grained metal, with consequent 
desired. It may happen, however, that a change of wear-resisting properties. All géars are of heat-treated 
cutting speed is desired for the same material; for nickel-chrome steel sliding on splined shafts, and for 
example, in order to give a light finishing cut. In the most part run in oil baths. The electrical equip- 
these circumstances, the operator has only to move | ment is housed im the column, access being obtained 
the control lever to the position indicated for the next | through a door which interrupts the current supply on 
smaller diameter of cutter when, it will be obvious that | being opened. A low-voltage table-lighting fixture is 
an increase of cutting speed, by an amount readily | included in the equipment of the machine. 
determined, is secured. The pick-off gears are housed | The above description refers to the standard machine, 
in a gearbox on the opposite side of the head to the | but where a wider range of spindle speeds is required a 
lever, and can be rapidly changed since they are secured different head can be supplied which provides 18 speeds 
by means of plunger-located retaining collars. The | ranging from 15 r.p.m. to 840 r.p.m. Pick-off change 
spindle is driven by the flange-type motor, of 15 h.p., | gears are not used, the speed changes being effected 
seen on top of the column. The driving shaft is, of | by two levers, one on each side of the milling head. 
course, splined to provide for vertical traverse of the | One lever gives a high range or a low range of speeds 
milling head and transmits the drive through worm | and the other selects the particular speed desired in 
and spur gearing, the final drive being through a second | either range. The standard machine has a rectangular 
worm gear. table of the dimensions given above, but where circular 
The milling head is traversed, through screw gear, | work is also occasionally done, an auxiliary circular 
by a 2 h.p. flanged reversing motor mounted hori-| table is available. This table, which may be either 
zontally at the top of the column. The traverse is | 24 in., 30 in. or 36 in., in diameter, is bolted to the 
2 ft. 6 in. and is controlled by push-buttons near the | table and is rotated by a unit, also bolted to the table, 
spindle speed-control lever. A separate push-button | consisting of a small motor with an eight-speed gear- 
| provides an inching movement for facilitating gear| box and driving shaft. Where straight and circular 
changes. Over-running in the upward direction is | work is done in about equal proportions, a combined 
prevented by an electrical limit switch, the downward | circular and rectangular table is made. This consists of 
movement being limited by means of an adjustable |a rectangular table with a circular table, 30 in. in 
| dead stop coupled to a slipping clutch on the traversing | diameter, in the centre, the surfaces of both being flush 
motor drive. The slipping of the clutch is audible, so | with one another. The circular table is rotated from 
that additional security is provided. The dead step | the main feed box, the travelling speeds of a point on a 
|can be seen between the column ways below the head. | circle 15 in. in diameter being the same as the linear 
| An efficient lock secures the head in position while | feeds on the rectangular table. The longitudinal 
| milling is in progress. The head is fitted on the ways | traverse of the combined table is 4 ft. 3 in., and the 
| with full-length adjustable strips for wear compensa- | transverse traverse is 17 in. When circular work is 
| tion. Movement of the spindle relative to the head is | almost exclusively handled, a circular table, 30 in. in 


enable a variety of materials to be efficiently dealt with, | effected by rack and pinion gear on the sleeve in which | diameter, is provided. This is driven from the eight- 
the spindle gearbox is provided with pick-off change | the spindle is mounted. The spindle, of heat-treated | feed gearbox and has a longitudinal traverse of 3 ft. 
gears giving five changes of cutting speed, viz., 30 in., | high-tensile steel, runs in anti-friction bearings for the | and a transverse traverse of 17 in. All machines which 


40 in., 50 in., 60 in. and 80 in. per minute. This is the 
normal range, but it may be modified to some extent if | 


radial load, its weight and the reaction of the cut being are fitted with this type of table require 18 ft. by 12 ft. 
taken by double thrust washers. Adjustment for | of floor space. 











STEAM-DESUPERHEATING 


MESSRS, 





Fie. 1. 


STEAM-DESUPERHEATING 
APPARATUS. 


PRESENT-DAY practice in the extension of boiler 
plants to give increased output frequently takes the 
form of installing additional boilers working at higher 
pressures and higher temperatures than those existing 
in the original plant. For use in such installations, 
and in other applications, a reliable system of pressure- 
reducing valves, with desuperheating equipment to 
reduce the temperature, are provided. The apparatus 
for this purpose illustrated in Figs. 1 to 3, on this and 
the opposite pages, is designed and manufactured by 
Messrs. Hopkinsons, Limited, Huddersfield. In this 
system water is sprayed into the steam supply in the 
direction of flow, and the spray not only produces the 
desired cooling effect but is itself converted into steam, 
the volume of the supply being thereby increased. It 
will be seen that the system is inherently compact and 
the great sensitivity of the control of the final tempera- 
ture of the steam renders it particularly suitable for 
supplies of process steam, and other purposes. 

The principle and construction of a typical desuper- 
heater will be clear from Figs. 1 and 2, the former 
figure showing the spraying equipment undergoing 
t test, and the longitudinal section, Fig. 2, showing 
the position in which it is normally fitted. In this 
figure the high-pressure steam main is indicated at a, 
a Hopkinsons’ balanced-seat type reducing valve being 
shown at b, the desuperheater at c, and the low-pressure 
steam main at d. The nozzles through which the 
cooling water is introduced into the steam flow are 
arranged radially on the desuperheater casing and it 
will be clear from both illustrations that the water 
spray is discharged in a direction parallel to the axis 
of the steam mains. The nozzles are of the firm’s well- 
known “ Platnam ”’ metal, since the bodies are subject 
to high temperatures and the orifices to conditions 
which might otherwise cause erosion. An objection 
sometimes advanced to spray desuperheating is that 
more than one jet is required for effective operation, 
and in consequence there is a liability for the several 
jets to impinge upon one another and so cause drop- 
lets of water to be carried along with the steam. In 
this design, however, although the nozzles are situated 
comparatively closely together, there is no interference 
of one jet with another, and such a fine degree of 
atomisation is produced that the carry-over is negligible. 
The number of nozzles on any particular desuperheater 
depends on the quantity of steam to be treated, as well 
as the degree of superheat to be removed ; in all cases, 
however, an ample reserve against abnormal conditions 
is provided. 

The control gear for the water supply is electrically- 
operated and is arranged in a cabinet of which a typical 





ENGINEERING. 


HOPKINSONS, LIMITED, 


Fig. 2. 






MARCH 20, 1942. 


APPARATUS. 


HUDDERSFIELD. 


| 











pea 
5 || 


v 
’ 


| 








— 





Spraytnc EqureMentT oF DEesUPERHEATER UNDER TEST. 


example is shown in Fig. 3. The actual flow of the 
water is regulated by the nultiple control valve seen in 
the top left-hand corner of the cabinet. 
valve has an individual 


water increases, the arre agement giving a linear dis- 

charge curve from minimum to full load. The water 
supply is usually fitted externally to the cabinet, with a 
reducing valve to ensure constant pressure, and a relief 
valve. The pipe is led into the cabinet to join the flange 
seen in the top right-hand corner of Fig. 3. The vertical 
pipe above this flange is one leg of a loop, the other leg 
of which is seen a little farther to the left joining the 

top of a T-fitting. The branch at the side of the fitting 

leads to the multiple control valve and the body of the 

fitting contains a strainer with a sediment pocket. The 

smaller pipe on the inlet flange, identified by a valve 

on it, is the connection to the right-hand dial gauge 

which indicates the water pressure. The multiple 

valve is driven by chain and sprocket wheels fromr the 

electric regulator situated in the bottom of the cabinet. 

There are four jets in this particular multiple control 

valve, as can be seen in Fig. 3, although the operating | 
key for setting the discharge opening, which in place on 

one of the valves, somewhat masks this. Blow-down 

valves are fitted to clear the pipe from deposits and 

cold water before starting up. 

The electric regulator is cperated by a small high- 
torque motor of special design, with worm reduction 
gear running in an oil bath. The large handwheel seen 
near the top of the regulator gives complete control of 
water at any time, from “ off’ to all valves “ open ”’ ; 
a lever clutch enables a change-over to be made from 
automatic control to hand control at will. The small 
handwheel near the base of the regulator is for remote 
temperature adjustment. The regulator is itself con- 
trolled by a high-temperature thermostat placed in 
the outgoing steam main. The thermostat has a 
degree of sensitivity such that a change of temperature | 
of 1-5 deg. F. in the neighbourhood of 800 deg. F., 
is sufficient for control purposes, but the actual tem- 
perature of the steam may vary over a slightly wider 
range since the degree of control depends, to a large 
extent, upon the adjustment of the follow-up device 
which is provided to neutralise “‘ hunting.” Limit | 
switches, operated by a master screw, are arranged 
inside the regulator to break the supply circuit of the 
motor at the ends of the travel of the water control 
valve. The dial gauge on theleft of the top panel of the 
cabinet is for the low-pressure steam. Immediately to 
the right of it is a green warning light for low steam | 
temperature. In the centre is a quadrant type gauge 
for indicating the steam temperature after desuper- | 
heating and on the right of this is a red warning light 
for high steam temperature. 





The control | 
mtrol for each jet, the indi- | 
vidual valves opening in sequence as the demand for | 


| 














Some comments may be made on the reducing valve 
usually fitted to the desuperheating apparatus, the 
valve being indicated at 6 in Fig. 2. The operating 


| spindle, which runs in roller bearings at the top, is car 


ried down to the floor level, control being effected at this 
level by an electric regulator in which power is provided 
by a special reversible motor; this drives a train of 
gears to the reducing-valve spindle. A pressure ek 

ment, operated from the low-pressure side of the system, 


| actuates a reversing contactor so that the motor either 


opens or closes the reducing valve in conformity with 
steam requirements. It may be added that for process 
work in which the reduced temperature approaches the 
saturation point, Messrs. Hopkinsons have standardised 
a receiver-type desuperheater in which the walls ar 
kept at a high temperature by a jacket of superheated 
steam. The water supply may be controlled by « 
thermostatic valve in the case of small plants operating 
at low temperatures, and in larger plants by the multipk 
control valve and electric regulator described above 








ROYAL AERONAUTICAL SOCIETY The Baden-Powell 
Memorial Prize has been awarded to Mr. H. Wilson 
who was considered by the examiners to be the best 
student in the December, 1941, associate-fellowship 
examinations of the Royal Aeronautical Society. 


THOMAS GRAY MEMORIAL Prizt In 1941, the Coun 
of the Royal Society of Arts, under the terms of the 
Thomas Gray Memorial Trust, offered a prize of 501. for 
an invention which was considered to be an advancement 
in the science or practice of navigation. Twenty entries 
were received during the year and the judges were of 
opinion that the seaman’s protective suit, designed by 
Mr. T. E. Metcalfe, 0.B.E., and provided by the Ministry 
of War Transport in boats and rafts, has proved a very 
valuable contribution to life-saving equipment. On their 
recommendation, the Council has now awarded the sum 
of 501. to Mr. Metcalfe. 


FIRE RESEARCH DIVISION, MINISTRY OF HoMI 
Securitry.—The Minister of Home Security has directed 
that a staff of technical intelligence officers be formed to 
investigate fire-protection problems throughout the 
country. This staff will be under the direction of the 
Research and Experiments Department and is to be 
known as the Fire Research Division of the Ministry of 
Home Security. It will work in conjunction with an 
Advisory Committee composed of technical and scientific 
men and presided over by Lord Falmouth. The other 
representatives will comprise a member of the Institution 
of Mechanical Engineers, a member of the Executive 
Committee of the National Physical Laboratory, and a 
Governor of the Imperial College of Science and Tech- 
nology. 
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PRONENESS TO DAMAGE OF 
PLANT THROUGH ENEMY ACTION.* 


By Hat Gutreripce, M.I.Mech.E. 
(Concluded from page 205.) 


From the viewpoint of this survey, boilers can be 
as follows: first, Cornish, Lancashire, and 
boilers of that category; and 
vertical and water-tube boilers. Boilers of the first 
type are heavy objects when filled with water; they 
ire set low and are well bedded, with sides mostly | 
shrouded with brickwork. They offer a high ratio of 
weight to exposed area, and suffer little damage in | 
themselves, although the steam connections above | 
ire likely to receive injury from flying debris. The | 
damage proneness number for the first type of boiler | 
is likely to be between 10 and 30 if the boiler settings 
have not been disturbed. The second class of boiler | 
s more susceptible to damage than the first, for such | 


lassified 
fire-tube 


: ; ; 
boilers are built as comparatively high structures, | 


securely held to their foundations, with a high centre 
i gravity. The damage proneness number of this 
class may be between 40 and 70. 

For the rapid approximate estimate of the loss in 
ilue of the damaged plant, the following order of 
observations is suggested : (1) A general inspection of 
ill buildings on the site and of the adjacent buildings, 
to obtain a comprehensive impression of the extent of | 
the damage likely to have taken place. (2) Inquiries 
as to the type of bomb which caused the damage, 
whether the factory had received a direct hit, and, if 
fire followed, wheré and for what period did the fire | 
continue. (3) If a fire oceurred, whether it burned 
itself out or was quenched by water. 
inspection of the type of building construction, 


its | 





Spray-C 


secondly, | 


ONTROL CABINET. 


condition, and whether any collapse had taken place. 








the items in Table I will be made up of a number of 
units, of various types and values, each of which would 
have been given a damage proneness number, so that 
the actual items shown represent totals for groups of 
individual items. The total loss for the whole of the 
factory plant works out, therefore, at a little over 
56-7 per cent. of its actual value. 

Whatever the degree of damage to the plant, the 
|same procedure is necessary for its reinstatement. 
|The approximate estimate of the loss in value will 
| have provided information upon which to base the 
decision as to the future programme in re-establishing 
| the plant. In the case of a totally collapsed building, 
| if it is decided to rebuild upon the same site, the first 
| part of the work involved consists of clearance from 
| the site of all debris and plant and the dispatch of 
| the damaged plant for repair. Much further damage 
|may be done to the plant in taking it down, disen- 
| tangling it from the debris, and loading it on to vehicles, 
| if this work is not carried out by competent men. The 
damaged plant is preferably returned to the makers 
rather than to other firms. 

The second part of the programme is the repair of 
the equipment, the planningy@f its subsequent layout, 
the construction of the building to suit the new lay- 
| out, and the reinstatement of the plant leading to the 
| re-establishment of the factory. Where only a portion 
of the structure and the plant has been damaged, it is 

| usually possible to adjust the remainder of the plant 
| so that partial production can be realised. Continuity 
of output is thus maintained and the staff productively 
employed. As long as some of the special-purpose plant 
has survived, the replacement of general-purpose 
equipment such as boilers, pumps, motors, etc., does 
not present so great a difficulty, since such items are 
| obtainable from a number of manufacturers. 

Enemy-damaged plant sent for repair should be 
overhauled for normal wear and tear at the same time, 
the total cost of repairs being allocated to two accounts. 
No. 1 account would show the cost of repair of damage 

| due to enemy action, including the cost of removal, 
| carriage outwards, dismantling at the repair shops, 
| reassembly, testing, and storage until the new building 
| is ready, return carpiage, re-erection, and testing as a 
unit. No. 2 account would show the cost of overhaul 
for normal wear and tear. In the case of a complete 
reconstruction, the opportunity should be taken to 
lay out the plant in the light of modern practice, so 
that, with a building to suit the layout, the factory wiil 
represent the best economical arrangement, both as 
regards cost of outlay and in operation. 

In principle, a factory is a place in which certain 
changes are made in raw materials so as to increase 
their value. In the new layout of the factory plant, 
the following steps are taken: (1) A “ flow-line ” 
diagram is prepared, in which every process through 
which the raw materials pass from their reception to 

| their dispatch, is shown diagrammatically in sequence, 
together with the type of service required by each 
| process. This diagram illustrates the qualitative 
aspect. (2) A “ quantity-line” diagram (a develop- 
ment of the flow-line diagram) is prepared, to show the 
|number of machines or units of equipment required 





(5) A detailed examination, as far as possible, of the | and the quantity of each service supply needed for 


whole of the plant, its layout, nature, and the con- 
dition of all the items damaged. (6) Ascertainment 


leach process. (3) The disposition of machines or 
| equipment is planned to the best productive advantage. 


of the value of all the damaged items, the value to be | (4) The building is constructed to suit the layout, to 


that immediately before the incident. (7) Preparation 


of a schedule showing all items, or groups of items, of | 


damaged plant; the damage proneness number of 
each in the light of the conditions to which the item 
was exposed ; and the corresponding loss in value. 

An example of a schedule of a possible case is here 





TABLE I.— Approximate Estimate of Damage. 

Value of Damage Value of 
Item item, Proneness Loss, 

.. Number. | £ 
| Processing plant | 20,000 | 30 10,000 
Packaging equipment | 4,000 | 75 | 3,000 
Conveyors . ‘ 1,000 100 1,000 
Refrigeration plant 6,000 50 3,000 
Electrical equipment 3,000 80 2,400 
Service piping 3,000 100 3,000 
| Boilers 4,000 30 1,200 
Miscellaneous 3,000 50 1,500 
Motor vehicles 2,000 | 50 1,000 
46,000 } 26,100 

« 


given. A factory of three floors 


support each item in its proper position relative to the 
other items of plant, and to protect the plant from the 
| weather, enemy attack, and other causes of damage. 


|(5) The plant is erected, the supply services installed, 


and the whole plant set to work. 








ANNUALS AND REFERENCE BOOKS. 


Kempe’s Engineer's Year Book, 1942.—** Perhaps 
there is no professional man,” wrote the late H. R. 
Kempe, in the preface to the first edition of his 
Engineer’s Year-Book, “‘ who needs a year-book more 
than the Engineer of the present day, seeing that his 
duties are so multifarious and the requirements of 





| 
| 


| 


his position so constantly varying.” In the 48 years 
that have since passed, the duties have become even 
more varied, and an even wider knowledge is demanded 
of him in every branch of the profession and industry 
of engineering ; but the Year-Book which he inaugu- 
rated—now edited by Mr. Loughnan Pendred, C.B.E., 


—__________—— | and published by Messrs. Morgan Brothers (Publishers), 
vering 4 acre in| Limited, 28, Essex-street, Strand, London, W.C.2, at 


one building of load-bearing brick construction with | the price of 35s. net—continues to keep pace with the 
internal joists and columns not soundly jointed together, | needs of the practical engineer, with the assistance of 
receives a direct hit from a high-explosive bomb of | a large number of recognised specialists in particular 


large calibre. 
collapse of the factory, with fire breaking out in one 


process of manufacture. 
spread. 


The result, it is supposed, is the total subjects. 
: a : “ “ag he 
(4) A detailed | part of the building among inflammable materials in Transmission, by Mr. P. 
The fire, however, did not | Sir Richard Redmayne ; 
In such a case, the schedule given in Table I | Mr. A. P. Chalkley ; Electrical Engineering, by Mr. H. 


In the current issue, the new material 
neludes the sections on Hydraulics and Hydraulic 
L. Boucher; Mining, by 
Marine Oil Engines, by 


* Paper read before the Institution of Mechanical | might reflect the state of affairs in an approximate | Rissik ; and Steam Engineering, by Mr. R. H. Parsons. 


Engineers on February 27, 1942. Abridged. 





estimation of the loss in value of the plant. 


Each of | In addition, all of the 47 main sections have been 
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revised and extended where necessary, as in the case 
of the sections on Building and Reinforced Concrete, 
in which have been incorporated long extracts from the 
London Building Regulations. 


INSTITUTION OF MECHANICAL ENGINEERS. 
Member.—Jan Dabrowski, Kenilworth; Peter 
Directory of Shipowners, Shipbuilders and Marine Howden, Doncaster; Alexander Mathieson, Glasgow ; 
Engineers.—With the 1942 edition, this well-known Engr. Commr. Charles George Guy Sindery, R.N., 
shipping reference book reaches its 40th year of publi- | Devonport. 
cation, and, in spite of the war-time difficulties to Associate Member to Member.—Roy Barker, Dagen- | 
which the preface alludes, its utility remains unimpaired| ham; Thomas Alfred Beazley, London; Charles | 
in its capacity as a directory; although it has been| Victor Brown, Stoke-on-Trent; Harold Dearling, | 
impracticable, for reasons of national security, to| Birmingham; T./Lieut.-Colonel Arthur George Gadd, | 
bring completely up to date the particulars of the| R.E., Chislehurst ; Leslie Frank Hobbs, B.Sc. (Bristol), | 
fleets of British shipping companies. For the same} Rickmansworth; Ivan Moray Lyon, B.Sc. (Edin.), 
reasons, some of the details relating to the ship-| Renfrew; Thomas Smith Fraser Melvin, Edinburgh ; | 
classification societies have had to be abridged. The} John Frederick Peck, B.Sc. (Eng.) (Lond.), Lough- | 
particulars of the services normally maintained by the| borough; Charles Frederick Styles, Birmingham ; | 
shipping services of the belligerent nations have been| Major Herbert John Wellingham, M.C., R.A.O.C., | 
retained for reference purposes. A new feature is the} London; Harry Willshaw, Birmingham. 
inclusion of the emergency shipping and trade offices Associate Me mber.—Major Robert George Alex- | 
established in this country by the Governments of ander, D.C.M., R.A.O.C., Edinburgh ; Robert Edward | 
Norway, Holland, Poland, Greece, Belgium and Free Allfrey, Croydon, Surrey; Major Frank Angell, | 
France. The various indexes — owners, builders,|p 46.0. Norwich: John Bain, London, N.W.10; 
repairers, consultants, technical institutions and} po port Ballantyne, B.Sc. (Glas.), Leeds ; Cyril William 
shipping associations, directors and officials, tele-| piackhird. Runcorn: Kenric. Stuart Bessier, BSe. 
graphic addresses, etc. ve been revised to as recent (Eng.) (Lond.), Manchester ; Albert Whiteley Bristow, | 
a date as possible, and constitute some of the most Bexhill-on-Sea ; William Gray Brown, Belfast : Gordon 
valuable sections of the book. The Directory, which Horace Buckle, Northwood, Middx.: James Love 
has been compiled under the direction of ype eee Campbell, Glasgow; Thomas Travers Clarke, Had- 
= rs ga vrsemg, Ler oe Record, Li e leigh, Suffolk; Frank Arthur Cooke, Cork, Eire; John 
by the Directory Publishing Pee & amited, >|! James Corbett, Whakatane, N.Z. ; John Dossor, York. ; | 
Tothill-street, Westminster, S.W.1. [Price20s. net.) | prancis John Everest, M.Sc. (Eng.) (Lond.), Hudders- 
ippleby-Frodingham Steel Sheet Piling.—We have | field; Leonard Gaskell Fairhurst, Gloucester ; Albert | 
received from Messrs. The United Steel Companies,| Goward, Accrington; William Richard Hawkes, 
Limited, 17, Westbourne-road, Sheffield, 10, a copy of | Wembley: Richard Hiscock, Newcastle-upon-Tyne ; 
a technical handbook with the above title, intended for | Captain’ Harry James Howland, R.A.O.C.; Hugh 
the use of engineers engaged on constructional work | Edward Hughes, Welling; Charles Thomas William 
involving the use of steel sheet piling. The book is| Hursey, London, S.E.3; Harry Cockayne Rothwell, | 
strongly bound and of a convenient size for the pocket. | Transvaal, S. Africa; Eric Charles Shipman, Knock. | 
It contains an extensive collection of technical} holt, Kent; Tom Brian Smith, Petts Wood, Kent: 
information bearing on the use of sheet piling for| Fred Vincent Sparks, Leeds; Arthur Samuel Walker, 
various civil-engineering purposes, as well as a com-| London, 8.E.13; Stephen Room Watson, Northolt, | 
prehensive section of mathematical tables and general | Middx.; Laurence Alexander Wilson, B.Sc. (Eng.)| 
information of the kind most likely to be required by | (Lond.), Newcastle-upon-Tyne | 
sa = such work. Che design sseuon, Associate to Associate Membe r Cyril Fells Stacey, 
dealing with the construction of retaining walls, coffer- | noaiion . ’ | 
| 
| 





dams, etc., is particularly serviceable as a summary of | 2 ’ 
basic principles and current practice. Although the _ Graduate to Associate Member.—Frank Bellamy, | 
data relating to Appleby-Frodingham steel sheet piling Sandiacre; John Charles Leslie Booth, Sheffield ; 
naturally receive prominence, the book is not merely a Richard Norman Bower, _London; Captain Robert | 
catalogue, but is a useful reference work for all con- | Blair Cambron, B.Sc. (B’ham.), R.A.O.C., London ; | 
cerned in this somewhat specialised field. | Leslie Joseph Clark, B.Se. (Eng.) (Lond.), London ; | 
| Richard Arthur Rhys Cole, Birmingham; Herbert | 
|Hugh Courtenay, London; Jehangir Dadabhoy| 

Daroga, M.Sc. (Eng.) (Lond.), Bombay ; William John | 
| Davies, B.Sc. (Eng.) (Lond.), Derby; William Dean, 
| Runcorn; John Gow Dickson, Glasgow; Walter | 


BRITISH STANDARD 
SPECIFICATIONS. | Charles Duffill, Eketahuna, N.Z.: John William | 


Tue following specifications of engineering interest | Fisher, Chester; James Travis Gandy, S. Farn- 
have been issued by the British Standards Institution. | borough : Captain Reginald John Illing, R.A.O.C., | 
Copies are obtainable from the Publication Depart-| Birmingham ; Major Dennis Kerry, R.A.O.C., London | 
ment of the Institution, 28, Victoria-street, London, | Alfred Henri Masser, B.Sc. (Eng.) (Lond.), Dublin ; | 
8.W.1. Denis Barham Melton, Lincoln; John Hedden Owen, | 

Dial Gauges for Linear Measurements.—The Institu-| Rugby; Lieut. William Guthrie Semple Penman, | 
tion has recently issued a specification dealing with | B.Sc. (Glas.), Burma R.N.V.R., Rangoon; George | 
the shape of the teeth of gear wheels for clockwork | William Robson, Worcester; Victor Douglas Rodwell, 
mechanisms (No. 978-1941). In order to take ad-| Hertford; Gerald Wardlaw Scott, B.Sc. (Eng.) (Lond.), 
vantage of this standard, an amendment slip (No. 1,| Singapore; Frederick Carl Albert Shirling, B.Sc. 
reference C.F. (M.E.) 9296) has been issued for insertion | (Eng.) (Lond.), London; Charles William Rossiter | 
in specification No. 907-1940, which relates to dial| Smith, S. Farnborough; Lieut. Jack Lillico Smith, | 
gauges for linear measurements. It is stated on the | B.Sc. (Eng.) (Lond.), R.A.O.C., Midlothian; T./Lieut. | 
slip that the teeth of gears used in dial gauges shall | (E.) Harry Crosthwaite, B.A. (Cantab.), R.N., London ; | 
conform to the requirements laid down in specification | Arthur Watson, Crewe ; James Whitaker, B.Sc. (Eng.) 
No. 978. [Gratis, on receipt of stamped addressed | (Lond.), Keighley, Jack Harding Whiteman, London. 
envelope. ] 

















Special and Alloy Steels.—On the instructions of the | 
[ron and Steel Control, a memorandum (reference No. ” } 
970a) of great importance to all users and producers BOOKS RECEIVED. 
of wrought and alloy steels has been issued by the | Design of Modern Steel Structures. By Dr. L. E. GRINTER. | 
Institution. Last August, specification No. 970-1941 New York: The Macmillan Company. London: 
was published. It contained particulars of 58 steels, Macmillan and Company, Limited. [Price 24s. net.) 
in what is called the EN. series and the specification | United States National Bureau of Standards. Handbook | 
stated that it was considered that this range would} H26. (Supersedes Handbook Hil). Weights and| 
be adequate to cover all the essential needs of the Measures Administration. By R. W. SmirH. Wash- | 
general engineering industry. The work of co-ordinat- ington: Superintendent of Documents. [Price 75 | 
ing the steel production of this country has now been cents. ] 
taken a stage farther and given practical effect by a| Bristol Engineering Directory and West of England Buyers’ | 
Direction issued by the Iron and Steel Control to all Guide. 1942 edition. 104, Filton-avenue, Bristol, 7 : | 
steel producers. The Direction states that, in future, Bristol Engineering Manufacturers’ Association. [Price | 
all wrought and special alloy steels supplied shall be} 9d.) 
made to a selected list of 44 of the 58 steels given in| United States National Bureau of Standards. Building 
specification No. 970. This decision, which represents Materials and Structures. Report BMS76. Structural, | 
a very important step in rationalisation in the steel| Heat-Transfer, and Water-Permeability Properties of | 
industry, has been taken in full consultation with all Five Earth-Wall Constructions. By H. L. Wuirte- 
the Services. The present memorandum (No. 970a)| More, A. H. STANG, ELBERT HUBBELL and R. S. Dt. | 
explains the Direction and indicates the steels actually | Washington: Superintendent of Documents. [Price | 
available. Any user, producer or contractor who has| 20 cents.} | 
not received a copy of the memorandum, is advised | Astrographics, or First Steps in Navigation by the Stars. 
to communicate with the British Standards Institution, A Primer for the Airman Cadet. By PRoressor FRANK | 
from whom copies are obtainable. [Price 6d. net,or| DeBennHaM. Cambridge: W. Heffer and’ Sons, | 
fd. including postage. ] | Limited. [Price 7s. 6d. net.) | 
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PERSONAL. 


THE Minister of Works and Buildings has appointed 
Sirk Harotp Howirr, M.C., partner of Messrs. Peat 
Marwick, Mitchell and Company, to be chairman of the 
Building Materials Board, and Mr. J. NORMAN Daynes, 


K.C., chairman of the Coal Tribunal, to be Director of 
Cement, in succession to LORD WOLMER. 
Mr. E. W. Harmer, lighting engineer, Australia; 


General Electric Proprietary, Limited, Sydney, has been 
elected President of the Illuminating Engineering Society 
of Australia. 


The address of the TRADE DELEGATION OF THE U.S.5.R 
in the United Kingdom is now “ The Eagles,”” Highgate 
West -hill, London, N.6. 

Following the retirement of Mr. A. Crect Livesry 
M.I.E.E., from his position as joint managing director of 
Messrs. Brookhirst Switchgear, Limited, Northgat: 
Works, Chester, upon his appointment as a director of 
The British Oxygen Company, Limited, certain change. 
have been made in the board of the former compan 
Mr. Jonn A. Hirst remains chairman; Mr. E. Nor: 
HUMPHREYS retires from the position of joint managing 


| director and becomes deputy chairman; Mr. J. © 


KNOWLES, M.A., A.M.1.E.E., MR. ALLEN HIgstT and M: 
H. M. Goopy have been appointed joint managing 
directors, with Mr. H. GawTHorne as director and 
and Sim WaALTeR Str. D. JENKINS has been 
elected to a seat on the board 


Mr. W. J. FEARNEHOUGH, A.M.I.Mech.E., has been 


secretary ; 


|appointed director and general manager of the Londo 


Gauge Tool and Engineering Company, Limited 


Mr. L. E. Matuer, M.1I.Mech.E., chairman of Messr- 
Mather and Platt, Limited, has been elected a director 


| of the Lancashire Steel Corporation, Limited. 


Mr. R. A. BuTLER, President of the Board of Educa 
tion, has been appointed chairman of the Scientific 
Advisory and Engineering Advisory Committees in 
succession to Lornp HANKEY. 


Mr. JESsEL Rosen, B.Sc.(Eng.), A.C.G.1., A.M.Inst.C.h 
M.I.E.E.. has been awarded a Fellowship of the Cit 
and Guilds of London Institute (F.C.G.L.). 


Mr. J. E. STARKIE, A.M.LE.E., Borough Electrica 
Engineer, Burnley Corporation Electricity Supply 
retiring shortly. Mr. T. B. Nutrer, A.M.1.E.E., deput 


| electrical engineer, has been appointed to succeed him 


Lievut.-CoL. THE Rient How. J. T. C. Moore-Bra 
BAzON, P.C., M.C., M.P., who recently relinquished the 
office of Minister of Aircraft Production, has been re- 
elected a director of the Associated Equipment Company 
Limited. 


Messrks. EDMUNDSONS ELECTRICITY CORPORATION 
Limrrep, inform us that the registered offices of their 
subsidiary companies, the Cornwall Electric Power Com- 
pany; the South Wales Electric Power Company, and 
the Shropshire, Worcestershire and Staffordshire Electri« 
Power Company are no longer at 7, Oxford-road, New 
bury, Berks., as stated on page 188, ante. In April, 1940 
the registered offices of these companies were transferred 
to 24-30, Gillingham-street, London, 8.W.1. 

The Ministry of Supply announces that Mr. A. M 
BAER has been appointed a Joint Controller of Non 
Ferrous Metals in place of Mr. J. C.*‘Bupp, who has 
resigned for reasons of health. 

Mr. D. BULAY-WaTSON has been appointed Regional 
Port Director for the Humber Area by the Minister of 
War Transport. 


Mr. H. W. GREEN has been nominated as chairman 


lof the North-Eastern Centre of the Institution of Ek 
| trical Engineers by the Committee of the Centre 


CapTaixn THE Ricut Hox. Davip Marcesson, P.C., 


| M.C., has joined the board of Messrs. The General Electric 


Company, Limited, Magnet House, Kingsway, London, 
W.C.2. 








ConpITIons OF CONTRACT oF CasuAL Roap HaAvtL- 
4GE.—The Minister of War Transport has announced 


that he has modified his “‘ Conditions of Contract of 


| Casual Haulage (Tonnage and Job Rates).”” The mod 


fication states that when the carrier holds a ** goods 
in-transit ” policy with any of certain listed insurer 
covering, at least, the liability of the Minister—under 
his conditions of carriage in respect of the goods con 
veyed—and the insurer furnishes a certificate to that 
effect, no deduction will be made by the Minister from 
the payments to the carrier in respect of the premium 
which would otherwise be payable. Copies of the modi 
fied “‘ Conditions of Contract of Casual Haulage ” can 
be examined at regional, district and sub-district offices 


| of the regional organisation and area offices of the Road 


Haulage Branch of the Ministry. Copies of the cert! 
ficate (document R.H./D./25a) can be obtained from 
the area offices of the Ministry and the Hauliers National 
Traffic Pool. 























* trical plant is a progressive line. 
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NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


Scottish Steel Trade.—While the general demand for 


steel is not quite so pressing, consumers of certain kinds 
are requiring larger tonnages. The shipbuilding industry 
continues to be exceedingly busy and there is a heavy 
demand for ship plates, etc. The production of special 
high-grade steels is being increased, and boilermakers 
are specifying freely for plates. With the increasing 
demand for machine tools, engineers are placing orders 
for high-class steel. There is little change in the demand 
for black-steel sheets, but some improvement is expected 
shortly. The supply of raw material is satisfactory. 
Current prices are as follows :—Boiler plates, 171. 12s. 6d. 
per ton; ship plates, 161. 3s. per ton; sections, 151. 8s. 
per ton; medium plates, 4 in. and thicker, rolled in 
sheet mills, 211. 15s. per ton; black-steel sheets, No. 24 
gauge, 221. 158. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for home 
lelivery. 

Valleable-Iron Trade.—The matHeable-iron trade of 
the West of Scotland is active owing largely to the 
mprovement in the supply of scrap material which has 
been coming forward in much larger quantities. Makers 

ive a number of important orders on hand and are well 
ccupied. The re-rollers of steel bars are still rather 
quiet and little fresh business is being booked. Quota- 
tions are unchanged and are as follows :—Crown bars, 
15/. 128. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton: 
No. 4 bars, 131. 17s. 6d. per ton ; and re-rolled steel bars, 
\7/. 158. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—The Scottish pig-iron makers 

e still actively employed and the demand continues on 
\ large scale. Deliveries of hematite and basic iron are 


vell maintained and all furnaces are operating at full | 
quota- | 


capacity. The following are to-day’s market 
Hematite, 61. 


tions 


18s. 6d. per ton, and basic iron, 


él. Os. 6d. per ton, both delivered at the steelworks ; | 


foundry iron, No. 1, 61. 5s. 6d. per ton, and No. 3, 
él. 38. per ton, both on trucks at makers’ yards. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.— Activity has been well-maintained in 
all branches of the local staple trades, although only a 
limited amount of ordinary commercial business is being 
transacted. The demand 
materials is brisk, and orders for steel strip are heavier : 
bars and wire rods are progressive sections. Larger 
juantities of structural steel are being consumed, and 
veavier tonnages of pig iron and North-East Coast 
hematites are coming to this area. Scrap dealers are 
handling record quantities; the demolition of iron 
railings outside buildings is now being carried out 
extensively and is expected to yield a large tonnage. 
The heavy machinery and engineering trades are very 
busily employed. Sheffield works are turning out large 
quantities of ship steel, forgings, castings, and auxiliary 
machinery, and the firms associated with shipyards on 
the Clyde and elsewhere are accounting for increased 
tonnages. The production of railway rolling stock is 
increasing, and grinding and crushing machinery is in 
strong demand. The season in agricultural machinery, 
parts, and implements is developing on promising lines, 
and as large additional areas of land are being put under 
the plough, Sheffield works are likely to benefit. Elec- 
Large quantities of 
motor-car and lorry gearboxes, clutch plates, and crank- 
shafts are being produced, and plant is running at its 
naximum capacity. The tool trades are busy, and 
eutputs are steadily rising. 

South Yorkshire Coal Ttade.—The export position 
shows little change. Inland demand has been maintained, 
ind industrial fuel is moving freely. Steams are steady, 
and the consumption of slacks and smalls is increasing. 
There is a good market for house coal, and deliveries in 
this area have been well maintained. Foundry and 
furnace coke are steady, and there is a heavier demand 

r blast-furnace coke. 





PLATINUM METALS ON WAR SERVICE.—In his review 
«f the platinum metals industry for 1941, recently 
published by the International Nickel Company, Mr. 
Charles Engelhard states that an outstanding feature was 
the rapid growth in the industrial use of these metals, 
especially in the manufacture of war materials. Plati- 
num, for instance, is used extensively as a catalyst in 
the production of nitric and sulphuric acids which are 
required in large quantities for the manufacture of ex- 
plosives. Platinum alloys also perform an important 
function in the production of artificial silk, and are 
vital components of numerous electrical instruments 
used by the Forces. 


for raw and semi-finished | 
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NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 

The Welsh Coal Trade.—New business remained diffi- 
cult to negotiate on the Welsh steam-coal market during 
the past week. Operators in all sections experienced a 
brisk demand, but in view of the heavy commitments 
previously entered into and the fact that productions 
generally were not increased, the number of new orders 
that could be accepted was strictly limited. As a rule, 
collieries were kept almost wholely engaged in fulfilling 
orders for the essential industries and public-utility users. 
Deliveries to Northern Ireland were moderate, but 
deliveries to the essential users in this section were 
maintained. There was a keen demand from Eire, and 
buyers in Portugal, Spain and South America were also 
showing a sustained interest, but business to these 
destinations was severely checked. Best large descrip- 
tions are difficult to stem for deliveries for some months 
to come and were steady. A good request was circulating 
for the sized grades, which, however, were almost com- 
pletely sold for a long time ahead. Potential outputs of 
the bituminous small grades were also well sold forward, 
and, as a result, a good demand waz encountered for the 
higher grade dry steam smalls as a substitute. Inferior 
dry steam smalls, however, attracted little attention 
and were fairly readily available for early delivery. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—There is an increasing demand for 

forge and foundry pig iron, the supply of which, however, 
is ample for all purposes ; there is still no difficulty in 
| obtaining delivery licences. Conditions regarding hema- 
tite continue to restrict the release of tonnage within 
narrow limits. The increased make of refined iron is 
promptly taken up. 
Cleveland Iron Trade.—Foundry-iron users in this 
j}area are still largely dependent on other producing 
centres for supplies. Merchants report a slight increase 
in the business passing through their hands. The official 
quotations for Cleveland pig remain at the level of No. 3 
quality at 128s. delivered to customers in the Tees-side 
zone. 

Basic Iron.—The position regarding basic iron is satis- 
factory. Producers still consider it necessary to retain 
the whole of the make for use at the adjacent consuming 
works. The market figure for basic iron remains nominal 
at 120s. 6d. 


Hematite.—Licencés for the acquisition of hematite 
have still to be issued very sparingly and there is no 
prospect of a material increase in the limited make. 
Pressure for supplies, however, is gradually easing as the 
use of refined iron and of suitable steel scrap as sub- 
stitutes increases. In addition to the moderate current 
output, makers have small stocks to draw upon for the 
essential needs of consumers. The stabilised prices of 
hematite remain at the equivalent of No. 1 grade of 
iron at 138s. 6d. delivered to North of England buyers. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have a considerable tonnage for disposal, but have 
good running contracts and are not desirous of booking 
| further large orders. The fixed market values are firm 
on the basis of good medium qualities at 37s. 6d. f.o.r. 
at the ovens. 

Foreign Ore.—Consumers of some qualities of foreign 
ore are carrying fairly good stocks and the exceptionally 
| heavy use of native ironstone is considerably easing the 
pressure for imported ore. 

Manufactured Iron and Steel.—There is no scarcity of 
semi-finished iron and steel. Stocks have been much 
reduced, but local makers are expected to increase the 
supply as the demand develops. The tonnage output of 
finished iron shows little change. Producers are fairly 
busy on heavy work and have rather better bookings for 
lighter commodities. Steelmakers are well employed 
in most branches, but producers of structural material, 
while more actively engaged than of late, would welcome 
more specifications. Black sheets are in increasing 
demand. Plate mills are operating at full capacity and 
outputs are rapidly taken up as they become available. 
The demand for special alloy steels is increasing, so that 
producers have some little difficulty in meeting it. 

Scrap.—Heavy grades of iron and steel scrap, par- 
ticularly the latter, are still required in large quantities. 








} 











EXPorRTSs ro BURMA.—The Board of Trade has issued 


|the Export of Goods (Control) (No. 11) Order, 1942 


(S.R. and O. 1942, No. 367, price 1d.), which came into 
| force on March 6. Under the terms of this Order, export 


Palladium is also increasing in | }icences will be required for all goods consigned to Burma. | boring and reaming are also supplied. 
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Ir is requested that particulars for insertion in this 


column shall reach the Editor not later than Tuesday 
| morning in the week preceding the date of the meeting. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-day, 
2.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
8.W.1.. General Meeting. ‘‘ Fans: Their Types, Cha- 
racteristics and Application,” by Mr. C. G. Ferguson. 
Southern Branch: Saturday, March 21, 2 p.m., Kim- 
bell’s Café, Osborne-road, Southsea. Joint Meeting with 
the Southern Association of THE INSTITUTION OF CIVIL 
ENGINEERS. The Thomas Hawksley Lecture: “A 
Century of Tunnelling,”” by Mr. W. T. Halcrow. (To be 
preceded by a luncheon at | p.m.) 

Norrs-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘“‘ The Ballasting of Cargo Ships,” 
by Mr. H. Bocler. 

INSTITUTION OF CIVIL ENGINEERS.—North-Western 
Association: Saturday, March 21, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. Lecture : 
“Soil Mechanics and Site Exploration,” by Mr. L. F. 
Cooling. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North-Mid- 
land Centre : Saturday, March 21, 2.30 p.m., The Hotel 
Metropole, Leeds. “City Distribution by Solid 
Low-Voltage Networks,” by Mr. B. Wood. North- 
Western Centre: Saturday, March 21, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. “‘ Electrical 
Industrial Installations,” by Mr. L. C. Grant. Institu- 
tion: Monday, March 23, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Informal Meeting. Discussion on 
“ Protective Systems on 11-kV Distribution,” to be 
opened by Mr. C. Freeland. North-Eastern Centre : Mon- 
day, March 23, 6.15 p.m., Neville Hall, Westgate-road, 
Newcastle-upon-Tyne. “‘ Training and Education of an 
Electrical Engineer,” presented on behalf of the Post- 
War Planning Committee. 


RoyAL Society oF ARTS.—Monday, March 23, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. Cantor Lec- 
ture II. ‘‘ X-Ray Technique in the Industrial Labora- 
tory,”’ by Mr. H. P. Rooksby. 


INSTITUTION OF PRODUCTION 
Section: Wednesday, March 25, 7 
Victoria Station Hotel, Sheffield. Lecture: 
Methods and Practice,”” by Mr. G. R. Pryor. 


INSTITUTION OF NAVAL ARCHITECTS.—Thursday, 
March 26, 2.30 p.m., The Royal Society of Arts, John 
Adam-street, Adelphi, W.C.2. Annual General Meeting. 
(i) Annual Report of the Council. (ii) Election of Presi- 
dent, Officers and Council. (iii) Parsons Memorial 
Lecture: “ Sir Charles Parsons and the Royal Navy,” 
by Sir Stanley V. Goodall. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, March 
27, 6.30 p.m., 39, Victoria-street, Westminster, 8.W.1. 
Ordinary Meeting. “The Modern Motor-Cycle,” by 
Mr. W. Noel-Jordan. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Friday, 
March 27, 7 p.m., The Victoria Hotel, Keighley. ‘ Public 
Water Supplies,” by Mr. A. Boothman. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—North- 
Western Centre: Saturday, March 28, 3 p.m., The Engin- 
eers’ Club, Albert-square, Manchester. Annual General 
Meeting. Short papers on “ War-Time Conditions in 
Transport,” by Mr. J. Lesford, Mr. W. C. Whalley and 
others. 


ENGINEERS.—Sheffield 
p.m., The Royal 
“ Marking 








“ HARDSTEEL ”’ DRILLS.—Messrs. George H. Alexander 
Machinery, Limited, 82, 83 and 84, Coleshill-street, 
Birmingham, 4, have recently brought to our notice some 
results obtained with ‘* Hardsteel ’’ drills made by Messrs. 
Black Drill Company, 5005, Euclid-avenue, Cleveland, 
Ohio, U.S.A. The composition of the material of the 
drill is not given, but it is stated that the tool is capable 
of drilling oil-hardened, water-hardened, cyanided, and 
nitrided material and high-carbon, high-chromium, and 
high-speed steels of any degree of hardness, and that the 
harder the workpiece the simpler the drilling procedure. 
The drilling speeds range from 2,000 r.p.m. to 2,500 
r.p.m., for $-in. drills, down to 500 r.p.m. for Z-in. to 
l-in. drills. In substantiation of these claims, Messrs. 
Alexander have sent us a piece of file through which a 
hole # in. in diameter has been drilled. The time taken 
is stated to have been about 30 seconds, and the internal 
surface of the hole is clean, smooth and bright. 
Drills up to in. in diameter have straight shanks and 
consist of solid “‘ Hardsteel” material. Drills }¢ in. 
in diameter and above having tapered shanks are 
fitted with 2 in. or more of “ Hardsteel,” depend- 





ing on the size. Tools for counter-sinking, counter- 
It is stated 


importance as an alternative to platinum for many | A further Order (S.R. and 0. 1492, No. 368, price 1d.),| that the tools may be ground by hand on any grinding 
industrial chemical processes. 


| revokes all outstanding export licences for Burma. 
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Fie. 8. IntrermMepIaTeE STaGE IN APPLICATION OF GUNITE. 


SPECIFICATIONS FOR NON- 
FERROUS METALS. 


Wira the publication of increasing numbers of 























Fic. 


“ bars, rods, shapes and wire”; “ tubes,” etc. The 
composition limits are then stated and this is followed | 
by the identification numbers of the British and | 
American specifications concerned. The next column 


specifications for non-ferrous metals and alloys, for| is headed “‘ Remarks,” and, in it, are given succinct | 
use in the engineering and aircraft manufacturing | additional particulars relating to each specification. 


industries, a demand has arisen for a work which 
would furnish in summary form the main details of 
the various specifications available. This need has 
now been met by the issue, by the British Standards 
Institution, of a publication entitled Summary of 
British Standard and American Specifications for Non- 
Ferrous Metals. The volume, which occupies 120 pages 
and is designated No. 1007-1942, has been prepared at 
the request of the Central Priority Department of the 
Ministry of Supply. The publication contains 35 tables 
relating to aluminium and aluminium alloys; copper 
and copper alloys; nickel and nickel-copper alloys ; 
magnesium and magnesium alloys; lead, tin 


namely, ingots, castings, bars, rods, sheets and wire, | 
The tables are all identical in form. | tions). 


are dealt with. 
In the first column a brief description of the material 
is given, such, for example, as “ ingots for remelting ” ; 


and | 


In the final column appear the approximate ultimate 
tensile-stress values of the material involved, stated 
in pounds, as well as in tons, per square inch. 
data given in the tables relate to specifications in the 
general engineering, and in the aircraft materials and 
components series, published by the British Standards 
Institution ; the D.T.D. series (Directorate of Technical 
Development) issued by the Director of Publications, 
H.M. Stationery Office, York House, Kingsway, 
London, W.C.2 ; specifications issued by the American 
Society for Testing Materials and the Society of Auto- 
motive Engineers; the Federal specifications, pub- 
lished by the American authorities ; 


It is stated, in the foreword to the new publication, 
that it was originally hoped that it might have been 


The | 


and those in the | 


zine and their alloys; and all forms of the materials,| new series for aircraft materials, named A.M.S. in| 
the United States (Aeronautical Material Specifica- | 


9. CompLeTeD Tose FROM Up-Srream END. 


possible to establish “ Tables of Equivalency”; that 
is, to give a definite indication of which American 
specification could be regarded as providing materia! 
corresponding to that covered by a certain Britis! 
Standard Specification. Owing, however, to the fact 
that the basis on which the specifications have beer 
| framed is not identical in the two countries, it has 
not been possible, in many cases, to prepare such 
tables of equivalents. As an alternative, therefore. 
the tables contained in the new publication show 
comparable requirements, and it is hoped that they 
will provide means whereby interested parties can 
| assess the extent to which they can work to American 
specifications. The preparation of the tables has 
involved a considerable amount of work and the 
compilers pay tribute to the assistance rendered by 4 
number of industrial organisations, among which are 
| the British Aluminium Company, Limited ; the Copper 
| Development Association ; the Mond Nickel Company, 
Limited ; the National Smelting Corporation, Limited ; 
| and the Tin Research Institute. Copies of the publica 
| tion are obtainable, price 10s. 6d. net, or lls. postagé 
| included, from the British Standards Institution, 25, 
Victoria-street, London, 8.W.1. 
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THE NAVAL WAR IN THE 
PACIFIC. 


Tue Admiralty statement on the naval actions 
in the East Indies between February 27 and March 1, 
in which twelve Allied warships were lost, came as 
a rude shock to a public which had by no means 
recovered its equanimity after the successful dash 
of the Scharnhorst, Gneisenau and Prinz Eugen 
from Brest to the German North Sea ports, and 
the abortive attack by British torpedo bombers 
,on the battleship Tirpitz at Trondhjem. That the 
| ships under Admiral Doorman had been considerably 
| outmatched was not so evident at first as it sub- 
|sequently became, and the initial announcement 
| inevitably recalled Beatty’s famous comment when 
|the Queen Mary and the Indefatigable were de- 
|stroyed in such rapid succession by the German 
| salvoes at Jutland. There was no question that the 
Allied ships in the Java engagement had been 
|handled with great gallantry; but so speedy an 
|elimination of twelve valuable units of the naval 
| forces in the Pacific, most of them fairly modern 
| and one—the Exeter—which had taken a prominent 
| part in the defeat of a vessel much more powerful 
| and heavily armed than herself, appeared to be an 
unduly heavy price to pay for such damage as 
the Japanese fleet was known positively to have 
sustained. The uncertainty regarding the strength 
|of the enemy forces, the numbers of which the 
|wording of the Admiralty communique rather 
| tended to minimise, has been somewhat relieved 
| by later unofficial messages from Australia, indicat- 
|ing that the Japanese ships were not only more 
|numerous than those of the Allies, but contained 








initially in company with Admiral Doorman, were 
the United States destroyer Pope, the British 
destroyer Stronghold, the Dutch destroyer Evertsen, 
and the sloop, H.M.A.S. Yarra. All twelve of these 
ships were lost, though not all in the same engage- 
ment ; indeed, no details appear to be available 
regarding H.M.S. Stronghold and H.M.A.S. Yarra, 
of which it is reported simply that they are “ missing 
and must be considered lost.’”’ Of the composition 
of the enemy forces, all that is officially stated is 
that they consisted of “at least two Nati-class 
cruisers of 10,000 tons, armed with ten 8-in. guns, 
and a number of other cruisers,” together with 
“ 13 destroyers organised in two flotillas.” Whether 
these were the total of the Japanese ships involved, 
there is no means of telling with certainty; the 
probability is that there were others within compara- 
tively easy reach, and that some of them were 
already engaged in picketing the Sunda Strait, for 
which the British ships were practically sure to 
make in any endeavour to reach Australian waters. 

The Japanese cruisers of the Nati class are sup- 
posed to conform to the limit of 10,000 tons displace- 
ment, laid down at the Washington Conference, but 
it may be noted that the official particulars given in 
Fighting Ships gives this as the “ standard” dis- 
placement. This is quite in order, assuming that 
the Japanese Admiralty adhered to the stipulated 
figure, which is improbable ; the Italians are known 
to have given it an elastic interpretation, and it is 
reasonably certain that the Germans did so as well. 
It has been the practice of the British Admiralty, 
however, to keep within the tonnage limit by such 
a margin as to preclude any inadvertent excess, or 
to allow of subsequent additions of small items of 
equipment, decided upon after the design was 
completed. The most careful records are kept of 
the weights of material worked into ships under 
construction, but there is always the possibility 
that some minor alteration in design, modification 
of outfit, or stiffening found on trials to be necessary, 
may increase the finished displacement to a few 
tons over the authorised 10,000 tons. It is a safe 
assumption that no naval department of an Axis 
Power would regard such an excess as a matter for 
concern, and that the heavier Japanese cruisers 
were antagonists that even the British 10,000-ton 
ships would have had reason to respect. Against 
a concentration of them, the heaviest of the Allied 
ships could not have had other than a hard fight, 
and the largest of the British ships engaged, H.M.S. 
Exeter, would have been quite justified in declining 
action, given the choice of doing so. Her last signal 
reported that she had sighted three Japanese 
cruisers ; since when, as the Admiralty statement 
tersely but eloquently observes, “ no further signals 
were received from Exeter, Encounter or the United 
States destroyer Pope.” 

The initial action was joined on the afternoon of 
February 27, halfway between Bawean Island and 
Sourabaya. An enemy destroyer attack was driven 
off, one destroyer being hit by shells from H.M.A.S. 
Perth ; but, during an attack by the other Japanese 
flotilla, H.M.S. Exeter was hit by an 8-in. shell in 
a boiler room, and forced to drop out of the line. 
One torpedo sank the Dutch destroyer Kortenaer. 
The three British destroyers then counter-attacked. 
H.M.S. Electra disappeared into the smoke screen 
laid by the retiring Japanese destroyers and was not 
seen again ; it is gratifying to know, however, that 
nearly half of her crew have since been picked up. 
Thereafter the action became more spasmodic. 
Admiral Doorman endeavoured to intercept the 
convoy which the Japanese ships were protecting, 
but failed to locate it. H.M.S. Jupiter was sunk 


|many units individually more powerful than those |“ by an under-water explosion ” off the Java coast, 
| which they engaged ; but there are still features of | and, towards midnight, the Dutch cruisers De Ruyter 


| the action which are likely to give cause for con- and Java were blown up by similar explosions while 
| tinued uneasiness, unless later information should | engaged with two enemy cruisers. 


| bring to light new factors in explanation. i 
| The Allied fleet consisted of the Dutch cruisers 
| De Ruyter (flag; 7,500 tons, seven 5-9-in. guns), 
| and Java (6,670 tons, ten 5-9-in. guns) ; the United 
| States cruiser Houston (9,050 tons, nine 8-in. guns) ; 
| H.M.S. Exeter (8,400 tons, six 8-in. guns) ; H.M.A.S. 
Perth, formerly H.M.S. Amphion (6,900 tons, eight 
6-in. guns) ; the British destroyers Jupiter, Electra 
and Encounter and the Dutch destroyer Kortenaer. 
The other Allied ships concerned, though not 





H.M.A.S. Perth reached Tanjong Priok early on 
the morning of February 28, leaving again after 
dark to attempt the passage of the Sunda Strait. 
She reported herself in contact with a Japanese 
force at 11.30 p.m., but nothing further was heard 
from her or from the United States cruiser Houston, 
presumably in company with her, or, at least, in 
the same waters. The fate of the Exeter, Encounter 
and Pope has been mentioned. The Dutch destroyer 
Evertsen also met her end in the Sunda Strait, 
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in action with two cruisers ; too badly damaged to 
escape, she was run ashore. 

The cause of the “ under-water explosions ”’ is not 
indicated in the Admiralty statement. They may 
have been due to torpedoes, either from the enemy 
surface ships or from submarines, but it is quite as 
likely that one at least—that which sank the 
Jupiter—was a mine. All the Japanese cruisers 
have a fairly heavy armament of torpedo tubes, 
and it appeared from the large alteration of course 
made by the De Ruyter, immediately before she 
blew up, that she was trying to avoid torpedoes. 
She had just been hit by a shell, however, so that 
the alteration of course may have been involuntary. 
The foregoing represents all the information so far 
available to account for the loss of the twelve ships, 
but it is possible that further details may eventually 
come to light. There was no suggestion in the 
Admiralty communique that any enemy submarines 
were engaged, but they are known to have been 
operating in the Java Sea, and it is conceivable that 
one of them may have been responsible for the 
sinking of the Jupiter. 

While this serious reverse does not mean that 
the Allies are deprived of all sea power in the Pacific, 
it does indicate that naval supremacy in the East 
Indian waters is more definitely in the hands of the 
Japanese, and that the task of regaining it is more 
difficult than ever. Any naval force that the 
Allies may send out with that object must be of 
such a strength as ta ensure parity, at the least, 
with half or more of the Japanese fleet of heavy 
cruisers. It does not appear that any Japanese 
battleships have been sent so far south ; probably 
they are being heldin home waters. With practically 
all the islands of strategic importance, apart from 
the Hawaiian group, in enemy hands, an Allied 
fleet in search of that of Japan is in little better | 
state, as regards communications, than was Nelson | 
when he was chasing Villeneuve across the Atlantic. | 


}on page 236 of this issue, will possibly come as 
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COKE, 


“For sheer quantity, coke is the chief of all 
manufactured commodities made in these islands, 
exceeding even iron and steel.” This arresting 
statement, made in the paper by Mr. J. G. Bennett, 
| which we commence to publish, in abridged form, 


|a surprise to many engineers. It serves to in- 
|dicate the importance of coke as a product of 
| industrial enterprise and to emphasise the need 
|for careful planning of the means of production | 
and marketing of that commodity. Coke is at the 
| same time an intermediate product and a finished 
| product. It is used primarily for two purposes, 
|namely, as an intermediate product in the manu- 
| facture of iron and steel, and as a finished product 
| for sale to the millions of direct consumers who use 
|it for water-heating in houses, offices, flats and 
centrally-heated buildings. Its first use, as a 
| reagent in the smelting of iron ore, is easily dis- | 
| posed of for the purposes of the present discussion. | 
The reorganisation of the iron and steel industry | 
has caused the greater part of the manufacture of | 
| blast-furnace coke to be in the hands of that in- | 
|dustry. The by-product coke oven has been deve- | 
loped for the purpose of furnace-coke manufacture 
| and is the best-known means of producing a satis- | 
factory material. Some furnace coke, amounting | 
|in the aggregate to a very considerable tonnage, 
|must still be supplied by colliery-owned coking 
| plants and it is necessary for sufficient coke ovens 








A gap in coke development is the absence of long. 
range scientific research into new uses for coke and 
into methods of coke production. If we read Mr. 
Bennett’s paper aright, it is in his mind that the 
organisation of which he is the Director, the British 
Coal Utilisation Research Association, should under. 
take this work. Research is expensive and it would 
be clearly necessary that funds should be provided. 
Furnace-coke research is already covered adequately 
by the various Coke Research Committees, set up 
regionally by the iron and steel industry and the 
coke-oven owners. Presumably, the funds would 
come partly from coke-oven owners who sell in the 
general market, and partly from the gas industry. 
It may be supposed that these coke-oven owners, 
being also colliery owners, are already subscrib. 
ing to the funds of B.C.U.R.A., and that the addi 
tional funds for work on coke would have to come 
from the gas industry. The question then arises, 
what is likely to be the reaction of that industry to 
putting coke research into the hands of an organisa 
tion that is primarily financed by the coal industry, 
and therefore controlled by it ? The answer depends 
greatly upon the attitude of the coal industry 
towards coke development. Mr. Bennett himself 
has no doubts upon the matter. He states cate 
gorically that the possible new developments he 
has outlined, many of which are only in the labora 
tory stage, “should be the subject of concerted 
|action by the coal and carbonisation industries.’ 
| He goes on to assert that it would be a tragic mistake 
|to return to the pre-war situation, when the car 
| bonisation industries were considered in some way 


| quantities 
}ovens must be prepared to supply furnace coke | 


required. These colliery-owned coke | 
to the iron industry on demand, and at other 
periods they must sell furnace coke—broken and 
sized—in the water-heating or general market. 

Coke for water heating and other uses is produced | 


|to be available there to provide the additional | - ; 
competitors or even opponents of the coal industry. 


No more ridiculous relation could exist between the 
coal industry’s largest individual consumer and the 
carbonisation industry's sole source of raw material. 
The fact remains, however, that, for many uses 
of coke, the governing factor is that lower-priced 
coal is enabled, through conversion into coke, to 





Wireless silence is imperative, and only visual | the extent of about one-third of the total. Some 
signals can be employed; while every Japanese | o¢ this is hard furnace coke; some, made from 
island garrison, and probably large numbers of | coals of lower rank, is more combustible and is also 
isolated spies on the smaller islands, will be able oniind to Deceestin estes The bulk of the coke for 
to use their own radio transmitters to report the this market een te produced by the gas in- 
movements of the Allied ships. Attempts to stop |dustry ; and, being produced simultaneously and 
the infiltration of Japanese land forces in the thick | inevitably with the gas which is the main product 
vegetation of the tropical and sub-tropical areas | of that industry, is subject to conditions of manu- 
that they have over-run have had much in common | Sctuse end soieation quite different from those 
with the task of keeping ants out of a garden ;| btainin at oo eae Ra coke-oven plants. To 
clearing Japanese naval forces from the Pacific) com lete the necessary background against which 
appears to resemble that of eradicating the ants | Mr ywtienA r must be viewed, it must be 
when they have secured a firm footing. With every | made clear that ee some 20 years or 25 years ago, 
island an observation post for the enemy, the | the gas industry found coke to be almost unsaleable 
Nelson-Villeneuve parallel only holds in part, for! .¢ any economic price. At about that time, the 
the enemy are likely to be much better informed | | .,Gon Coke Committee was set up by London gas 
than Villeneuve ever was. | undertakings to assist in developing coke sales 

The present situation is one which the writers | commercially, but more especially by giving tech- 
on the naval strategy of prospective wars in the| nical advice to users. vane 
Pacific do not appear to have visualised. The loss in the disposal of coke in London, and a few years 
of Hongkong and Shanghai they have recognised | ago this body was merged into the London and 
as possible, if not inevitable; but not that of | Counties Coke Association, which now controls 
Singapore and the Dutch East Indies, or the oil | the coke market through the gas undertakings and 
supplies of Java, Borneo and Burma. At the| merchants throughout the south and south-east of 
same time it must be recognised that the Japanese | England. Changes that are little short of a revolu- 
position is not one to engender complacency in tion in coke marketing have resulted from the efforts 
their own High Command. Their ships are better | of this body and, although it undertakes no organised 
than was generally supposed, their gunnery appears | scientific research, it is well staffed with technical 
to be very effective, and they have advantages in| officers of wide experience. The positive achieve- 
requiring less elaborate victualling arrangements | ments mentioned by Mr. Bennett in developing new 
than are deemed necessary by their opponents ;| uses for coke—such as crop drying, cooking, in 
but their lines of communication are thousands of | stationary gas producers and the open coke fire, 
miles long, much time must elapse before they can | soil warming, orchard heating, central heating, etc. 
put to military use the wrecked oil plants that they | —have been due to this Association. Other coke 
have captured, and Japan itself is not invulnerable | associations have been formed in different parts of 
to blockade or even attack. In short, while the|the country, but none has yet encouraged coke 
naval position of the Allies is definitely worsened | marketing to anything like the same extent as the 
by the elimination of the twelve ships, it does not|L.C.C.A. The result has been that most of the 
appear that the Japanese situation is correspondingly | ‘‘ general-purpose ’’ and water-heating coke is sold 
improved, apart from the possibility that their) within the area covered by the Association and 
losses in the action may be heavier than is positively | complaints are heard in other districts, even from 
known. The credit for their victory is not entirely gas undertakings, that coke is difficult to sell. 


partly from by-product coke ovens; probably to} 


Great advances were made | 


| replace the artificially high-priced house coal upon 
| which many collieries rely in normal times for their 
| profits. Until there is a complete reorientation of 
coal pricing, thermal value taking the place of size 
/as a basis of price, the gas industry will be disposed 
| to foresee that every possible effort will be made to 
retain the domestic coal market. In such circum- 
stances, a research organisation controlled by the 
coal industry would be likely to direct its activities 
only towards uses for coke that would be approved 
by the coal industry. 

Turning to the technical side of Mr. Bennett's 
paper, there will be general agreement with his 
reminder that the best coking coals are being worked 
out at an uncomfortably rapid rate. He agrees with 
the view that coke for nearly all purposes save the 
iron and steel industry should be made from weakly- 
coking and non-coking coals. The logical deduction 
|is that the coke oven, while being retained for the 
| production of furnace and foundry coke, should be 
| displaced even at collieries by plant able to handle 
|coals of lower rank. The vertical retort, already 
| used throughout the gas industry, would be admir- 
|able for the purpose. Other types of retort may be 
| developed. As the new uses mentioned in Mr. Ben- 
| nett’s paper are developed, it may be necessary to 
modify the method of manufacture to produce mate 
rial having the right characteristics. Mr. Bennett's 
forecast that the bulk of the bituminous coal 
| reserves of the country will become available to the 
carbonisation industries is already in process of 
realisation, and only requires vision and boldness 
on the part of coke producers to make it effective. 

The picture that Mr. Bennett paints of the future 
prospects for coke is encouraging to the industry. 
He does not foresee much future, however, for the 
open coke fire. The coke associations, who are in 
ithe best position to judge, do not agree with him ; 
lalready they are developing new and better coke 
fires that are likely to leave behind the possible 
| semi-smokeless coal fires, with an efficiency of 40 per 
| cent. to 55 per cent., predicted by Mr. Bennett. It 








due to superior strategy, material or tactics. Much | Farther north than the L.C.C.A. area, the produc-|is unthinkable that the Ministry of Works and 
of it is attributable to the fortune of war, which is | tion of additional quantities of coke is often regarded | Planning should perpetuate smoke in our recon- 


as likely to be against them on the next occasion as | by gas undertakings as a positive disadvantage, to 
it was indubitably against Admiral Doorman in this ; | be avoided if possible. The proximity of cheap coal 
an expectation that is justified, as we go to press,| may have something to do with this position, but 





| 


by the successful attack on the Japanese convoy off | the absence of any real efforts in marketing and 
New Guinea. 


development must surely be the major reason. 


structed cities. Smokeless fuels—gas, coke, elec- 
tricity and smokeless coals—will be needed there in 
large quantities after the war. The coke interests 
will assuredly not neglect this great potential 
market for their product. 
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NOTES. 
New Army Corps OF ENGINEERS. 

THE announcement in the House of Commons, on 
March 11, that there is to be a new Army Corps of 
engineers is particularly interesting in view of the 
comments on this proposal which were included in 
the recent Second Report of the Committee on 
Skilled Men in the Services (the “* Beveridge Com- 
mittee ’’), to which reference was made on page 153, 
ante. The proposal did not originate in the report, 
which stated clearly that it had been under con- 
sideration more than once in the past; but the 
Committee strongly supported it, on the ground 
that the Army was likely to benefit materially from 
the introduction of a system analogous to that which 
had proved so successful in the Navy. ‘ The success 
of the Navy in making good use of mechanica 
engineers,’ according to the report, “is not due 
solely to the fact that the naval problems are simpler 
than those of the Army. It is due also to the fact 
that the Navy has had for so long an engineering 
branch of high authority. . . The Navy is machine- 
minded. The Army cannot afford to be less so. 
The Navy sets engineers to catch, test, train and 
use engineers. Until the Army gives to mechanical 
and electrical engineers, as distinct from civil 
engineers, their appropriate place and influence 
in the Army system, such engineers are not likely 
to be caught, tested and trained so well as in the 


Navy; there is danger that they will be misused | 


by men whose main interests and duties lie in other 
fields.” In the War Office Memorandum which was 
appended to the report, it was agreed that the 
problem, *‘ which was explored more than once in 
peace time,” had become “one of increasing 
urgency in an Army where armoured divisions are 
assuming an ever larger role”; but it was pointed 
out that, to make such a fundamental change in 
the middle of a war was a serious undertaking, and 
that the dispersal of large parts of the Army over- 
made the concentration of all mechanical 
maintenance duties into one corps a matter of great 
difficulty. However, the memorandum continued, 
the question had been remitted to a committee of 
three senior members of the War Office staff, “ of 
high standing and long experience in the business 
world.” Evidently, the committee have lost no 
time in coming to a decision. In his statement to 
the House of Commons, Mr. Duncan Sandys 
(Financial Secretary to the War Office) said that 
he was not at liberty to disclose the title of the new 
Corps, but that it would comprise the entire engin- 
eering personnel of the Royal Army Ordnance Corps, 
all maintenance personnel of the Royal Army Service 
Corps (with a few exceptions), and a large part of 
the maintenance personnel of the Royal Engineers. 
There would be no avoidable delay in effecting the 
administrative changes and the large-scale transfers 
of men that would be involved. 


CaS 


INVESTIGATION OF ATMOSPHERIC POLLUTION. 


With the concurrence of the co-operating bodies, 


it has been decided to suspend the publication of the | 


annual reports on the investigation of atmospheric 
pollution in this country for the period of the war. 
In their place, however, the Department of Scientific 
and Industrial Research is issuing summary reports, 


and that on observations made during the year | 


ended March 31, 1941, has just been published. 
This states that the effect of the present difficult 
conditions has been to reduce the total number of 
deposit gauges, automatic filters, and volumetric 
sulphur and lead-peroxide apparatus in operation 
by about one quarter, as compared with the previous 
twelve months. 
co-operating bodies to the maintenance of the 
records, however, is shown by the fact that, although 
it was necessary to suspend observations at 
stations during the year under review, 20 stations 
were started or re-started. A comparison, between 
the figures for the year 1940-41 and the previous 
year, of the deposit-gauge stations which show 
increased or decreased deposits when compared with 
their general average, leads to the conclusion that | 
the steady, if slight, improvement in the state of | 
the atmosphere during the few years immediately | 


| 
| 
{ 


preceding the war has not been maintained in the | 
year 1940-41. 


The only complete sets of readings 





The importance attached by the | 


15} 
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with automatic filters available are those from 
Glasgow and from Stoke-on-Trent. The records 
made at Stoke since 1923 show clearly a steady fall 
|of some 40 per cent. in the concentration of sus- 
| pended impurity during the period 1935-40. The 
average suspended impurity at Stoke during 1940-41, 
| however, was nearly the same as that for the pre- 
| vious year, while that at Glasgow showed a definite 
increase on the figure for 1938-39. From measure- 
ments of sulphur dioxide, made by the volumetric 
method in London, at Beckton and Crossness, and 
at Salford, Sheffield and Newcastle, there appears 
to be a slight increase in the average concentration 
f sulphur compared with last year. Complete 
| sulphur measurements by the lead-peroxide method 
| were made at 38 places. Comparison of the results 
| for the summer and winter periods of 1939-40 and 
| 1940-41 show that there was considerably less 
| sulphur pollution during the summer of 1940, while 
| there was no significant difference between the two 
winter periods. The general impression gained from 
|a study of the year’s observations is that the 
decrease of atmospheric pollution during the past 
few years has now been reversed. Considering the 
great rise in industrial activity during the period, 
however, it is considered that the increase does not 
appear likely to be out of proportion to the amount 
of coal burnt. 


oO 
| 








| 
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EMPLOYMENT OF FOREIGN NATIONALS. 

| In the course of a statement of the Government 
policy on the employment of foreign nationals at 
present resident in this country, made recently in the 
House of Commons, the Parliamentary Secretary to 
the Ministryof Labour and National Service stated 
that an International Labour Branch of the 
Ministry had been set up for the purpose of finding 
employment for foreign men and women, and that 
special Employment Exchanges had been estab- 
lished for their assistance. All persons of Belgian, 
Czech, French, Netherlands, Norwegian, Polish, 
Austrian, German and Italian nationality were 
required to register under the International Labour 
Force Registration Orders, 1941, and, according 
to a circular which has just been issued by the 
Ministry of Labour and National Service, 85-7 per 
cent. of the total so registered were found to be in 
employment. The circular adds that, since the 
review of this registration took place, the position 
has altered for the better, and the number of those 
unemployed is steadily decreasing. Many men and 
women possessing excellent technical and scientific 
qualifications, however, are still available and it is 
emphasised that they should be given the oppor- 
tunity to contribute to the war effort. Others, both 
men and women, are being trained at considerable 
public expense in the Government Training Centres 
in order to fit them for productive work in the 
manufacture of munitions. The Government wishes 
to make full use of all available man and woman 
| power and desires that all who are capable of useful 
employment should be speedily absorbed and 
| welcomed in the common effort, in the same way 
as the help of their kinsmen is welcomed in the 
Allied Armed Forces or in the Pioneer Corps. Hence 
| employers who are unable to secure British subjects 
for technical, clerical and certain professional 
| positions are invited to notify their nearest Employ- 
ment Exchange or the International Labour Branch 





| Hanway House, Red Lion-square, London, W.C.1, 
| that they are prepared to consider suitable foreigners 
| if available. 
| 








THE ACQUISITION OF USED MACHINE TOOLS.—<As from 
March 16, any person who wishes to acquire a used 
machine tool, the price of which exceeds 50/., must obtain 
a licence from the Machine-Tool Control, and no one may 
dispose of a used machine tool except to an authorised 
dealer, or to a person who can produce such a licence. 
| This is the effect of a new Order issued by the Ministry 
| of Supply, entitled the Control of Machine Tools (No. 11) 
| Order, 1942, revoking the No. 3 and No. 4 Orders. 

Licences to dealers issued under the No. 3 Order will not 
be valid after April 18, and persons wishing to purchase 
used machine tools for resale should make application 
before that date for certification as authorised dealers. 
Under the No. 7 Order, a licence will still be required for 
machine tools offered for sale by aution. Communications 
regarding the Orders should be sent to the Machine-Tool 
Control, Caxton House, West Block, Tothill-street, S.W.1. 





of the Ministry of Labour and National Service, | 


THE INSTITUTE OF METALS. 


Tue thirty-fourth annual general meeting of the 
Institute of Metals was held at 4, Grosvenor-gardens, 
London, 8.W.1, in the afternoon of Wednesday, 
March 11. The Chair was occupied by the retiring 
president, Lt.-Col. the Hon. R. M. Preston, D.S.O. 


REPORT OF THE COUNCIL. 

The first matter to be considered, after the 
minutes of the previous meeting had been dealt with, 
was the report of the Council, which concerned the 
proceedings and work of the Institute during the 
year ended December 31, 1941. This showed that 
the members on the roll numbered 2,211, as compared 
with 2,237 on December 31, 1940, and 2,337 on 
December 31, 1939. The total of 2,211 included 
upwards of 200 members in enemy-occupied coun- 
tries, whose names had been placed on a “‘ suspense ”” 
list until the end of the war. The names—totalling 
nearly 200—-of all members of enemy nationality 
had been removed from the Institute’s roll. Among 
the 2,187 ordinary and student members were 684 
joint members of the Institute of Metals and of 
the Iron and Steel Institute. The Council had to 
record, with deep regret, the deaths of a number 
of members, among whom were Mr. Kenneth Fraser, 
Mr. Henry Gardner, and Mr. A. T. Reid, all three 
original members of the Institute, and Lord Austin 
of Longbridge, K.B.E., LL.D., Mr. James Brown, 
C.B.E., Pilot Officer G. M. Kennedy, B.A., Professor 
N. S. Kurnakow and Dr. W. R. Ormandy. Mr. 
John Fry, who had resigned the office of honorary 
treasurer in March, 1940, after 16 years’ service, 
had resumed this office temporarily from January | 
until September 30, during the absence abroad of 
the present honorary treasurer, Lieut.-General Sir 
Ronald’ Charles, K.C.B. The monthly publication 
of the Journal had continued uninterruptedly 
throughout the year, and, although the number of 
original papers appearing in it showed a small 
reduction as compared with 1940, it had, never- 
theless, been possible to publish two a month, on 
the average. Arising from a suggestion made in 
March, 1941, by the president, Lieut.-Colonel R. M. 
Preston, a meeting had been held between repre- 
sentatives of the Institute and of the Institution of 
Mining and Metallurgy to consider the joint publi- 
cation and discussion of papers of common interest. 
The Council had adopted the representatives’ 
recommendation ‘* That each Publication Committee 
should notify the other when papers are received 
which are likely to be of mutual interest, with a 
view to members of both Institutes taking part in 
the discussion.” 


Honorary TREASURER’S REPORT. 

The report prepared by the honorary treasurer of 
the Institute, Sir Ronald Charles, indicated that 
the income for the financial year ended June 30, 
1941, amounted to 6,529/. and the expenditure to 
4,980]., thus showing an excess of income over 
expenditure of 1,549/. As compared with the 
financial year 1939-40, however, the income had 
declined by 3791., but, on the other hand, the 
expenditure had also decreased by 1,373/. The 
donations and other sums received towards the 
Endowment Fund totalled 18,009/., when the report 
was prepared. Adding to this, the donations due 
under covenant or otherwise promised, the total 
|became 19,924]. An appeal, made last year to 
industry, to help the Institute through the war 
period had resulted in a most generous response. 
During the year, the non-ferrous metals industry had 
contributed 1,818/., which thoroughly safeguarded 
the financial position of the Institute for the present. 
These contributions were being retained in a War- 
Time Emergency Fund. 

ELECTION OF OFFICERS. 

The officers nominated by the Council at the 
autumn meeting, held in London, on September 17, 
1941, were declared to be duly elected for the year 
1942-43, namely, as president, Lieut.-Colonel Sir 
John Greenly, K.C.M.G., C.B.E., M.A.; as vice- 
president, Mr. Horace W. Clarke and Mr. H. 8. 
Tasker, B.A.; and as members of Council, 
Mr. G. Wesley Austin, O.B.E., M.Sc., Mr. W. F. 
Brazener, and Mr. H. W. G. Hignett, B.Sc. 

(To be continued.) 
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SIR W. H. BRAGG, O.M., F.R.S. 


Att who knew Sir William Bragg even slightly 
must have been profoundly shocked by the news 
of his sudden death, on March 12, at the Royal 
Institution, of which he had been Director since 
1923; and to those who were fortunate enough to 
know him more intimately and to comprehend the 
full range and significance of his work, their sense 
of the loss to physics and to scientific exposition 
must outweigh all personal feelings, acute as these 
cannot fail to be. Sir William, who was 79 years 
of age, was engaged in 
his normal duties at the 
Royal Institution when 
he was taken ill, and he 
died there a few hours 
later. 

William Henry Bragg 
was a native of Wigton, 
Cumberland, where he 
was born on July 2, 
1862. His early years 
were spent on his 
father’s farm and at 
the village school; but 
even then he showed 
such unusual promise 
that, at the instance and 
with the help of his 
uncle, William Bragg, 
he was sent to school, 
first at Market Har- 
borough and then to 
King William’s College, 
Castletown, Isle of Man, 
where he won a scholar- 
ship which took him to 
Trinity College, Cam- 
bridge. There he studied 
mathematics under the 
famous coach, E. J. 
Routh, and graduated 
Third Wrangler in 1884. 
Shortly afterwards he 
was successful in ob- 
taining the appointment 
of Professor of Physics 
and Mathematics at the 
University of Adelaide, 
a post which he held for 
22 years. We have 
heard it said, by one 
who remembered him 
in his early Australian 
days, that he was one 
of the least impressive 
of lecturers; but that, 
realising his  short- 
comings in this vital 
respect, he applied him- 
self studiously to over- 
coming them, with what 
success his later reputa- 
tion bears ample witness. 
It is difficult to conceive 
of Bragg as a poor 
lecturer, but if the 
imagination can be stretched to that extent, the | 
rest is thoroughly characteristic of the man. In 
1889, by which time he was firmly established as 
an expositor of physics in Adelaide, he married | 
Gwendoline Todd, whose father, Sir Charles Todd, 
Postmaster General and Astronomer Royal in South | 
Australia, was himself a keen experimenter in this 
field and one of the first to take up the study of 
X-rays, which his son-in-law was afterwards to 
employ so effectively in the furtherance of scientific 
knowledge. 

In 1908, Bragg relinquished: his Australian 
professorship and in the following year was appointed 
Cavendish Professor at the University of Leeds, 
where he continued his investigations of the ionising 
effects of X-rays, devised his X-ray spectrometer, | 
and, with his son, embarked on the study of | 
crystalline snalysis by X-rays. 
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he came to London as Quain Professor of Physics, 
|retaining this chair until 1923, when he was 
jappointed Director of the Royal Institution, 
| Fullerian Professor of Chemistry and Director of 
the Davy-Faraday Research Laboratory, in succes- 
sion to Sir James Dewar; positions which he con- 
tinued to hold until his death. “During the war of 
1914-18, he was associated with the Admiralty in 
connection with experimental work on submarine 
detection, receiving the C.B.E. in 1917 and the 
K.B.E. in 1920. The Order of Merit was conferred 
on him in 1931. He was President of the Royal 
Society from 1935 to 1940, an Honorary Fellow of 
Trinity College, Cambridge, and received honorary 
degrees from no less than sixteen British and 
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THe Late Str W. H. Braae, O.M., F.R.S. 


American universities. In conjunction with his 
son, W. L. (now Sir Lawrence) Bragg, he was a 
recipient of a Nobel Prize in 1915. Other distinc- 
tions conferred upon him included the Rumford 
and Copley Medals of the Royal Seciety; the 
Franklin Gold Medal of the Franklin Institute, 
Philadelphia ; the Barnard Gold Medal of Columbia 
University, and the Gold Medal of the Societa 
Italiana della Scienze (both jointly with Sir Lawrence 
Bragg); the Faraday Medal of the Institution of 
Electrical Engineers; the John Carty Medal of 
the National Academy of Sciences of the United 
States; and the Platinum Medal of the Institute 
of Metals. He was a member or corresponding 
member of the principal scientific societies of 
France, Holland, Italy, Denmark, Norway, Spain 
and the United States, concerned in his special field 


Six years later, ' of research, but took an active interest also in those ' place. 
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associated with the various branches of engineering 
| and showed, in such addresses as his Gustave (ane 
| Lecture to the Junior Institution of Engineers j;, 
| 1938, a full appreciation of the engineer's outlook 
}and the directions in which pure science and engi 
leering could collaborate most fruitfully. For this 
reason, he was a particularly valuable member of 
the Advisory Council for Scientific and Industria} 
| Research, and of various organisations created by 
the Government to enlist the co-operation of 
scientists most effectively in the prosecution of th 
war. 

Bragg began his experimental research work at 
a time when men of science were keenly interested 
in the newly found radioactive properties of various 
heavy elements, and in 
the X-radiation whic! 
Réntgen had discovered. 
It is remarkable that 
he was already 42 years 
of age when his first 
scientific work was pul 
lished (in the Phil 
sophical Magazine, 1 
cember, 1904). As Pri 
fessor of Physics at 
Adelaide, he had «a 
quired that profound 
knowledge of his sul) 
ject which enabled him, 
in later years, to take 
the lead in simple, y 
accurate, 
both to students and 
to audiences of inte: 
ested non-scientists. His 
first paper at once s 
cured the interest of his 
scientific c« mtem poraries 
and has remained a 
standard reference work 
ofits time. It described 
the results of an i: 
vestigation into th 
ranges and velocities of 
the heavy, positively 
charged x-particles fro: 
radium and other radi: 
active substances, 
their absorption =} 
gases and solids, anid 
on the ionisation that 
they cause. By an 
ingenious method lh: 
obtained curves, subs¢ 
quently known as Bragy 
ionisation curves, r¢ 
lating the ionisation pro 
duced to the distance 
travelled by the «-parti 
cles from their source, 
and these curves showed 
the existence of a maxi 
mum of ionisation, and 
a definite range beyond 
which no __ ionisation 
takes place. 

From this work he 
was led on to consider 
the nature of the y-rays 
of radium, and of the 
,less penetrating, but otherwise similar, X-rays 
| He pointed out that there were phenomena, common 
\to both radiations, which could not be explained 
|by a simple wave theory, and he put forward a 
corpuscular theory in which the y-ray or X-ray was 
| described as being, or carrying with it, a B-particle 
| (electron) to which sufficient positive electricity had 
been added to neutralise its charge, but without 
changing its mass. In his own inimitable way b 
| described this mass-less positive charge as covering 
the f-particle with a “cloak of darkness.” He 
| pointed out that y-rays could produce B-particles, 
|on absorption in various substances, the speed of 
|which was independent of the atoms from which 
| they arose and dependent only on the penetration of 
|the y-rays; in other words, mutual interchange ot 
total energy between y-ray and B-particle could take 
This theory was hotly contested by expon- 


exposition 
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ents of the older “ ether-pulse” theory, who 
regarded the y-rays and X-rays as having a purely 
wave-character, but it eventually became apparent 
that y-, X- and even light rays did possess some 
properties which could not be explained without 
assumptions of a quasi-corpuscular nature. It was 
just at this time that the new experiments of 
Friedrich, Knipping and von Laue (1912), on the 
diffraction of X-rays by crystals, showed that this 
intriguing radiation must also possess a wave 
character. As Bragg wrote at the time,* “ The 
problem then becomes, it seems to me, not to decide 
between two theories of X-rays, but to find. . 

one theory which possesses the capacities of both.’ 
He was quite right ; such a theory was found some 
vears later in the new quantum mechanics. 

. Bragg, with his son, who had just graduated from 
Cambridge, now turned his attention to the new 
experiments described by von Laue and his colleagues. 
it was always his aim to explain physical phenomena 
in as simple a way as possible, and it gave him great 
pride, therefore, when his son was able to demon- 
strate, quite simply, that the diffraction of X-rays 
by crystals corresponds, in effect, to reflection of 
the radiation by the crystal planes which are most 
rich in atoms. W. H. Bragg realised at once that, 
if this were so, crystals could be examined by means 
of an apparatus similar in principle to the ordinary 
optical spectrometer, X-rays replacing light, a slit 
system replacing the collimator, crystal replacing 
the optical grating or prism, and an ionisation 
chamber replacing the observing telescope. The 
ionisation chamber contained a heavy gas and two 


-| crystal when 
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of X-ray absorption edges ; using crystals contain- 
ing various absorbing elements, he noticed that 
heavy differential absorption took place for certain 
combinations of incident radiation and absorber. 
Since the ionisation chamber could be used for 
| accurate determinations of the intensity of the X-ray 
| beams, Bragg was able, even at this very early stage, 
| to measure two phenomena that are by no means 
| Simple from a theoretical point of view ; firstly, the 
| change of intensity of reflection as the temperature 
| of the crystal changes, and secondly, the “ extinc- 
| tion * or apparent increase in absorption of the 
X-ray reflection is actually taking 

| place. 
His contributions to the subject of crystal analysis 
were not confined to the experimental side. In 
| 1915, he gave to the Royal Society an outline of the 
| method of Fourier analysis, which makes use of the 
fact that any periodic arrangement of density, 
| however complicated, can be resolved into the sum 
| different amplitudes. This device, which underlies 
the present accepted methods of analysis of com- 
| plicated structures, was more fully developed some 
| ten years later by Duane and others, but it is an 
| indication of Bragg’s mathematical insight that he 
| should have recognised its potentialities only three 
| years after the first X-ray photograph of a crystal 
| was taken. In this year, as stated above, W. H. 
| Bragg and W. L. Bragg were jointly awarded the 


| Nobel Prize for Physics ; and it is significant that, | 


| with part of the prize money, Bragg purchased a 
really first-class lathe. It may be mentioned that, 


|of a number of simple harmonic components of | 


electrodes, one of which could be the wall of the | 
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earlier investigations of the crystal structures of 
elements and of ionic compounds had revealed what 
was then regarded as a surprising absence of any 
kind of grouping into molecules. This had led some 
scientists to infer that chemical molecules would not 
be found to exist at all in the crystal state. In 
1921, Sir William began an investigation into the 
construction of those compounds in which the 
existence of a separate chemical molecule was most 
likely, namely, the compounds belonging to the 
|immense field of organic chemistry. Although the 
exact atomic positions Gould not at first be deter- 
mined, he was able to show, by a comparison of the 
crystalline architecture of naphthalene and anthra- 
cene, that the molecules of these two substances 
were almost exactly as the chemist had supposed 
them to be, an arrangement of two linked benzene 
rings in naphthalene and of three in anthracene ; 
and that these rings had approximately the dimen- 
sions of the rings which occur in the allotropic forms 
of carbon, diamond and graphite. 

Thus the structural formule of the organic 
chemist were proved to have a real physical signi- 
ficance. From this time onward, a constant stream 
of experimental and theoretical work was poured 
forth by the team of research workers whom Sir 
William had gathered around him at the Davy- 
Faraday Laboratory, and who were inspired and 
guided by his genius. It was shown that whereas, 
in diamond and in aliphatic compounds generally, 
the carbon-to-carbon linkages were puckered and 
| the C-C distance was 1-54 A., in graphite and in 
aromatic compounds they were plane and the 








chamber. The reflected X-rays entered through a 
thin window and ionised the gas ; the negative ions 
were collected at one electrode and the positives at 
the other, and their rate of production was measured 
with a gold-leaf electroscope. Thus the ionisation 
spectrometer came into existence and at once an 
immense field of research was opened up. 


First, Bragg showed that the reflected rays had, | 


to a first approximation at least, the same properties 
as the incident X-rays. Then it was found that, in 
addition to the white radiation (of continuously 
varying wavelength), there were in the incident 
X-ray beam strong monochromatic components 
forming a line spectrum characteristic of the material 
of which the target was formed. These mono- 
chromatic components were reflected very intensely 
when the crystal was in the positions given by W. L. 
Bragg’s law, nA == 2d sin 6, where n is the order of 
the spectrum, A the wavelength of the radiation, 
d the spacing of the reflecting planes, and @ the 
angle of incidence and reflection. 
such component of known wavelength, the values 
of n and @ could be measured and d deduced. Not 
only could d be found for many crystal planes, but 
the angles between the planes could also be measured 
and the intensity of reflection (measured by the rate 
of ionisation produced) could be related to the 
density of atoms in each plane. With this magni- 
ficent tool, a combination of atomic ruler, pro- 
tractor and balance combined, the structures of 
many simple substances were determined. Syivine 
(KCl) and rocksalt (NaCl) had already been analysed 
by the Laue photographic method, using white 
radiation. By means of the Bragg spectrometer, 
the atomic arrangements of diamond, ZnS, FeS,, 
CaF,, CaCO, and several other elements and com- 
pounds were speedily elucidated by W. H. and 
W. L. Bragg. 

This, however, was not the only, or even the most 
important, use to which the ionisation spectrometer 
could be put. Given a crystal of known structure, 


in the construction and maintenance of the early | corresponding distance was reduced to 1-41 A. 
' ° ° o . 
‘experimental apparatus Bragg (as he himself was|The structures of long-chain compounds were 


By using one 


| the first to recognise) was fortunate in having as 
| workshop assistant an instrument-maker of the first 
jrank; C. H. Jenkinson, who died in 1939, accom- 
| panied Bragg from Leeds to the Carey Foster Labora- 
tory at University College, London, and then to the 
Royal Institution in 1923. At the same time, no 
small manipulative skill was requiredin the ordinary 
usage of the spectrometer, and in this Bragg himself 
was a master. During these earlier days, his gift 
of easy exposition, shown in many lectures and 
written articles, including some in ENGINEERING,* 
drew attention to the practical importance, as well 
as the scientific interest, of the new subject. Even 
he, however, could perhaps hardly have foreseen the 
astonishing range of applications now realised in 
|research and industrial laboratories all over the 
world, applications which vary from the control of 
| heat-treatment and the cold-working of metals to 
the identification of quartz dust in infected lung 
tissue as a cause of silicosis. In 1916 he gave up 
his X-ray’ work for a time, to devote himself to 
problems connected with the war. He had always 
been interested in sound, and, as Director of the 
Admiralty Research Station, he devised a method of 
submarine dete¢tion based on sound location. 
After the armistice, however, he returned to his 
research on crystals. Many of the simpler struc- 
tures had by this time been analysed and in order 
that further progress might be possible Sir William, 
as he had become in 1920 for his scientific services 
|to the nation, realised that adequate use must be 
|made of the vast and almost untapped sources of 
| information contained in the records of the crystal- 
|lographers, and of the definite conclusions of 
| mathematical crystallography. The experimental 
| crystallographer measures the external forms of 
| crystals and deduces the form of the fundamental 
| unit of pattern out of which the crystal is built up. 
From observation of habit, cleavage, etch figures, 
| optical, electrical and magnetic properties, he may 


investigated and the bearing of the molecular form 
and arrangement upon the peculiar properties of 
these compounds in the formation of thin films, of 
waxes and of soaps was made clear. Further 
measurements were made on the variation \of 
intensity of reflection with temperature and the 
structures of the various crystalline modifications 
of SiO, (quartz) were completely elucidated. It 
was the study of this substance that led him to 
define the three kinds of assemblage of atoms in 
the following way :— 

“The simplest is that of the single atom as in 
helium in the gaseous state, in which the behaviour 
of every atom is on the whole the same as the 
behaviour of any other. The next is that of the 
molecules, the smallest portion of a liquid or a gas 
which has all the properties of the whole; and 
lastly, the crystal unit, the smallest portion of a 
crystal (really the simplest form of a solid sub- 
stance) which has all the properties of the crystal. 
There are atoms of silicon and oxygen; there is a 
molecule of silicon dioxide, and a crystal unit of 
quartz containing three molecules of silicon dioxide. 
The separate atoms of silicon and oxygen are not 
silicon dioxide, of course; in the same way, the 
molecule of silicon dioxide is not quartz; the 
crystal unit consisting of three molecules arranged 
in a particular way is quartz.” 

At about this time, a beginning was made on 
such applied investigations as the study of china 
clay, and of animal and vegetable materials; and 
a method of determining crystal orientation was 
devised. The use of photographic methods was 
supplementing the ionisation method and was soon 
to supersede it for general purposes. Such photo- 
graphic methods were made more useful by the 
development at the Davy-Faraday Laboratory of 
various forms of photogoniometers and of inte- 
grating photometers. On the mathematical side, 
classified criteria were published by means of which 





the wavelengths of the characteristic X-radiations | be able to draw conclusions about the crystal sym-| the space-group could be determined with a mini- 


from targets made of various metals, including | 
platinum, osmium, iridium, palladium, rhodium, | 
copper and nickel, were all measured, and their | 


The | 


absorption in various filters determined. 
brilliant work of the young physicist Moseley (whose 
loss in the Dardanelles in 1915 was one of the un- 
necessary tragedies of the last war), in relating 
X-ray frequency to the atomic number of the 


emitter, was founded on this early method of wave- | 
Bragg also used his ionisa- | 
tion spectrometer for measurement of the position | 


length determination. 





* Nature, vol. 90, page 360 (1912-13). 


metry. The mathematical crystallographer is able 


}mum of labour, and later the geometry of the 


to describe all the types of geometrical crystal| rotation method of crystal analysis, previously 
arrangement that can exist and to prove that there | rather formidable, was reduced to order and com- 
are 230 such space-groups and no more. Unfortwn-| parative simplicity. From 1930 onwards, a series 
ately, most of these space-groups involve one or|of masterly Fourier analyses of relatively compli- 
more unknown parameters and as the complexity | cated organic compounds was carried out by 
of the substance increases, so the number of para- Dr. Robertson and others in the Laboratory, and 
meters is multiplied. X-ray analysis becomes a/| these results delighted Sir William. He himself 





| * ENGINEERING, vol. 96, page 422 (1913); vol. 97, 
' page 814 (1914); and vol. 99, page 369 (1915). 





problem in the determination of the space-group, | 
and in the measurement of the parameters. The | 


did little, if any, experimental work after about 
1926, except in the form of preparation for lectures, 
but he excelled in the art of deduction and inter- 
| pretation. He wrote a number of books, including 
| Studies in Radioactivity (1912) ; X-Rays and Crystal 





Structure (1915, with W. L. Bragg; several subse- 
quent editions); The World of Sound (1920); 
Concerning the Nature of Things (1925) ; Old Trades 
and New Knowledge (1926); Craftsmanship in 
Science (1928) ; An Introduction to Crystal Analysis 
(1928); The Universe of Light (1933); and The 
Crystalline State (1933), with W. L. Bragg. He 
gave many delightful courses of lectures at the Royal 
Institution and elsewhere ; his Christmas lectures 
to the children will be particularly remembered. 
He also wrote many articles describing current 
research and its applications. 

During the last two years of his life he was 
greatly interested by new phenomena, the observa- 
tion and photography of which were only made 
possible by means of very powerful X-ray beams. 
The use of large rotating hollow targets and efficient 
water-cooling enabled X-ray tubes having a maxi- 
mum power input of 5 kW and 50 kW, respectively, 
to be designed and built at the Royal Institution. 
With this and other special apparatus, experiments 
were carried out on the changes in crystal structure 
that take place when deuterium (heavy hydrogen) is 
substituted for hydrogen in various compounds, on | 
the compressibilities and other elastic properties, 
of long-chain compounds in different directions, and 
on phenomena that appear at low temperatures 
and at temperatures near the melting-point. Sir 
William took a special interest in the diffuse 
background effects which could only be observed 
on well-exposed photographs of single crystals. | 
The use of monochromatised radiation showed that 
these “extra” background pictures were in some | 
cases extremely beautiful and in all cases quite 
inexplicable in terms of a regular extended arrange- 
ment of stationary atoms. A very complicated | 
mathematical theory had been in existence since 
1925 which could explain these extra reflections as 
due to the thermal vibrations of the atoms, but | 
Sir William, as always, was keen on simplifying | 
the theory so that it could be understood by the 
non-mathematician. He had a profound belief 
that natural laws are not so complicated that they | 
have to be expressed in masses of equations, and | 
was sure that, if the phenomena were properly 
understood, they could be visualised and expressed | 
quite simply. He wrote several papers on these | 
extra reflections, including one which is still unpub- 
lished because it was completed, we understand, only | 
three days before his death. He died, as he would 
have wished, in full possession of all his powers, yet 
leaving no unfinished work behind. 








LETTER TO THE EDITOR. | 


PAPER ECONOMY IN THE | 
DRAWING OFFICE. 
To THe Eprror oF ENGINEERING. 

Srr,—In the leading article in the above subject | 
in your issue of March 6 last, page 192, you com- 
ment favourably on the standardisation of drawing 
papers. In this connection you refer also to the 
German standards organisation as having adopted 
a similar system. May I be allowed to say that 
these standards cannot now be considered as Cer- 
man standards, but are accepted in nearly all 
countries in which the metric system of measure- 
ment has been adopted. 

It is correct to state that the incentive for the 
standardisation of paper sizes came from Germany, 
but it may be of interest to mention that the same 
standard size of sheet was employed during the 
French revolution, when the metric system was also 
adopted. 

In my view, the matter of book sizes is a special 
question which -should be treated separately. [| 
would point out, however, that a great number of 
German books are issued in the size A5 (15 cm. by 21 | 
em.), and almost all German technical papers are 
of the size A4 (30 cm. by 21 cm.). 

Yours faithfully, 
Sutton, Surrey. Paut GRODZINSKI. 
March 11, 1942. 








Swiss INpusTrRIes Farr.—We are informed that the 
26th annual Swiss Industries Fair will take place at Basle 
from April 18 to 28, 1942. 
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OF COKE.* 


BENNETT. 


THE FUTURE 
By J. G. 

Is the star of coke in the ascendant, or is it due to 
wane ? Has coke a future or only a past? Between 
20 million and 28 million tons of coke are produced 
annually in Great Britain. There are many factors 
which determine the considerable fluctuations in 
output, but for more than a century coke has been the 
largest single source of energy obtained by processing 
coal. The other derivatives—electricity, gas, tar, 
benzole—all taken together, do not equal in potential 
energy the manufactured solid fuels produced in coke- 
ovens, gasworks, and low-temperature carbonisation 
plant. 

In Table I, herewith, the various sources of energy 
are set out on a common basis by reducing their energy 
potential to the amount of heat obtainable by complete 
conversion to thermal energy. The figures are for 1937. 
This is expressed in megatherms, where one megatherm 
equals one million therms—that is, about 3,700 tons 
of coke, or some 29,300,000 kWh. Hydrogenation pro- 
ducts are not included in the total, as they are derived 
mainly from the treatment of tar and creosote oils, 
which are already comprised within items 5 and 6. 

Table I shows the importance of coke compared with | 
other derived forms of energy. When it is considered 
by comparison with raw coal, the quantity consumed | 
is relatively small. About 130 million tons of coal were 
consumed by the home market in 1937 for industrial | 
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and domestic purposes, apart from the production of | 
coke, gas, and electricity. This is more than five times | 
greater on an equivalent energy basis than the con- 
sumption of coke. The importance of the latter, there- 
fore, lies principally in special properties which it 
possesses, such as smokelessness, rigidity under heat 


TABLE I. 


Energy Derived from Coal by Various Processes. 


Energy 
in Per- 
Mega- centage. | 
therms 


Coke (including own consumption 
Gasworks 12,943,000 tons 
Coke ovens 14,931,000 | 
L.T. coke 376,000 

| 
per Ib 7.! 52 } 


28,250,000 at 
12,000 B.Th.t 
Gas 
Gasworks 316,400 mill. cub. ft. at 
480 B.Th.U. per cub. ft 
234,304 mill. cub. ft. at | 
520 B.Th.U. per cub. ft. 
(excluding sales to gasworks) 
L.T. plants 


Coke ovens 


7 mill. cub. ft. at | | 


800 B.Th.U. per cub, ft 
Electricity | 
Total units sent out: 23 x 10° units at} | 
3,413 B.Th.U. per unit | 
Light oils } 
From coal, coal tar, et« 98-3 mill, | 
gall. at 1-5 therm. per gall | 
Heavy oils 
From high- and low-temp. carb 105 
mill. galls. at 1-7 therm per gall 
Tar | 
From gasworks, coke ovens, et« 


1,900,000 tons at 16,200 B.Th.U. per tb. 689 


12,148 100-0 } 


and uniform ash distribution. For sheer quantity 
coke is the chief of all manufactured commodities made 
in these islands, exceeding even iron and steel. It has 


* Paper read at a joint meeting of the Coke Oven| 
Managers’ Association and the Institute of Fuel, together 
with the Iron and Steel Institute and the Institution cf | 
Gas Engineers, held in Sheffield on Wednesday, 
February 25, 1942. Abridged. 


| 
Industrial uses 


| Gasworks’ own consun ption 
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nevertheless, at present, very restricted markets Over 
70 per cent. of the coke sold on the home market is 
used for one of two purposes—the smelting of iron ope 
and the heating of water. The first is the stapk 
market of the coke-oven industry, and the other that 
of gas coke. In Table II, herewith, is set out the con 
sumption of coke for various purposes, so far as these 
can be ascertained from the data published in the [sth 
Annual Report of the Secretary for Mines (1938). 
Statistics of the Iron and Steel Industries (1937). thy 
Final Report of the Fifth Census of Production (1034 

an analysis made by Boon, and private communica 

tions. 

Even during the present period of intense tivity 
of the steel industry, only 75 per cent. of oven coke 
goes to blast furnaces and cupolas, the remainder being 
absorbed by other industries and the demestic market. 
Nearly 80 per cent. of gasworks coke sold goes fo, 
heating water. It is only low-temperature coke that 
falls outside this broad generalisation. It goes almost 
entirely to open fires, but constitutes little over | per 
cent. of the whole. It is remarkable that coke should 
depend so much upon two rather specialised applica 
tions. Are there valid economic and technical reasons 
why this should be so? The linking of a commodity 
to a specialised market is a doubtful advantage unless 
that market be very stable and can be relied upon to 
maintain its demand in times of depression, as well as 
in periods of industrial activity. The two markets for 
coke are in the sharpest possible contrast in this respect 
Blast-furnace demand is controlled by many factors 
the activity of the steel industry, the state of the 
import and export trade in steel, particularly the 


} extent of foreign dumping, and the relative cost of 
scrap- and pig-iron for steel making. 


In consequence , 
blast-furnace coke consumption shows sharp fluctua 


TABLE II.— Markets for Coke (1937). 


|Consumption.| Percentaye 
‘ons tf Tota 


Exports 2,452,000 

Iron and steel! 
Blast furnaces 
Iron foundries 


9,660,000 
1,113,000 


| Domestic uses 


Central-heating and hot-water 

supply 7,380,000 
Open fires: L.T. coke 350,000 
Coke grates $25,000 


280,000 
200,000 
1.900.000 


Bakeries 
Horticulture 
Other uses 
23,750,000 
4.500.000 


Total 28,250,000 


tions, as is seen from the graph on this page, showing 
the consumption from 1913 to 1938. The full line 
represents blast-furnace coke and the dotted line, 
domestic coke. By contrast, the domestic coke market 
is extremely stable. 

The desirability of broadening the market for coke 
has long been recognised by the carbonisation industries 
Endeavours to open new markets may take broadly two 
forms. First, the use of existing grades and qualities 
of coke may be extended in markets at present small, 
but capable of extension. Secondly, quite new applica 
tions may be developed, involving possibly the produ 
tion of special grades and qualities. In the first field, 
the London and Counties Coke Association, during the 
past ten years, has shown great resourcefulness and 
ingenuity in developing new markets for coke, both by 
the improvement of coke-using equipment and by 


|education and service work among consumers. The 


Approved List of Coke-Burning Appliances, drawn up 
by the L.C.C.A. on the basis of thorough performance 
and constructional tests, is a model of its kind. Special 
qualities of coke, and gas-ignited coke grates have been 
introduced by the gas industry with the aim of captur 
ing the important market for living-room fires. Not 
withstanding the considerable expansion of old market 
the fact remains that no very large new markets f 
coke have been opened up since the introduction of th: 
independent domestic water heater, some 4) years ay’ 
The coking industry tends to fall into two sections 
the ovens tied to steel works and those at collieries. 
The problem of markets is clearly different for thes 
two, and any tendency towards an increasing sepa! 
tion of interests would intensify the problem of dealinz 
with variations in blast furnace demand. The best 
coke- and gas-making coals constitute only a smal! 
fraction of the coal reserves of the country, and they 
are being exhausted at a more rapid rate than thi 
other varieties. Some of the best seams are already 
virtually worked out, with the result that on the on 
hand production costs are rising, and on the othe 
quality can only be maintained by washing a higher 
proportion of the coals than used to be necessa! 
One of the most important contributions made by t 
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Fuel Research Board to the welfare of the fuel indus- 
tries has been to show that it is possible to make coke 
and gas from a far wider range of coals than was 
formerly supposed. It is regrettable that the Board 
curtailed, some years ago, the important programme 
of work on the carbonisation properties of coals outside 
the normal coke- and gas-making range. 

There are many British coals from South Durham, 
Wales, Kent, and other districts which possess surplus 
agglutinating power, and, when blended with weakly 
caking coals and breeze, can produce a coke of adequate 
strength. This property is widely utilised in the coking 
industry, which, on account of the small size at which 
coal is charged to the ovens, can assure an intimate 
mixture of the various coals. Carbonisation methods in | 


the gas industry do not lend themselves so readily to | —_ 


the adoption of blending. The present practice of 


charging roughly crushed coals or nut coals to either | 


continuous or horizontal retorts leads to a mixture of | 
coals remaining a mixture which cannot be called a 
blend in the sense of producing a substantially homo- | 
geneous charge. On the other hand, continuous 
vertical retorts, which probably furnish well over 50 per | 
cent. of the coke produced by the gas industry, are | 
peculiarly suitable for handling weakly coking and | 
non-coking graded coal. It is estimated that some- | 
thing like 25 per cent. of the coal used in continuous | 
vertical retorts, or, say, 14 per cent. of the total coal | 
carbonised by the gas industry, is of this nature and 
this proportion could be increased if other continuous | 
vertical plants could obtain leaner coking coals so as | 
to give the same cost per therm of gas made as that | 
with the richer coking varieties. If, however, the gas | 
industry must envisage in the future the use of a| 
proportion of weakly or non-coking slacks, it must | 
resort to blending with coking coals. 

It may be taken, moreover, that technical progress 
in carbonisation has not reached its limit. As in most 
engineering processes, the development of carbonisa- 
tion plant is largely a matter of —— It has 
been shown by the Northern Coke Research Committee 
that strong cokes can be made from very poorly coking 
coals if carbonisation is effected under a slight pressure. 
It is known in practice that the best and densest coke 
is made in the first 2 ft. above the sole of the ordinary 
coke-oven, where the pressure of the coal charge is 


TaBLe ILI.—Thermal Efficiency of Complete Gasification. 





Thermal Efficiency. 





| Calorific —_—_—_—- — 
Value. } 
lheo- Probable 
retical Effective. 
Producer gas (coal) 130-150 80 75 
Water gas (steam coal) 290-320 oO 55 
fravers-Clark gas 360-370 | 65 60 
Lurgi gas 400-450 60 55 
ias Research Board gas 450-500 65 55 


greatest. There is no reason why ovens capable of 
withstanding such pressures should not be built and 
operated successfully. It is likely that, in future, 
virtually all coals having from 80 per cent. to 88 per 
cent. of carbon on the dry ash-free basis will be found 
suitable for coke manufacture, either in special ovens 
or by blending. This will mean that the bulk of the | 
bituminous coal reserves of the country will become 
ivailable to the carbonisation industries. 

The question of complete gasification is, obviously, 
one which arises only for the gas industry, since, for 
coke ovens, coke is the primary product. There are 
three factors which will determine whether complete 
gasification is to become an established process within 
say, the next ten or twelve years: (a) the thermodynamic 
efficiency which complete gasification can offer ; (6) the 
capital and operating costs of the process ; and (c) the | 
relative market values of coke and gas. Complete | 
gasification can range from producer- or water-gas | 
plant up to light hydrocarbon synthesis on the lines of | 
the Lurgi or Gas Research Board processes. There are 
intermediate stages, such as the Travers-Clark im- | 
proved water-gas process, in which an increase in 
ilorific value up to 20 per cent. is obtainable by re- | 
cycling. The possible range of gas qualities and the | 
thermal efficiencies are shown in Table III, above. | 
The working efficiency obtainable in practice is very | 
unlikely to exceed 55 per cent., or at most, 60 per cent., | 
for any of the processes. Those which make a low | 
calorific value gas are at a disadvantage on account of | 
the extra distribution costs, while those which make a | 
rich gas involve heavy capital costs and also high} 
Operating expenditure for compression and for the 
supply of oxygen and catalysts. 

(To be continued.) 














SALVAGE OF WASTE PAPER ON SOUTHERN RAILWAY.— | ¢ 
Last year the salvage of waste paper on the Southern 
Railway amounted to 956 tons, of which 35 tons came | 1 


from old records. 





| in receipt of sick benefit increased from 6,176 to 6,668 


| 1,142. 


| organisation’s Journal that on February 10 the execu- 


| parties to the wages agreement, met Imperial Chemical 


| wasted, specially by the Army. 


on every 


tute labour cannot be trained at speed for the highest 
kinds of skilled work. 
other expedients that have been adopted do not and 
cannot justify, in any sense’ whatever, the waste of 
skilled men.” 


Regulations. 


mittee of the British Employers’ Confederation and the 
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LABOUR NOTES. 


UnpeR an award of the Railway Staff National 
| Tribunal—which was issued last week—the total war 
| wages of adult railwaymen will be increased by 4s. 6d. 
|}a week. As a result, those in receipt of the minimum 
| basic rate for rural areas of 47s. will now receive, 
including the war allowances of 11s., a weekly wage of 
62s. 6d., those in industrial areas a weekly wage of 
638. 6d., and those in the London area a weekly wage 
of 65s. 6d. Similar increases are awarded to women 
| who already receive, or after the probationary period 
of three months, will be entitled to, the male minimum 
basic rates. The claim of the National Union of Rail- 
waymen was for a 3/. a week minimum wage exclusive 
of bonus. 


The application of the Railway Clerks’ Association 
was for a 201. a year increase in the wages of the lowest 
paid salary staff. The Tribunal decided that, for the 
period of the war, the salary of Class 5 male clerks be 
increased by one annual increment of 101. to a maximum 
of 2101. a year at 32 years of age, and that the salary 
scale for clerks in Class 4 shall begin at 2201. a year. 
The scale for Class 2 women clerks is extended by one 
annual increment of 2s. 6d. a week to a maximum of 
62s. 6d. a week at 32 years of age. In the opinion of the 
Tribunal, the claim that women clerks are performing 
duties “‘ similar in character and value ” to those per- 
formed by men was not established. 


The increases, which apply from the first pay day 
after March 9, are not to be taken into account in con- 
nection with superannuation or pensions, but in the 
case of the conciliation staff, they will be taken into 
consideration in calculating the payments for over- 
time, Sunday duty and night duty. Under the terms 
of reference, it was agreed that the decisions of the 
Tribunal on the issues raised should be final and 
binding. a. 

In February, the home-branch membership of the 
Amalgamated Engineering Union increased from 
549,677 to 558,708, and the Colonial-branch member- 
The number of members 


R= O7 


ship from 57,273 to 58,803. 


and the number of superannuated members decreased 
from 13,259 to 13,205. The number in receipt of 
donation benefit decreased from 148 to 143, and the 
total number of unemployed members from 1,209 to 


Mr. Tanner, the president of the Amalgamated 
Engineering Union, reports in the March issue of the 


tive council, together with the other unions which are 


Industries, Limited, to discuss an application for an 
increase in the war addition. Agreement was reached 
on the following terms:—That, as from Monday, 
February 9, the basic rate be increased by $d. an hour, 
and that, as from Monday, January 26, the war addition 
be increased by 4s. a week, making the total weekly 
war addition 13s. _ 

The joint unions also agreed, Mr. Tanner adds, to 
the insertion of the following clause to govern the 
payment of the war addition in future :—‘‘ The war 
addition will not be paid in respect of any week during 
which a worker absents himself from work for three 
days or more without reasonable cause or without 
having obtained leave.” 


Most of the editorial notes in the March issue of the 
Amalgamated Engineering Union’s Journal are devoted 
to comments on the report of the Beveridge Com- 
mittee which was set up to investigate the uses made 
of skilled men in the fighting services. The writer 
claims that the report confirms the union’s contention 
that skilled men recruited for the Forces were being 
That wastage of skill 
is regarded by him as deplorable. “ Skill,” he says, 
‘is a scarce commodity. Workers qualified by training 
to handle the intricate machinery and complicated 
processes of modern engineering practice do not grow 
bush. The demands of mechanised war 
throw an increasingly heavy burden on the skilled 
personnel of the engineering and allied trades. Substi- 


Dilution, training, and all the 


Absenteeism at war factories will, in future, be a 
lirect offence subject to prosecution under the Defence 
The matter was discussed at a meeting 
n London, last week, of the Joint Consultative Com- 








Trades Union Congress General Council, over which 
Mr. Bevin, the Minister of Labour and National 
Service presided. Absenteeism will now become an 
offence after it has been referred to the works’ commit- 
tees or other joint councils, and after the person con- 
cerned has had four days in which to reply to any 
charges. Hitherto, the facts have been reported to the 
National Service Officer, who issued a direction, and it 
was only after this had been ignored and the offence 
continued that prosecution could follow. The Essential 
Work Order will be amended accordingly. 


The number of disputes involving stoppages of work 
reported to the Ministry of Labour and National 
Service as beginning in January in Great Britain and 
Northern Ireland, was 57, as compared with 76 in the 
previous month and 64 in January, 1941. In these 57 
new disputes about 16,100 workpeople were directly 
involved, and 700 indirectly involved (i.e., thrown out 
of work at the establishments where the disputes 
occurred, though not themselves parties to the disputes). 
In addition, about 300 workpeople were involved, 
either directly or indirectly, in five disputes which 
began before January, and were still in progress at the 
beginning of the month. The number of new and old 
disputes was thus 62, involving about 17,100 work- 
people, and resulting in a loss, during January, esti- 
mated at 59,000 working days. 





Of the 57 disputes beginning in January, seven, 
directly involving 400 workpeople, arose out of demands * 
for advances in wages ; eight, directly involving 2,500 
workpeople, out of proposed reductions of wages; 
14, directly involving 8,000 workpeople, out of other 
wage questions; two, directly involving 200 work- 
people, out of questions as to working hours; 10, 
directly involving 3,400 workpeople, out of questions 
respecting the employment of particular classes and 
persons ; and 15, directly involving 1,100 workpeople, 
out of other questions respecting working arrangements. 
One stoppage, involving 500 workpeople, was in support 
of workers involved in another dispute. 


Settlements were effected in the case of 54 disputes, 
11, directly involving 1,800 workpeople, in favour of 
the workpeople; 28, directly involving 8,100 work- 
people, in favour of the employers; and 15, directly 
involving 3,400 workpeople, in a compromise. In the 
case of six other disputes, directly involving 1,300 
workpeople, work was resumed pending negotiations. 


Any existing group, free association, registered asso- 
ciation, or public utility association in France, whose 
real aims or activities are found to be contrary to the 
national interest, may be dissolved by a Decree issued 
by the Council of Ministers. Hitherto, legislation has 
been necessary for that purpose. The Act providing 
for this imposes very heavy penalties of imprisonment 
and fine on any person who takes part in the main- 
tenance or direct or indirect reconstitution of a dis- 
solved group or association. The real and personal 
property of dissolved groups and associations will be 
seized and liquidated, and the proceeds devoted to 
public or public utility undertakings or to assistance or 
charitable institutions. 


Germans, who were in receipt of pensions under the 
workers’ and employees’ insurance schemes were not 
protected in the event of sickness, such protection 
being given only in the case of pensioners under the 
miners’ insurance scheme. Therefore, they had to 
insure on their own account, or have recourse to the 
social assistance services in order to obtain medical 
assistance. Pensioners who had formerly belonged to 
a sickness fund were thus deprived of their right to 
medical assistance just at the time when they needed 
it most and when their income was smallest. 


Legislation passed recently introduces a system of 
pensioners’ sickness insurance. Under it, every 
person in receipt of a worker’s or a salaried employee’s 
pension is liable to sickness insurance and may claim 
medical, pharmaceutical and hospital assistance. The 
cost of the scheme is borne chiefly by the sickness 
funds which are financed out of equal contributions 
from insured persons in employment and their em- 
ployers. In addition, however, every person in receipt 
of an invalidity or old age pension has his pension 
reduced by 1 RM. a month, which is paid to the sick- 
ness fund. Widows and orphans in receipt of pensions 
are covered by the sickness insurance without having 
to pay contributions. Under the scheme, hospital treat- 
ment may often have to be provided for pensioners. 
The municipal hospitals may not charge the sickness 
funds higher fees than those normally applied in the case 





of hospital treatment for their ordinary members. 
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RESISTANCE TO CAVITATION 
EROSION.* 


By Dr. R. Beecurne. 


CAVITATION erosion is a phenomenon only too familiar 
to shipbuilders and propeller manufacturers. The fact 
that it is an even more serious trouble to manufacturers 
and users of hydro-electric equipment may serve to 
explain why the problem has been investigated fairly 
persistently by them, while largely neglected by the 
shipbuilding interests, although the first steps towards 
the understanding of erosion were made as a result of 
trouble experienced with ship propellers. It was as a 
result of the pitting of the Mauretania’s propellers in 
1912 that the view was first expressed that the erosive 
effect of cavitation was responsible for this type of 
attack. Subsequent investigation in 1915 led to the 
conclusions set out in the report of the Propeller Sub- 
Committee of the Board of Invention and Research, 
which was appointed by the Admiralty and presided 
over by Sir Charles A. Parsons. Although the con- 
clusions of the committeet so clearly pointed the way, 
it cannot be said that the problem of finding a greatly 
superior propeller alloy has yet been solved. This 
apparent sluggishness is undoubtedly due to the 
difficulty of conducting full-scale tests on a variety of 
materials and the lack of any laboratory test which 
could be relied upon to reproduce service conditions. 
The purpose of the present paper is to bring to the 


more particular notice of shipbuilders the vibratory | 


method of testing the resistance of materials to cavita- 
tion erosion, which has already been employed in 
America in connection with the testing of materials for 
water turbines. 

There is still some divergence of opinion as to the 
reason for the pitting of marine propellers, pump 
impellers, turbine runners and similar hydraulic equip- 
ment by the process commonly referred to as cavitation 
erosion, the difference in views being such as to call into 
question the suitability of this naming, since one school 
of thought is inclined to the opinion that the process 
is essentially one of corrosion and not, as is more 
commonly supposed, a mechanical process of erosion. 
From the literature on the subject published since the 
report of the Propeller Sub-Committee, one gathers the 
impression that investigators are unanimous in deciding 
that the process is primarily mechanical; but the fact 


that all authors are at some trouble to express this | 


opinion and to produce supporting evidence of a fairly 
definite, but not necessarily conclusive, nature is an 
indication of their consciousness of the prevalence of 
the opposite view, which is quite widely held among 
those whose experience of cavitation erosion has been 
gained from observations under service conditions and 
not under conditions of careful control. To reach a 
conclusion as to the mechanism whereby pitting occurs, 
a review of the evidence in favour of the theory that it 
is due to erosion is helpful. 
the work of the 1915 Propeller Sub-Committee. 
conclusions may be summarised as follows : 

The conclusions arrived at are that the corrosion of 
propellers is very slight, but that erosion is serious and 
is caused by the hammer action of the water on the 
propeller blades, produced by cavities closing up on the 
surface of the blade. This action may be caused either 
by cavitation of the propeller itself, occurring more | 
generally when the propeller is in a varying wake, or 
by the cavities and vortices formed by the action of 
other propellers ahead of it, and the erosive action is | 
generally aggravated upon a propeller which works in 
the wake of another. The water-hammer action is also 
likely to be produced when cavities are formed in the | 
water by the form of the stern frame, shaft bossing or 
A-brackets, or when the lines are very full or such as 
to cause an eddying wake. From the calculations it 
appears that the pressure of the water hammer is 
independent of the size of the cavity, depending only | 
upon the ratio of its contraction, so that the cavities 
causing the erosion may be large or small. Cavitation 
in itself will only produce erosion when accompanied by 
conditions which cause the cavities to collapse in such | 
a way and in such a position that the energy of collapse 
is concentrated on a small portion of the propeller 
surface. 

The most important of these conclusions is stated in 
the first sentence, and worded thus, as a mere statement 
of fact, it hardly does justice to the work of the com- 
mittee, which produced quite substantial evidence in 
support of the view expressed. Among the propellers 
examined, some were found to have been distorted in 
service by the action of water hammer, being convex 
on the back where the pitting had occurred and not, 
as might be expected, on the face, as would have been 
the case had bending been caused by the main thrust. 
It was concluded that this bending was due to the 
expansion of the surface layers by local hammering. 
Perhaps their most valuable contribution was a 


Their 








* Paper read before the Institution of Engineers and 
Shipbuilders in Scotland on February 10, 1942. Abridged. 
vol. 61, page 223 (1919). 


t See Trans. I.N.A., 





This evidence starts with | 


| and should only be regarded as an interesting indication 
| that the supposed mechanism would be capable of 
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demonstration that the collapse of cavities could cause | by P. Haller,* who comes to the same conclusions and 


stresses as high as 60 tons per square inch or even more. 


is inclined to think that an explanation of the deforma. 


| This was done by thrusting a conical bell downwards in| tion which is actually seen to occur on mic: copie 


a tank of water and suddenly arresting it. 


The inertia 


| examination of some materials will only be found by 


| of the water in the bell caused the formation of a cavity | more advanced considerations, taking into account the 


| in the apex, and the subsequent collapse of this cavity 


in quite thick metal diaphragms. From the known 
|shear strength of the material and the size ,of disc 
sheared out, it was calculated that the stresses of the 
| order mentioned could easily be produced. In this 
case, as in other cases of cavitation, the cavity is formed 
as a result of a momentary drop in pressure in the 


liquid below its vapour pressure and, apart from the | 


| fact that the form of the cavity in the cone experiment 
might be favourable to the development of a particu- 
larly high stress, there is every reason to expect cavities 
formed on propellers to collapse in a roughly similar 
manner and to produce stresses of the same order. 

| The calculations referred to in the latter part of the 

| summary lead to the conclusion that the collapse of 
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cavities or vapour pockets in water would cause pressure 
impacts of the same order as those observed in the cone 
experiments. However, these calculations rely upon a 
number of assumptions made for the sake of simplicity. 


producing impacts of the required order of intensity. 
Since, in the calculations, the factors defining the final 
size of the cavity are not specified, and since the influ- 
ence of dissolved gas is ignored, it is felt that the 
conclusion that the intensity of impact is independent 
of the initial cavity size and depends only upon the 
ratio of the initial and final cavity sizes must be regarded 
with some doubt. 


was found to develop stresses sufficient to punch holes | 


structure of the actual crystal lattice. 
It is considered that this view is wrong, and that the 
evidence produced to show that the pressures due ‘to 
the collapse of cavities are too small to produce plastic 
deformation or fatigue cracking is open to serious 
criticism and is not nearly so straightforward as the 
‘original experiments demonstrating that stresses 
| sufficient to cause fatigue of the hardest materials may 
occur. In view of the number of experiments that 
have been carried out and from which the same dedyc. 
tion has been made, this appears rather a sweeping 
criticism and needs justification. aad 

The, intensity of the blows has been determined }y 
j} using the formula for the pressure developed as the 
| result of impact between two elastic bodies, which is of 
| the form 
vpiViprV: 
| Pp ———_—_-_* 

PiVi + paVs 








| where v is the velocity of approach of the bodies on 
impact, p, and p, are the densities of the bodies, and 
V, and V, are the velocities of sound in the bodies 
| Where the two bodies meeting are both water, this 
|} equation leads to the conclusion that, for a velocity of 
| 1 m. per second the pressure will be 102 Ib. per square 
inch, while in the case where one body is water and the 
other any of the common metals, the resulting pressure 
will be roughly 200 Ib. per square inch. 

Calculation on this basis has been applied to four 
| different cases of erosion. (a) When a high-velocity 
| stream of water is passed through a Venturi throat, 
| cavitation may be caused on the expansion side by any 
small projection producing disturbance of the flow, 
and this has been used as one method of comparing 
the resistance of various materials. Also, Miillert has 
photographed the collapse of the cavities produced, by 
ultra-rapid cinematography, and in this way has 
determined the approximate velocity of approach of the 
walls of the cavities and arrived at a speed of 30 m. to 
70 m. per second. If, as Haller has done, we consider 
only bubbles completely bounded by water, this leads 
to the conclusion that the pressures developed are of 
the order of 3,000 Ib. to 7,000 Ib. per square inch ; 
but, since it is known that many cavities form in con 
| tact with the metal surface, the pressures expected 
would be approximately 6,000 Ib. to 14,000 Ib. per 
square inch. 

(6) The second case which Haller considers is not 
strictly a straightfurward case of cavitation, but is 
rather a drop-impact form of test, although this leads 
to pitting of exactly the same nature as cavitation and 
is in many ways similar. In tests of this type, the 
specimens are mounted on the periphery of a rapidly 
rotating dise and are carried through a jet of water 
which is parallel with the &xis of rotation. The impacts 
cause erosion of the surface of the specimen. Haller 
states that velocities of 20 m. to 40 m. per second will 
cause pitting, and on this basis the pressures developed 
would be 4,000 Ib. to 8,000 Ib. per square inch. While 
it is true that such velocities will cause erosion of the 
least resistant materials, it is found that many alloys 
show no sign of attack at velocities approaching 80 m 
per second and according to equation (1) this corres 
ponds to pressures of 16,000 Ib. per square inch 
Further, the equation leads to the conclusion that th« 
pressures developed are independent of the area of 
surface struck, but it is found that, if the area of the 
specimen striking the jet is reduced, the rate of erosion 
per unit area falls. This discrepancy is probably 
accounted for by the fact that the breaking up of the 
water jet by the impact forms cavities and some true 
cavitation erosion occurs, over and above that due to 
the impact alone. This view is borne out by the fact 
that at sufficiently high velocities erosion occurs also 
on the side of the specimen swept by the jet, where no 
direct impact takes place. 

(c) Thirdly, Haller considers the case of the vibratory 
cavitation test described in greater detail in a later 
section, the principle of which is the rapid vibration of 
a specimen with its face in contact with the test liquid. 
He considers that at the middle of the stroke the 
specimen is moving with a velocity of 5 m. to 10 m. per 
second and that the corresponding pressures will be of 
the order of 1,000 Ib. to 2,000 Ib. per square inch. 
Since the test causes very rapid erosion, this seems 4 
rather surprising conclusion and it is explained by the 














Since the conclusions discussed above were published, 
several investigators hava concerned themselves with 
the measurement of the intensity of the hammer action | 
occurring as a result of cavitation, and, while most of | 
them have been convinced that it is such hammering 
action which causes pitting, they have in several 
instances arrived at the conclusion that the pressures 
produced by the impacts are not sufficient to cause | 
plastic deformation of most metals. The results of | 
these investigations have been summarised in a paper | 


fact that Haller has misunderstood the nature of this 
form of test. He considers only the movement of the 
specimen relative to the main bulk of water and fails 


| to realise that what really occurs is the formation of a 


zone of cavitation pockets beneath the specimen on its 
upward stroke, and their collapse under higher pressures 











* Schweizer Archiv. fiir Angewandte Wissenschaft und 
Technik, March, 1940, page 61. 
t Naturwissenschaften, 1928, page 423. 
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on the downward stroke. His calculations of pressures 
produced in this case are, therefore, quite valueless. 

(d) The fourth case which Haller considers is the 
application of pressure waves to a test specimen by trans- 
mitting a blow through a column of oil. In this case, 
it was found that, if the pressures were applied slowly, 
no effect was observed, while pressures of equal 
intensity applied very rapidly by striking the plunger 


a sharp blow caused perceptible plastic deformation of , 


the specimen surface. The calculated value of pres- 


sures observed to produce cold working and disintegra- | 
tion of the specimen surface were of the order of | 


1,700 Ib. to 4,000 Ib. per square inch, but since the only 
material specifically referred to was aluminium, these 
results can searcely be considered to apply generally. 
All these calculations suffer from the weakness of 
being based upon the assumption of elasticity in cases 
where it is known that plastic deformation may occur. 


Both in case (a) and case (d), attempts have been made | 


to measure the pressures directly with a piezo-electric 
pressure gauge of special design, in conjunction with a 


cathode-ray oscillograph. The pressures recorded by | 
this means agree approximately with the calculated | 
values, but little importance should be attached to these | 
In the first place, since it is | 


results for two reasons. 
known that the impacts do cause plastic deformation 


of metals, the intensity of the blow would be cushioned | 


by plastic deformation of the metal cap on the quartz 
crystal; and, secondly, the blow is of such short 
duration that the quartz crystal would not be uniformly 
compressed throughout its length. It can only be 
concluded that the actual intensity of the blow is much 
greater than the recorded values. 

Hence there is reason to doubt all of the more recent 
determinations of the pressure set up as the result of the 
collapse of cavities, when regarded as upper limits, and 
the investigator is thus led to place reliance on the 
original results quoted by the Propeller Sub-Committee. 
It may be taken, therefore, that where cavitation occurs 
pressure impacts upon a neighbouring metal surface 
will be very severe and may reach values of 60 tons per 
square inch or more, although in general the blows will 
be of varying intensity and probably the pressures 
produced will not normally reach this value. 

Even though such high pressures may occur, it is 
necessary to explain how pressure impacts will cause 
plastic deformation and disintegration of the surface 
material. We are assisted in this by the experiments 
mentioned under (d) above, which show that, when 
Pressures are applied slowly to a specimen face, no 
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plastic deformation occurs, but that, when the same 
pressures are applied very rapidly, the metal surface is 
deformed. As Haller has pointed out, if a plane pres- 
sure wave with a very steep wave front strikes a plane 
metal surface, the sideways expansion resulting from 
the compression of the surface layers will cause tensions 
parallel with the surface in the layers below. When 
the cavities collapsing are fairly small, so that it is no 
longer possible to consider the pressure wave as plane, 
|as is normally the case when cavitation occurs, the 
resulting stress distribution in the metal is very com- 
plex; but general consideration of the problem leads 
| us to expect that tensile and shear stresses of the same 
|order of magnitude as the applied pressure impacts 
will occur just below the surface, and in severe cases 
these would be sufficient to cause deformation of all 
| but the hardest metals. Even if values of the pressure 
impacts be assumed as low as the values of 7,000 Ib. to 
8,000 lb. per square inch, calculated for the Venturi 
method or the drop-impact method, the resulting shear 
stresses will be as great as those associated with slowly 
applied tensile or compressive stresses of 14,000 Ib. to 
16,000 lb. per square inch, and will, therefore, be great 
enough to cause fatigue of most alloys. 

When, in addition to the foregoing considerations, 
| account is taken of the fact that even the most corrosion- 
resistant metals may be eroded by cavitation in non- 
| corrosive media, such as alcohol, paraffin and mineral 
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attack, as a result of the high shear stresses produced 
in the metal by the pressure impacts caused by the 
collapse of cavities in the fluid. These stresses will 
vary in intensity as a result of many factors, but will, 
in severe cases, reach values exceeding the fatigue 
limits of the most resistant materials. (2) As a result 
of the repeated application of stresses exceeding the 
“ pitting limit” of McAdam,* the corrosion of the 
surface may be accelerated. In turn, this corrosion, 
which need only produce very small pits to cause 
stress concentration in such highly localised stress 
fields as those due to the collapse of cavities, will 
accelerate the mechanical disruption of the surface. 
(3) For an alloy to have a high resistance to cavitation 
erosion, it is necessary that it should have a high 
resistance to repeated stressing above the fatigue 
limit and also high resistance to corrosion even when 
repeatedly stressed. If these conclusions are assumed 
correct, they permit judgment as to the suitability 
| of any laboratory test as a basis for selecting materials 
| to be used under service conditions. 

| The vibratory method of cavitation erosion testing 
has been used already by Schumb, Peters and Milligan, 
and also by Kerr. A specimen of the alloy to be tested 
is vibrated at a high frequency, in a direction per- 
pendicular to the face to be eroded, while immersed 
in a bath of the test liquid. Although the amplitude 
of vibration is relatively small, the accelerations 
suffered by the specimen are high. As a result of the 
inertia of the liquid, a low-pressure zone is established 
over the centre of the specimen face on the upward 
stroke and, in this zone, cavities are formed by boiling. 
On the downward stroke, the inertia of the liquid 
causes a zone of high pressure beneath the surface 
of the specimen. At some stage of the change-over 
from low to high pressures, the cavities collapse, in 
much the same way as cavities formed on the suction 








oil, and that inert materials such as glass may also be 
eroded, it becomes clear that the basis of the attack is | 
mechanical, and that pitting will occur as a result of | 
the plastic deformation, embrittlement, and fracture | 
of the surface layers by the stresses resulting from 
| cavitation, even in the absence of a corrosive medium. 
| However, the arguments presented above, leading to 
| the conclusion that cavitation erosion is essentially a 
mechanical attack, must not be taken to imply that 
where corrosion is possible it will play no part. The 
resistance to erosion will, in general, be lowered by the 
presence of a corrosive medium, even in cases where, 
under normal conditions, the corrosion might barely 
be detectable; and, in order that an alloy shall be 
highly resistant to erosion, it must have both a high 
resistance to continued application of stress above the 
fatigue limit and also good resistance to corrosion in 
the medium concerned. 

The conclusions with regard to the mechanism of 
attack may be summarised as follows: (1) Cavitation 
erosion results primarily from the repeated defor- 











mation of the surface layers of a metal exposed to the 
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side of a propeller or turbine runner will collapse as 
they are carried into a zone of higher pressure. 

The apparatus used was similar to that employed 
by the investigators mentioned above, but differed in 
The specimen, in the form of a short 
cylindrical plug with a circular end cap having a 
concave spherical face, was machined so that the 
cylindrical portion was a tight press fit in the end of a 
hard-drawn nickel tube of approximately §-in. outside 
diameter and %-in. wall thickness. The form of a 
section through a diameter of such a specimen is 
shown in Fig. 1 opposite. The tube, about 10} in. 
in length, was mounted vertically and supported by 
a rubber bush at its centre. By virtue of the magneto- 
strictive effect in nickel, the tube was made to vibrate 
longitudinally, with a node at the centre, by applying 
to it a rapidly alternating magnetic field tuned to the 
natural frequency of the tube (9,000 cycles per second). 
The magnetic field was produced by means of a high- 





* Proc. Am. Inst. Min. and Met.. Eng. (Inst. Met. 
Divn.), 1928, page 571. 
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frequency alternating current supplied to a coil con- 
centric with the tube by means of a valve oscillator 
with an output of 350 watts, the circuit diagram of 
which is shown in Fig. 2, page 238. The middle coil 
in the diagram supplies the alternating field, the upper 
coil is a “ feed back ’’ coil connected to the grid of the 
valve, and the third coil carries direct current and 
produces d@ steady polarising magnetic field which 
serves to put the nickel tube in a condition to give 
greater magneto-strictive response. 

The general arrangement of the apparatus and a closer 
view of the coil and tube assembly are shown in Figs. 3, 
and 4 on page 239. Fig. 4 shows the glass vessel con- 
taining the test liquid, in the surface of which the speci- 
men is immersed, and also shows the spiral of tubing 
in the bath for controlling its temperature. This 
spiral is of copper tube, heavily plated with nickel and 
finally coated with a Bakelite varnish, and either hot 
or cold water may be passed through it to hold the 
bath at any desired temperature. The metal cylinder 
shown at the top of Fig. 4 is a constant-head device 
for supplying a steady stream of water for cooling 
the nickel tube, which otherwise heats P rapidly 
to a temperature above the Curie point and then ceases 
to vibrate. To prevent this, water is fed in from a 
jet at the top end of the tube so that it spirals down 
inside and is sucked out, by means of a filter pump, 
through a concentric glass tube extending down to the 
depression in the top of the specimen. 

Before the apparatus was used for surveying the 
resistance to erosion of alloys at present used for 
hydraulic equipment or as a guide in developing new 
alloys, it was considered advisable to make some pre- 
liminary tests to determine the test conditions which 
should be adopted as standard. Since these pre- 
liminary tests were regarded as supplementary to | 
those already made by Schumb, Peters and Milligan, 
and by Kerr, a brief summary of their work is given 
below. 

Schumb, Peters and Milligan made tests to determine 
the relative rates of erosion of a few 
water and then studied the effects of various test | 
liquids, namely, fresh water, 20-per cent. sodium- 
chloride solution, methyl alcohol, and carbon tetra- 
chloride at various temperatures. The results of | 
greatest interest for the present purpose are those | 
obtained with fresh water and salt solution. It was | 
found that at all temperatures between 0 deg. and 
70 deg. C., the loss of weight in salt solution exceeded 
that in fresh water, for the particular alloys tested. 
Further, it was found that the erosion in both liquids 
increased with increasing temperature up to about | 
50 deg. C. and then began to decrease again. The 
authors inclined to the view that the difference in the | 
solubility of air in the two liquids accounted for the 
different rates of erosion and that the increase of erosion 
with increasing temperature was due to a decrease in | 
the amount of air dissolved. The fall of the erosion 
rate at higher temperatures they consider to be due to 
the increased vapour pressure of the test liquid. The 
work of these authors shows the importance of suitable | 
choice of test liquid and of temperature in fixing 
conditions of test to similate average service condi- 
tions. In addition to this work, which had already been 
carried out, it was considered desirable to investigate 
the effect of varying the intensity of erosion with a 
view to determining whether this factor caused a 
change in the relative rates of loss of weight of a 
number of alloys. For this purpose three high-tensile 
brasses were selected, two of which were expected to 
differ little in their resistance to erosion and the third 
of which was expected to be decidedly more resistant. 
These alloys were designated X, Y and Z, respectively. 


(To be continued.) 
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alloys in distilled | 


with the underside of the wing. 
| connects the float to the wing, the links being arranged so 
| that, 


|} connecting two high-pressure pipes and is designed for | 





BRITISH STANDARD Smrzes FoR CHEeques.—The British 
Standards Institution has just issned war-emergency 
specification No. 1009-1942, entitled “‘ Cheque Sizes.” 
This has been prepared at the request of the Federation 
of British Industries and is issued with the approval of 
the Paper Controller of the Ministry of Supply. Two 
maximum sizes have been fixed for ordinary cheques, one 
for those intended for a single signature and the other 
for those to which two or more signatures have to be 
appended. Special maximum sizes have also been 
specified for cheques for use with machine accountancy 
and for specially-printed cheques. In view of the labour 
problem which may arise as a result of any immediate 
change in the use of these two latter types of cheque, 
the sizes at present in use are permitted for the time 
being, provided they do not exceed the specified maxi- 
mum sizes. In cases of new cheques being printed or 
where any change is being made to the design or type, 
the sizes must conform to those specified for ordinary 
cheques. Any variation of the specified maximum sizes 
may only be made with the consent of the Paper Con- 
troller. Copies of the new specification may be obtained, 
price 6d., or 8d. including postage, from the British 





Standards Institution, 28, Victoria-street, London, S.W.1. 





** ENGINEERING *’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawi 
is stated in each case; where none is mentioned, 

Specification is not illustrated. 
Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
ae > Se of eee may be obtained at the Patent 

Branch as. Southampton Buildings, 
C meery-tene, Londen, W.C.2, price 1s. . 
The date of the advertisement of the acceptance of a 
ae Specification is ‘the’ obetvact én 
Gt 8, when the 
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) FET Office 
opposition to grant - a Patent on = on of we 
grounds mentioned in the Acts. 


AERONAUTICS. 

540,236. Retractable Wing-Tip Floats. Blackburn 
Aircraft, Limited, of Dumbarton, and J. D. Rennie, of 
Dumbarton. (4 Figs.) June 5, 1940.—In the retracted 
position, the float 2 is stowed inverted within a recess 6 
in the wing with the profiled deck 2a of the float flush 
with the lower profile of the wing. Each float is 
pivoted on the free end of a swinging strut which is 
pivoted at the other end to the —- In the retracted 








| 





the strut is accommodated in a recess flush 
A system of links 


position, 


during lowering, the float is turned into the 
upright position. Conversely, in retracting the float, it is 
swung inwards and upwards, and at the same time the | 
float is inverted and stowed in the wing. ( Accepted | 
October 9, 1941.) 


HYDRAULIC APPARATUS. 


540,375. Fluid-Tight Pipe Coupling. Gullick, Limited, 
of Wigan, and T. Seaman, of Wigan. (3 Figs.) April 10, 
1940.—The coupling shown is particularly suitable for 





use with a coal-burster. It consists of a male member 27 
having two spigot ends to be inserted into the pipes. 
Each spigot carries a cup leather 34 to provide the 
fluid-tight joint. The female parts are both flanged to 
engage a’ rib 36 on the male member, and the whole 





assembly is held together by a split ring 37 and key ring 
38. The key ring and the split ring are held together 
by keys driven tangentially through the key ring and 
biting into tangential recesses in the circumference of 
the split ring. The two pipes are free to turn relatively 
to one another, the flanges 35 making running contact 
with the rib 36; the cup leathers make a fluid-tight 
joint. Anti-seizing washers can be inserted between the 
flanges 35 and the rib 36. (Accepted October 15, 1941.) 


STEAM ENGINES, BOILERS, ETC. 


541,449. Feed-Water Control Valve. Copes Regu- 
lators, Limited, of London, C. H. Armstrong and N. H. 
Brown, of London. (3 Figs.) May 20, 1940.—The feed 
valve is designed to give a closer control of the feed in 
accordance with fluctuations in load on the boiler. The 
feed valve is housed in a casing 1, and another casing 2 
accommodates a diaphragm which is acted on by the 
steam flow variations in the main steam line. Both 
these casings are mounted upon a float chamber 3 
connected with the water and steam spaces of the boiler. 
Pipe connections 6 and 7 on the feed-valve casing lead 
respectively from the feed pump and to the boiler. At 
the upper end of the feed-valve stem is a piston 10, 
which is an easy fit in the casing. The lower end of the 
valve stem is in a chamber 13. The stem is hollow, and 
a needle valve 14 controls the opening at the lower end 
ofthe stem. A link connects the needle valve to a foating 








lever 16 in the float chamber. The feed water ente ring 
at the inlet 6 has access, through a passage controlled by 
a needle valve 18, to the chamber 13. The top of tke 
valve stem bore opens above the piston 10 and the 
underside of this piston is exposed to the boiler pressure, 
The floating lever 16 is pinned to the ends of two pivote 
levers, one carrying a float and the other being linked 
to a flexible diaphragm 28 in the form of a bellows, 
The lower end of the bellows is secured to the Casing, 
and a coil spring keeps the diaphragm extended. 4 











(541,443) 





union in the lower part of the casing 2 is connected to 
the outlet of the superheater? In operation, the feed 
valve 8 is held in equilibrium by the pressures acting on 
opposite sides of the valve and on the slack-fitting 
piston 10. The feed pressure acts on the underside of 
the valve and, through the needle valve 18, on the lower 
end of the valve stem. The boiler pressure acts on the 
top of the feed valve 8 and the underside of the piston 10, 
while the upper side of the latter is exposed to a pressure 
which will vary up to the feed pressure by an amount 
determined by the opening of the needle valve 14. The 
water level in the float chamber corresponds to the water 
level in the boiler and if this level falls, the float raises 
the needle valve 14 and shuts off the flow of feed water 





to the space above the piston 10, and the water already 
collected above the piston leaks away. The resulting 
loss of pressure above the piston causes the feed valve 
to open and admit more water to the boiler. Simul- 
taneously the lower end of the valve stem leaves the 
needle valve 14 and thus opens the passage in the stem, 
again admitting feed water to the upper side of the piston 
| 10 so that equilibrium is restored. A rise in the water 
level in the boiler has the converse effect. At the same 
time the position of the valve 14 is under the control of 
the load on the boiler. Upon an increase in the load the 
pressure at the outlet end of the superheater falls and 
the bellows contract against their spring, thus raising 
the floating lever 16, and hence the pilot valve, to open 
the feed valve. A drop in the load closes the feed valve 


(Accepted November 27, 1941.) 
MISCELLANEOUS. 
541,551. Excavating Machine. MRoadless Traction, 


Limited, of Hounslow, and P. H. Johnson, of Hounslow, 
Middlesex. (3 Figs.) May 29, 1940.—The machine is 
specially designed for coal-cutting, quarrying and 
tunnelling where slow movement towards the working 
face is involved and where the space available for the 
operation of the machine is limited. The machine is 
mounted on a pair of cylinders 1 and 2 having respec- 
tively left- and right-handed helical ribs for engaging 
the ground. Power is supplied to them by a motor 3 
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through a differential, and the speeds of rotation of the 
two cylinders are respectively controlled by brakes 
9 and 10 operated by screws which are rotated in unison 
by a common cable 13slooped round a control drum. 
This drum is splined on to the shaft of a steering wheel 16. 
Axial movement of this shaft operates the reversing 
gear. Mounted on top of the machine is a sceop 20 with 
a leading edge 21 to facilitate the loading. The scoop is 
operated hydraulically, the power being derived from 
the pump 23 connected to the motor 3. (Accepted 
December 2, 1941.) 
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AUTOMATIC WELDING IN 
SHIP CONSTRUCTION. 


Ir is probable that much of the resistance to heavy 
punishment, especially below water, of which many 
German and some Italian warships have shown 
themselves capable is attributable to the extensive 
use of welding in their construction. There have 
been some outstanding instances, too, of welded 
merchant ships which have withstood successfully 
underwater damage which, almost certainly, would 
have resulted in the loss of a riveted ship. The fact 
that welding is being largely used in the United 
States, therefore, in the building of the ships now 
in hand for the British and United States Govern- 
ments represents not only an opportunity to econo- 
mise in the amount of steel required, but an assurance 
that the ships, when built, will have a better 
expectation of life than those of the emergency 
programme of the last war. It is probable, indeed, 
that the fulfilment of the present vast shipbuilding 
programme within a time short enough to be 
effective will depend to a great extent upon recent 
developments in welding technique, which are 
making it possible to avoid the bottle-neck that 
might otherwise result from a shortage of skilled 
rivet squads. The systematic use of automatic 
arc-welding and, in America, the pre-fabrication of 
large portions of a ship’s structure, are materially 
increasing the rate of production by accelerating 
hull construction and so reducing the length of 


| 
ion which effectively protects the molten weld 


metal against atmospheric contamination. The 
| slag-forming materia! is known by its trade name of 
|“ Unionmelt,” and it is from this that the name of 
the process is derived. The heavy “ melt” blanket 


densities than are used in normal arc-welding by 
hand. The fused Unionmelt powder is a good heat 
insulator and tends to conserve the heat of welding 
in a comparatively small zone, with the result that 
distortion due to expansion and contraction of the 
welded parts is much less than is experienced with 
the older methods. Beneath the layer of Union- 
melt, however, the strictly localised heat ensures 
that the molten metal from the welding rod is 
intimately mixed with the molten base metal to a 
sufficient depth to form a thoroughly efficient 
joint ; and further benefit results from the fact that 
the weld metal cools at a relatively slow rate 
beneath the layer of powder. 

The process is fully automatic, and in shipbuilding 
work comparatively small portable machines are 
employed to carry out the functions of distributing 
the powder over the seam, carrying and feeding the 
welding rod, feeding the current to the weld, and 
moving the equipment along the seam at the correct 
speed. In addition to seam welding, however, a 
rapid method of welding plates, such as tank tops, 
decks, gangways, etc., to the supporting structure 
has been developed during the past year. This 
consists of intermittent plug welding and is illus- 
trated in Fig. 2, on this page. In this method, 





time that a berth is occupied by an individual ship. 
Where prefabrication is employed, work on the berth 


Fig.1. 
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becomes a matter of assembling large units, and this | 
can be carried out at rates which, before the war, | 
would have been considered impossible. 

That these methods are successful is shown by | 
one American yard in particular, where 28 building | 
berths are in use ; the production schedule calls for | 
the launching of one standard cargo-ship hull a/| 
day throughout the present year. This high output, | 
it is stated, is made possible by the employment, | 
wherever practicable, of automatic welding, by | 
which a greatly increased speed of operation can be | 
obtained, together with a high standard of quality. 
In a majority of the new American shipyards 
brought into service during the past twelve months, 
the process adopted is the “ Unionmelt,” developed 
by the Linde Air Products Company, New York. 
For the following particulars of the process, we are 
indebted to Messrs. The British Oxygen Company, 
Limited, who hold the patent rights in Great Britain. 
The process is not a new one—it was described in 
a paper by John W. Hudson and T. W. Jackson, | 
read in New York in 1937* ; but there have been | 
various developments in detail since that date, | 
which have enabled it to be applied to an increasing | 
variety of work. 

The essential features of the Unionmelt process | 
are shown diagrammatically in Figs. 1 and 2, 
herewith, and its application in practice is illus- 
trated in Figs. 3 to 7, on pages 242 and 243, and 
Figs. 8 to 11, on page 250. A granular slag-forming 
powder is automatically fed along the seam in| 
advance of the welding rod, which is a copper- | 
coated bare wire. Welding takes place beneath | 
this layer of powder, some of which is melted by | 
the heat of the arc, forming a liquid blanket «| 











* “ Recent Practice in Welding Large Oil Tankers ”’ : 
Transactions of the Society of Naval Architects and | 
Marine Engineers. See ENGINEERING, vol. 144, page 431 | 
(1937), ' 
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Weld Metal uniting Plates 
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holes { in. in diameter are punched in the top plate 
only, at a spacing of approximately 6 in. in the 


Fig.2. _ 
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Support 


case of }-in. plate. The plates are held down to 
the supports by bolting or by manual tack-welding, 
and the Unionmelt machine is then employed to 
make the plug welds. The rod is centred in the 
hole on a plug of wire wool, the powder is allowed to 
flow round it and the current is switched on, and the 
weld is completed in from 10 seconds to 15 seconds. 
The machine is then moved to the next hole and the 

rocess repeated. By this means, a smooth round 
deposit of weld metal is produced, which completely 
fuses the sides of the hole and a portion of the 
supporting member into a homogeneous mass of 
metal, as strong as the parent metal, and possessing 
the great advantage that it cannot work loose. It 
is stated that, in one shipyard at Cleveland, Ohio, 
14,000 plug welds, as well as 2,390 ft. of Unionmelt 
seam welding, were completed in one month. 

The portable machine used for seam welding, and 
illustrated in action in several of the accompanying 
views, is known as the “U” type. The welding 
rod is automatically fed into the weld zone by means 


|of knurled rollers, driven by an electric motor 


through a reduction gear. The rate of feed of the 
rod is closely controlled, in accordance with the 
demands of the weld, by an automatic regulator 
which governs the speed of the rod-feed motor, the 
method being to use a thermionic valve to regulate 
the current to the motor in accordance with the 
voltage drop across the welding zone. The settings 
of the control apparatus may be varied at will to 
suit the thickness of the plate that is being welded. 
The whole machine is mounted on an electrically- 
driven variable-speed carriage, running on a sec- 
tional track laid parallel to the seam. Although the 
actual welding takes place beneath the layer of 
powder and therefore out of sight, the operator is 
able to tell from the voltmeter and ammeter whether 
it is progressing satisfactorily. No light, radiation, 
smoke or fumes are apparent, so that he needs no 
eye-shield or goggles ; when once set for a particular 
seam, in fact, the machine does not require the 





makes it possible to employ much higher current | 


| presence of the operator at all, but will continue to 
| weld automatically, without attention, however long 
the run may be, if provided with a sufficient reserve 
of powder and welding rod. 

One advantage of the high current employed is 
that the welds penetrate more deeply than is 
practicable with other processes ; for example, it is 
stated to be possible to weld steel, 1 in. thick, in 
one pass at a speed of 10 in. to 12 in. a minute, 
using a current of about 1,500 amperes at a voltage 
of 38 to 40, complete penetration being obtained. 
Structurally, the weld metal freezes in the dendritic 
pattern, and etched cross-sections of Unionmelt 
welds are typical in that they show a fir tree-like 
arrangement of the crystals. The origins of the 
dendrites lie at the junction with the plate material, 
and they grow more or less at right angles to those 
surfaces until they meet outgrowing dendrites from 
the base and the other side of the weld, after which 
their direction of growth is vertical. About 50 per 
cent. of the weld consists of melted material from 
the plate, so that the influence of the plate quality 
will always be evident in the quality of the weld. 
Microscopic examination shows that the heat effect 
penetrates into the plate to a distance of approxi- 
mately 0-02 in. and, in this area, the pearlite begins 
to spheroidise. At a distance of 0-15 in. from the 
edge of the weld is the refined zone, in which the 
original striated plate structure is broken down into 
a fine equi-axed structure ; and, as the edge of the 
weld metal is approached, the grain size of the 
refined metal gradually increases until, immediately 
adjacent to the weld metal proper, there is slight 





grain growth. Fig. 3, on page 242, is a photomicro- 






graph of the weld metal, showing the columnar 
structure ; and Fig. 4, on the same page, shows the 
original plate structure. 

Figs. 5 to 11, inclusive, show the Unionmelt 
process in operation at an American shipyard which 
is engaged in building large barges for service on 
the Great Lakes and for coastal trade. In making 
the welds, the plates to be joined are butted together 
and held in position by tack welds, made by hand 
and about 2 in. long, and usually spaced about | ft. 
apart. Plates up to } in. in thickness may be 
welded with square edges; plates of greater thick- 
ness are prepared with a V chamfer, usually by 
means of an automatic flame-cutting machine with 
two nozzles. One nozzle is set vertically to cut 
the plate to size and the other, which follows it, is 
set at an angle, and cuts the chamfer. The plates 
having been butted together and tack-welded as 
described, the welding head and the track on which 
it runs are aligned with the seam, so that the rod 
may be fed progressively down, in the correct posi- 
tion in relation to the plate edges. The track is in 
sections, so that lengths can be removed from 
behind the machine and laid ahead of it as the weld 
progresses. 

The auxiliary electrical equipment usually con- 
sists of one or more transformers, fitted with variable 
reactors to enable the output of the secondary to 
be regulated to the desired amperage. The input is 
single-phase 50-cycles current at 400 volts to 440 
volts, and the demand does not exceed 100 kVA 
on the feeders. A remote-controlled contactor is 
employed for switching the power to the primaries 
of the transformers. The master control panel for 
the welding head and its auxiliary circuits is arranged 
on a common base with the transformers, so that 
the whole unit may be lifted by a crane. The 
number of transformers used depends, of course, 
upon their individual output ; on work of the type 





illustrated, the aggregate output required will 


‘usually be of the order of 2,000 amperes. Each 











building berth is provided with a number of points 
at which the feeder cables can be connected to 
the main power supply. Fig. 5, opposite, shows 
the welding machine in position; a portion of the 
completed seam, still covered with fused Union- 
melt powder, can be seen on the left. The machines 
are frequently provided with a suction tube, to 
recover the unfused powder from the seam; this 
can be seen in Fig. 8, on page 250. The fused 
portion of the powder floats on top of the weld 
metal, acting as a seal, and, when cool, is readily 
detached, leaving a clean weld surface. 

Reverting to Fig. 5, it will be noticed that the 
hopper on the machine is covered with a grid, to 
prevent any fused pieces of Unionmelt from becom- | 
ing mixed with the powder and .possibly choking 
the feed orifice. The wire reel is also clearly seen 
in this illustration, together with the power cable 
attachments to the welding head. 


left. In Fig. 6 opposite, the control switch 
box can be seen between the control panel and the 
powder hopper. It will be noted, also, that this 
illustration shows a temporary fixture of strip 
steel, lightly tack-welded to the top edge of the 
side shell plate. This serves to retain the powder 
and to prevent it from running over the edge of the 


TABLE 1.—Welding Conditions for Single-V' Joints. 
"hin 2 | er” 
me Amperes. Volts Speed 


n. | | in, per min 





tr 26 

i 32 23 

A 30-33 ‘ 

4 ‘ 32-36 24-27 

s ly 32-36 22-25 

i 1,075 34-37 2 3 
1,15 35-3: 16 

? 1,200-1,300 | 36-39 13-14 

ri 1,375-1,500 38-40 11-13 

1 1,500—-1,600 39-41 10-12 

1} 1,575-1650 39-41 9-10 

1} 1,600-1,700 | 39-41 s- 9 

1} 1,900--2,000 10-43 7-8 


> : 
TABLE II.—Welding Conditions fo 


r Double-V Joints. 











Backing Pass Finishing Pass | 
rhick- — ns | 
ness. | . 

In | | Speed | | Speed 
Amps. | Volts. | In. per || Amps Volts. | In. per 
| min min | 
i | 
| | | | 
| a @aisS 500 30 27 
i 420 | 32 | 28 550 30 26 CO 
i OO | 33 i 28 600 32 Ci 2a «(| 
re 600 33 24 | 700 35 2 | 
} 700 | 33 22 || 750 35 | 2 
ik 650 | 33 | 22 900 | 31 20 | 
; 650 | 33 22 950 31 1s 
; 700 | 33 | 22 1,000 | 33 16 | 
‘ 700 33 22 1,100 35 14 
1 700 33 22 } 


|| 1,200 3 | 12 | 


plate ; it is detached and moved to a new position | 


; 
as welding proceeds along the seam. At the rear | 


end of the variable-speed carriage is situated the | 
control for regulating the speed, and the plug} 
connection for the control cables can be seen on 
the right. The controls of the carriage can also 
be seen in Fig. 7, opposite. In this view, a portion 
of the unfused Unionmelt has been recovered, 
showing approximately the proportion that is 
fused; the completed part of the weld in the 





foreground is covered with fused powder. This 
illustration also shows clearly the angle at which 
the inner side plate and the tank top plate 


are welded, and the positions of the variable speed 
carriage controls. The lever on the left is a “* high- 
low” gear change, and that on the right is the 
“ forward-reverse ’’ lever. To the left of this is the 
power-plug connection, and below it is the speed 
controller for the carriage. The angular adjustment 
of the welding head about the centre line of the 
rod-feed motor will also be noticed. 

Fig. 8, on page 250, shows a transverse weld 
between two deck stringer plates. It will be noted 
that the stringer plates are square-edged, and that 
they are being welded together and to the supporting 
member in the manner shown diagrammatically in 
Fig. 1. Welding operations on the tank top plates 
are shown in progress in Fig. 9, on the same page. 
This illustration conveys a good impression of the 
size of the vessel under construction. In addition 





to the Unionmelt machine to be seen in the fore- 





A joint between | 
two sections of the track is visible on the extreme | 
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ground, it will be observed that a number of manual 
arc-welding units are employed. The welding of the 
longitudinal joints in the tank top plates is being 
done from the middle outwards, and a portion of 
the completed weld is visible between the lower 
left-hand corner of the illustration and the welding 
machine. Fig. 10 is a closer view of this operation, 
taken from the other side, and shows the details of 
the control panel. The voltmeter and ammeter, 
with the speed control of the rod-feed motor, are 
situated near the top of the panel. On the left is 
the voltage-control potentiometer and on the right, 
the tell-tale warning light. Beneath the feed- 
motor control are two push buttons, by which the 
current from the transformers can be varied while 
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| plate and the inner side shell plates of the hold. 
In this case, the welding head is set at the required 
angle by means of a built-in adjusting mechanism, 
and an extension piece is fitted to the wire contact 
jaws. This extension piece has a large wheel 
which serves to hold up the Unionmelt powder in 
the angle between the two plates, and immediately 
in front of it is arranged the guide-wheel device 
| which maintains the rod in the correct position in 
| relation to the joint. A short steel bracket, bent 
| to the desired shape, is inserted between the welding 
head and the hopper to bring the latter into a 
vertical position, so that the powder may feed easily 
by gravity. A portion of the completed fillet weld 
can be seen at the left of the illustration. 
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welding is in progress. 
the welding contactor, travel, and rod inching, can 
also be seen. The cylindrical container, mounted 


TABLE IITI.— Mechanical Properties of Unionmelt Welds. 
Tensile Test 
Plate Yield Stress Ultimate Stress 
In Tons per sq. in Tons per sq. in 
; 17-30 29-05 
; 18-40 29-10 
? 16-35 34-25 
; 14-60 30-05 
1 13-95 27-75 
l 14-70 20-85 
Average 15-88 30-00 
Plate strength 27-50 
Tensile Test (All Weld Metal) 
Dia Yield Ultimate Elongation = 
In Tons per Tons per 
sq. in sq. in Per cent Per cent 
0-505 | 26 34-50 26-0 47-8 
0-505 35-00 25-0 42-8 
Average 34°75 25-5 45-3 





Bend Test 


Specimens 4 in. dia. by 8 in. long. 
Full bend obtained 180 deg. flat, no failure. 


Impact Test (All Weld Metal). 














| ‘ 


- | Top. Side Bottom. Average. 
| 
' 
| Ft. Ib. 
No. 1 36-5 28-5 47-5 | 37-5 
No. 2 | 33-5 35-0 36-0 | 38-4 
Average 36-1 ft. Ib. 
- $$ ——_____4 - 
Shear Test 
| ‘ , 
- Actual. Per Lin. In.| Actual. Per Lin, In, 
No. 1 | 63-0 5-25 99-75 8-31 
No. 2 bel 56-5 | 4-71 | 91-75 7°65 
Average . | 4-98 7-938 


on castors, is the suction plant for recovering the | 
unfused Unionmelt powder. 

In Fig. 11, on the same page, the machine is 
shown making a fillet weld between the tank top 





The switch box controlling | 
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In starting a new seam, it is necessary to provide 
some form of metallic contact between the rod and 
the plate, because the Unionmelt powder is not a 
conductor of electricity, and, as previously men 
tioned, this is usually arranged by inserting a wad 
| of steel wool under the end of the rod. The wad is 
covered with the Unionmelt and, when the current 
is switched on, becomes hot enough to melt the 
adjacent layer of powder, thus enabling welding 
to begin. The powder is progressively fused as the 
weld progresses, excluding the atmosphere, and also 
serving to wash the metal which melts from the 
rod and to absorb impurities from the plate material. 
Consequently, the weld metal is exceptionally clean 
and dense and has physical properties superior to 
those usually obtained in large deposits of weld 
metal. Normally, the constituents of the Union- 
melt powder do not enter into the weld metal, but, 
if desired, special alloying elements can be intro- 
| duced into it by this means. Occluded gases are 
found to escape freely through the layer of molten 
Unionmelt above the weld. 
| Tables I and II, herewith, show respectively 
typical welding conditions for single V and double 
V joints commonly employed in shipbuilding work. 
It should be noted that, as mentioned above, plates 
up to } in. in thickness are usually left square 
on the edges. Plates from } in. to 1 in. thick 
are partly bevelled. Welds made in accordance 
| with Table II are used for keel-plating seams, tank 
tops, "tween decks, bulkheads, etc. A summary of 
the mechanical properties of typical welds made by 
|the Unionmelt process is given in Table III, here- 
|with. This, however, does not extend to one most 
|important characteristic, namely, the fatigue 
strength, in which it is claimed that the process 
|makes for particularly satisfactory results. The 
| late Professor B. P. Haigh, in the 8th Andrew Laing 
Lecture, which he delivered before the North East 
Coast Institution of Engineers and Shipbuilders on 
November 10, 1939,* included an interesting refer- 
ence bearing on this point. The subject of the 
lecture was “‘ Electric Welding as an Integral Part 


d u |of Structural Design’ and, in comparing various 


test results, Professor Haigh stated that “ Union- 
melt samples breaking in the plate section in contact 
with the end of the deposit or through the deposit 








* ENGINEERING, vol. 149. page 21 (1940) 
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AUTOMATIC WELDING IN SHIP CONSTRUCTION. 
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LITERATURE, 


\H ‘ater Pollution Research Technical Paper No. 8.—The 
Treatment and Disposal of Waste Waters from Dairies 
| and Milk Products Factories. London: H.M. Station- 
| ery Office (1941). [Price 4s. net.) 
| THE importance at the present time of ensuring 
that any waste of food is reduced to the absolute 
minimum gives a special interest to this investiga- 
tion, by the Water Pollution Research Board of the 
| Department of Scientific and Industrial Research, 
| into the losses which may take place of milk, and 
the products and by-products of milk, in the waste 
washing waters from dairies, milk collecting and 
| distributing depots, and milk-products factories. 
| By simple and inexpensive modifications of the 
| operations in the factories, and by more careful 
control of the draining and of washing churns, vats, 
| etc., as outlined in this latest Technical Paper of the 
Board, it is considered possible to save at least three 
| million gallons of milk a year in Great Britain. 
| There remains, however, the problem of disposing 
of the waste waters, which have caused much trouble 
| by their polluting effect on streams into which they 
|have been discharged. Experiments have shown 
| that the waste waters can be purified to a consider- 
| able extent by the activated-sludge process and by 
|the use of percolating filters on the “ alternating 
Fic. 6. View oF CARRIAGE FROM REAR. | double-filtration ” principle. The report gives a full 
|account of the operation of large-scale plants in 
gave a result of + 29,100 lb. per square inch. This| be made with the weld surface horizontal, a great which the waste waters can be treated to give a final 
result is of some special interest, as it represents the | deal of the flat-sided portions of the structure can effluent in which fish can live. Details are also given 
highest fatigue strength up to the present recorded | be fabricated under cover and at a speed that | of the design of the plant, for commercial applications, 
at Greenwich in any welded samples tested with | cannot well be equalled on the building berth. | 
black surfaces. The results for the individual pieces There seems no reason why, in due course, welding | Ke ge 
in the series were notably consistent, and the high | should not become the normal method of construc- |}... 1941, insurers of motor goods vehicles agreed to 
figures are considered encouraging, not only for the | tion for tankers, in particular ; a development which | continue and extend, without any general increase in 
process of welding employed, but also for the use| would have the incidental advantage of reducing | rates, existing policies for motor goods vehicles while 
of high-tensile silicon steel.” The samples in this the contamination of navigable waters by oil. The| used within a group scheme, although the Emergency 
case, were stated to have been cut from the earlier | process described, however, is not restricted to the | Powers (Road Vehicles and Drivers) Order, 1939, removed 
Mauretania, and were butt welded. They have been | plate thicknesses indicated in the tabulated data | certain restrictions in “A,” “B™ and “C” licences 
confirmed since by similar tests on ordinary mild| given; the largest of the standard types of | “der the Road and Rail Traffic Act, 1933. The same 


, , Tons : : : | concessi yas agreed to in respect of vehicles used for 
steel of boiler quality. The prospects for a con-|Unionmelt machine will feed and straighten | nie bee pein agente nate sestcemen eat EO 
siderable, and permanent, extension of welding in : 3 


welding rod of any size up to 4 in. in diameter, | 5¢ 4 Regional Transport Commissioner that such use 
ship construction, therefore, are decidedly ‘‘ encou- land is stated to be capable of welding steel plates | i, necessary to deal with am emergency. The insurers 
raging,” to use Professor Haigh’s term. By the pro- | up to 3 in. thick in one pass, using currents up to lnewe now agreed to extend the arrangements antil 
vision of tilting tables on which fillet welds can ' 4,000 amperes. | June 30, 1942. 
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THE ENGINEERING 
OUTLOOK. 


VIl.—Locomottves anD Rotuirne Srocx. 


Butipers of locomotives and rolling stock were | 
pon Borge = el lan arty Bae both locomotives and rolling stock to [ran with a 
ports were below those of pre-war years, there was a 
substantial amount of work on hand for the Middle 
Work on new designs of locomotives for 
home use was naturally restricted on account of the 
war, and also for the reason that high maximum 
running speeds were no longer of paramount import- 
There was, in fact, a tendency in the opposite 
direction, the London and North Eastern Railway 


Kast. 


ance. 


removing the streamlined valences from the Pacific 


locomotives in order to make the rods and outside 
Nevertheless, two new 
types were produced for home service during the 


valve gear more accessible. 
year, namely the Southern Railway ‘ Merchant 
Navy ” class (described on page 230 of vol. 1 
ENGINEERING) and the L.N.E.R. “ Bantam Cock.” 
Ten of the “‘ Merchant Navy ” class were ordered in 
1939 for express passenger service. 
which came into service during 1941, were used for 
hauling fast and heavy freight traffic between 
Salisbury and Exeter. Interesting features of this 
design include a boiler pressufe of 280 Ib. per square 
inch, the highest figure used with a normal boiler 
in England, and mattresses of spun glass used as 
boiler lagging. On trial runs these locomotives 
attained a top speed of 75 m.p.h. on the level when 
hauling a 16-coach train weighing 530 tons. A 
speed of 25 m.p.h. to 26 m.p.h. was maintained on 
the 1 in 80 gradients of the main south-western line. 
The “ Bantam Cock” is a 2-6-2 locomotive with a 
maximum axle loading of 17 tons. It was designed 
by the late Sir Nigel Gresley for general mixed- 
traffic duties. The boiler pressure is 250 lb. per 
square inch and the tractive effort at 85 per cent. 
boiler pressure is’ 27,400 lb. The L.N.E.R. also 
converted several Al Pacifics (180 lb. boiler pres- 
sure) to A3 Pacifics, having a boiler pressure of 
220 lb. per square inch. The London Midland and 
Scottish Railway began the re-boilering of some 
2-6-2T locomotives. 

As mentioned in the article on electrical engin- 
eering, on page 183, ante, there were few develop- 
ments in railway electrification. A new electric 
locomotive was completed by the L.N.E.R. at 
Doncaster for the Manchester-Sheffield division, the 
electrical equipment being supplied by the Metro- 
politan-Vickers Company. The first of 70 to the 
same design, this new locomotive weighs 88 tons 
and has four motors giving a nominal one-hour 
output of 1,740 h.p. at 26 m.p.h., with a tractive 
effort of 25,000 lb. Two new electric locomotives | 
intended for both passenger and freight service 
were run experimentally by the Southern Railway. 

With regard to export business, the announcement 
that a Turkish delegation composed of State Railway 


officials would shortly be visiting this country to} 


negotiate for the purchase of additional locomotives 
and rolling stock, was mentiened in this series last 
year, and in fact a substantial proportion of British 
exports during the past year has been on Turkish 
account. In August, 1941, it was stated that 
British locomotive engineers were building 24 loco- 
motives for Turkey, forming part of an order for | 
68 received from that country. Total exports of | 
locomotives in the second quarter of 1941 were 
stated to amount to 34, valued at 250,000/.—seven | 
more than during the preceding quarter. This rate 
of export is approximately equivalent to that 
reached during 1937, but is below that for 1938. In 
December, 1941, the arrival at Alexandretta of 
13 British-made locomotives and 58 wagons was 
announced, and it was stated that this brought 
the total deliveries up to 18 locomotives and 312 
wagons. A part of the Turkish requirements were 
met with wagons originally built for the French 
Government. On the outbreak of war, the French 
Government ordered in this country some 10,000 
20-ton covered goods wagons. By the time of the 


French collapse, only 631 had been completed and 
the material earmarked for the balance was set 
wide by the Ministry of Transport for the con- 
struction of other types, including 3,500 iron-ore | 


The first three, | 
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| 
| hopper wagons and 100 20-ton open goods trucks 


|for the Middle East. Turkey agreed to take 40( 
of the finished wagons, while 220 (including 2 
| refrigerator wagons) were disposed of to Egypt 
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| determining the level of activity in the texti} 


The Turkish Government also agreed to purchase | ments, demand as a whole has been restricted 


|} an additional 250 French-type wagons. 


} . . . . . 
| Iranian Railways for handling supplies for Russia 


Iranian railways. 


| view to increasing to a maximum the capacity of the 
Most of these supplies, however, were sent by the | operation on the outbreak of war. 
British railway companies, who also sent out| the end of the year it was found that there was 

experts to investigate the requirements of the | sufficient labour left in the industry to keep fu 
In January last, it was stated | engaged all the machinery in those spinning 

that 143 heavy freight locomotives had been with- 
|drawn from service, re-equipped and sent overseas |The Essential Work Order was therefore app! 


)| machinery industry. In the home market, in spite 

)| of the special demand for those types of machinery 

. | required to produce military cloth and other re«):\1 
the concentration measures applied to the textik 


There has also been a considerable export of | industry. Thus, in the cotton industry, it 


estimated, in November, 1941, that concentra 
measures had resulted in the stopping of appr 
mately half the spindles and looms which wer 
Moreove: 





| weaving mills which were sti'l permitted to wo: 


to aid supplies to Russia, and that 100 steel wagons | to the spinning section of the industry, and it 


had been specially constructed for this work. 
Australia also agreed to send rolling stock to the | weaving section also. 


expected that it would soon be extended to 
In addition to meeting lary: 
i 


value of 1,000,0001. to Iran, and, in order to make | Russian requirements, the industry was expect: 
this possible, arrangements were put in hand to/ to be called upon to supply many Empire and Allie 


51 of | Secure the most intensive possible use of the re-| native territories, and the Cotton Board and Cotto 


maining rolling stock, while it was also decided to| Control therefore launched campaigns to attract 


| curtail transcontinental services. 


| Messrs. Robert Stephenson and 


Hawthorns, | increased output of yarn up to the full capacity 
Limited, exported during 1941 four streamlined | the spindles remaining in operation. 
oil-burning Pacifics for use on the Iraqi railways. 
| These locomotives, intended to haul trains weighing | can be expected to develop as long as approximate!) 


; 
| additional labour. into the industry and to secur 
| 


In spite 
| this, no very great demand for new textile machiner) 


| 450 tons to 500 tons between Baghdad and Tel! 50 per cent. of the installed spindles and looms 
Kotchek, a distance of 330 miles, were described and | remain idle as a result of concentration. 


| illustrated on page 150, ante. Messrs. W. G. Bagnall | 
shipped a narrow-gauge 0-6-2 tender locomotive 


to Malaya. Details of exports of Beyer-Garratt 
locomotives during 1941 are not available, but at 
the annual general meeting of Messrs. Beyer, Pea- 
cock and Company, held in May, the chairman 
referred to some interesting exports made towards 
the end of 1940. These included six 4-8-4 + 4-8-4 
| locomotives for the Kenya and Uganda railways, 
which are the largest metre-gauge locomotives in the 
world. A new design of 4-6-4 + 4-6-4 semi-stream- 
lined locomotive was completed for Rhodesia. These 
locomotives, capable of a speed of 60 m.p.h., are used 
to haul passenger trains of 500 tons and goods trains 
|of 1,050 tons on the heavily-graded line between 
Bulawayo and Salisbury. 

To ease the shortage of rolling stock in this 
|country, further steps were taken to ensure the 
| fuller use of wagons. With a view to extending their 
| pooling arrangements, the four railway companies 


| decided in March to set up an inter-company freight 


rolling-stock committee and central control. At 
the end of March, the need for more drastic steps 
to secure the quicker release of wagons from sidings 


Select Committee on National Expenditure. 


VIL. 


TEXTILE-MACHINERY makers for the most part, 
had an active year in 1941, since plant not directly 
engaged on textile-machinery production was uti- 
lised for the production of essential war supplies. 
As judged by the level of profits earned, however, 
the experience of the industry appears to have been 
somewhat uneven, some firms showing a net profit 
of as much as 20 per cent. less than in the previous 
year, while others showed a slight improvement in 
profit. 

According to the chairman of the Textile Machi- 
nery and Accessories Export Group, a good export 
demand for textile machinery has been maintained 
since the outbreak of war, at least for the first 
18 months. In April, 1941, he stated, although 
he did not propose to give exact figures, that 
the export of textile machinery since September 3, 
1939, had been very important, running well into 
seven figures. One firm alone, since the outbreak 
of war, had shipped machinery to the value of well 
over 500,000/., to the Continent of America. In 
view of the wide range of different categories of 
textile machines, it is difficult to compare a figure 
of this nature with the value of exports in pre-war 
days, but it may be mentioned that in both 1937 
and 1938 the total value of textile machinery 
exports lay between 8,000,0001. and 8,500,0001., 
and in this series last year it was shown that, for 
the first four months of the war, exports were at the 
rate of about 5,000,000/. per annum. } 

Exports have always been the major factor in! 


TEXTILE MACHINERY. 











| THE FUTURE OF COKE.* 


By J. 


| (Continued from page 237.) 


G. BEeNNetrr. 


Since thermal efficiencies exceeding 80 per cent. ar 
obtainable by straight carbonisation under normally 
good conditions, complete gasification must represent 
a waste of coal resources unless the balance is redressed 
at the point of utilisation. There are many purposes 
for which gas occupies an unassailable position ; but 
where the two can be used for the same purpose and at 
the same load factor, the efficiency of coke utilisatior 
| should not differ greatly from that of gas utilisation. 

| Even assuming that complete gasification is not 
| regarded as unsound from the point of view of the 
| national policy of coal conservation, the question still 
| remains whether it can be justified by the production 
| of cheaper gas. There is, at present, no indication 
| that such would be the case. The advocates of com 
| Plete gasification have not published any detailed 
proposals as to the plant which would be required for 
one of the new processes. There can, however, b« 
little doubt that a gasworks would have to become in 
| effect a chemical factory with installations two o1 


| was urged by the transport sub-committee of the | three times more expensive than at present for a given 


make of gas. Bearing in mind the need for oxygen 
} and catalytic agents, it can be assumed that complet 
| gasification could only be made to pay by a delicate 
| adjustment of the subsidiary processes which would 
| have to be operated to provide these materials. 

These arguments apply especially to the embryo 
| processes for making gas of high calorific value. Th: 
more general question of complete gasification by exist 
ing processes can be dealt with in the light of the 
following considerations. (a) Only about one-third 
the total cost of gas manufacture and distribution, etc.. 
is represented by manufacture alone, i.e., say, 3d. per 
therm. In the normal carbonisation process, the net 
cost of coal in many cases is not more than about 





| relative coke and gas prices. 


1-25d. per therm of gas, and in complete gasification 
(the coal being the same price) will not be lower than 
this. Hence, economies following the introduction of 


| complete gasification must be found outside the retort 


house. (b) Complete gasification can be looked on as 
a potential provider of a cheaper therm than could be 
provided by normal carbonisation only if coke has to 
be sold at prices considerably lower than those ruling 


| at present. This cheaper therm will, however, be mor 


expensive than the therm produced under present 
At present, gas is sold 
at 8d. per therm or more, while coke is sold at 2d. per 
therm or less. Since coke, for most applications, ha 
raw coal as an immediate or a latent competitor, th 
price of coke cannot rise above a figure which would 
involve loss of existing markets. This applies part 

cularly to water-heating systems, where the intr 

duction of the automatic stoker has enabled grade 

bituminous coal to compete effectively. 


* Paper read at a joint meeting of the Coke Oven 
Managers’ Association and the Institute of Fuel, tozeth 
with the Iron and Steel Institute and the Institution © 
Gas Engineers, held in Sheffield on Wednesday, Februa: 
25, 1942. Abridged. 
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Che price of domestic fuels has been to a great extent | constant cleaning and the handling of coals in the | However, if the engineering industries find it cheaper 


determined by the high price paid for house coal in 
comparison with industrial grades. This has benefited 
the gas and electrical industries by providing them with 
a cheap raw material, but it is obvious that if the 


indirect subsidy they receive in this way were used to | 
the | 


cut into the very market from which it is derived 
house-coal trade—the price of industrial fuels would 
have to rise or the standard of wages in the coal industry 
would have to fall. There is thus a delicate balance 
between all the sources of energy supplied to the 
domestic market which should not be disturbed without 
very careful inquiry. So far as can be seen from 
available data, the production and distribution of coke 
on an increasing scale would be the best way of com- 
bining the maximum recovery of esseftial materials for 
chemical industry with the maintenance of cheap 
domestic services. 

Hitherto, the price of gas has not been affected 
materially by fluctuations in the market price of other 
sources of energy. On the one hand, the price of elec- 
tricity is so much higher per unit of energy that com- 
petition turns largely on convenience in use. This 
raises the highly important question of the influence of 
research on the services which can be provided by the 
different forms of energy. Comparatively little research 
has been done on coal-burning equipment in contrast 
to that using gas and electricity. The coal industry 
has now embarked upon a scheme of comprehensive 
research to improve all types of appliances and also to 
render more convenient the handling of coal and the 
disposal of waste products. It is very probable that, 
as a result of this research, the price of gas will be 
influenced by considerations of relative cost to a greater 
extent than in the past. 

It would appear that no case has yet been made out 
for looking to complete gasification as the key to the 
future of the gas industry. The industry will clearly 
continue its important researches into the production 
of gas of high calorific value by semi-synthetic pro- 
cesses, but there is not yet any indication that such 
processes can be made competitive either in respect of 
thermodynamic efficiency or of operating cost. The 
general adoption of complete gasification would involve 
the reorganisation of the gas industry on an enormous 
scale. Units would have to be very large and would 
have to operate at a favourable load factor throughout 
the year. A system analogous to the base-load stations 
of the electrical industry would have to be created, and 
this would involve the establishment of gas grids and 
new conceptions in gas distribution. None of these 
things is likely to happen for many years to come. 

How far can the markets for coke be developed ? 
The possibilities of extending the market for coke lie 
both in the export trade and in inland applications. 
Europe will require great quantities of coke after the 
war and will continue to need them for many years to 
come. How this coke will be provided, and, more 
especially, how it will be paid for, are matters of 
Government policy. It is, however, reasonable to 
anticipate that the pre-war coke export trade will be 
restored as soon as industry in Scandinavia and the 
Netherlands again gets going after the war. 

In connection with the inland market, there are a 
number of possible lines of development: (a) Crop 
drying ; (6b) heavy-duty cooking; (c) road transport ; 
(d) stationary gas producers; (e) special furnaces for 
high-temperature processes ; (f) water-gas production ; 
and (g) the open fire. 

In the drying of crops the thermal efficiency is of 
great importance, and indirect systems are generally 
uneconomic. 


| 
| 





| 
| 


failure of heat-exchange dryers, even for such a valuable | metallurgical industries. 
If the products of combustion are to | consider whether smaller furnaces, essentially requiring 


crop as hops. 
pass through the material to be dried, it is essential | 
that they should be free from smoke and tarry consti- | 
tuents. This brings coke and anthracite to the forefront | 
as appropriate fuels, gas being generally too expensive 
and not available. The London and Counties Coke 
Association have developed a coke-fired step-grate 
producer which has virtually solved the problem of 
heat supply to small-sized crop drying plant. Slade 
estimates that the full exploitation of pasture land in 
Great Britain with intensive fertilisation would make | 
it possible to produce up to 10 million tons of dried | 
gtass per annum and offset to this extent our depen- | 
dence on imported feeding-stuffs. This application 
alone would require 5 million tons of coke per annum. 
The drying of grass can be combined with winter 
drying of root crops, thus improving the load on the | 





| 
| 





| kitchen. 
the best chefs as superior to any other cooking appliance, 
| due to the advantages of externally-heated ovens and 
| the delicate control of conditions on the hotplate. It 
is undoubtedly possible to develop coke-fired cookers 
with either gravity feeding or static firepots using 
forced draught, in which high efficiency, accurate 
control and outstanding performance can be combined 
with cleanliness and low operating cost. The British 
| Coal Utilisation Research Association has developed a 
| gravity-fed coke-fired cooker which has been success- 
|fully introduced for railway kitchen cars and for 





| 


Nevertheless, it is still regarded by many of | to operate their furnaces on producer gas, they will do 


so, and the carbonisation industries will have to adjust 
themselves to the resulting demand, possibly by raising 
the price of coke. 

Oven coke.of low reactivity offers the possibility of 
developing very high temperatures by making use of 
recent advances in the knowledge of combustion. At 
the B.C.U.R.A., a coke-fired furnace has been developed 
which is capable of giving temperatures approaching 
2,000 deg. C. with much simpler accessories than are 
required for a gas-fired furnace of similar performance. 
These developments are dependent on the use of a coke 


| restaurant cooking. Coke is already the dominating | of high quality as regards low ash content, uniform ash 
| fuel in the baking industry, and efforts made by the gas | distribution, high density and low reactivity and on the 
| industry in some areas to displace coke by gas for | availability of refractories able to withstand the action 

baking appear to have made little headway, By reason | of molten slag at the very high temperatures involved. 
| of the ease with which they can be fed and their control- | Apart from the production of temperatures, say, of 


This has been proved by the general | furnaces, soaking pits, and other large units of the 


lability at moderate ratings, coke and anthracite are 
natural fuels for heavy-duty cooking and baking. 

Development work on the coke-fired steam wagon 
| was brought to a standstill some years before the war 
| by the lack of Government encouragement. 
! 
| 


lenged position. The war has provided a great stimulus 
to the development of small producers to enable motor 
vehicles to be operated on home-produced fuels in place 
| of petrol. Alkali-activated gas coke and specially pre- 
| pared low-temperature cokes appear to be the best fuels 
| for operating portable producers. We must ask our- 
selves whether this country can afford to continue the 
importation of liquid fuels on the increasing scale which 
| continued up to the outbreak of war. In 1913, we 
| exported coal to the value of 50,700,000/., and imported 
| petroleum products to the value of 10,800,0001. In 
1938, we imported petroleum products to the value of 
43,300,0001. and exported coal to the value of 
| 39,000,000. Thus a favourable trade balance in fuels 
| of 40,000,0001. has been converted into an unfavourable 
| balance of 4,000,0001. The disappearance of our 
| foreign assets as a result of the war makes the position 
far worse, and we are bound, if it is technically possible, 
to reduce our dependence upon liquid-fuel imports for 
|many years. It is obvious that the competitive power 
of coke would depend upon the maintenance of a 
substantial import duty on petrol and Diese] oil. 

The present state of the gas producer vehicle is not 

| unlike that of the petrol vehicle in the early years of 
| the present century, and still closer to that of the high- 
speed Diesel engine in the early nineteen-twenties. I 
personally am satisfied that the producer-gas vehicle 
can be made a sound engineering proposition which 
will commend itself to transport operators for quite a 
| wide field of services. I can readily visualise one-fifth 
| of the commercial transport of this country operated 
| more economically on producer gas than on petrol or 
Diesel oi] so long as an import duty of 8/. per ton or 
|more is maintained on the latter fuels. This would 
| create a market for between 14 million and 2 million 
tons of coke a year. The fuel would have to be of 
very high quality, but not so high as to involve any 
special difficulties in manufacture or any loss of gas 
| make which could not be more than offset by the special 
price which the fuel would command as compared with 
ordinary industrial or domestic coke. 

Large gas-fired furnaces, particularly open-hearth 
steel and glass-melting furnaces, are normally fired with 
hot raw producer gas costing about 1}d. per therm. It 
does not seem likely that the large gas machine will be 
displaced as a source of fuel for open-hearth melting 











It is rather important to 


| 
| 
| 


be started again without delay, for there are services | these lines. 
for which the steam wagon should occupy an unchal-| low capital and operating costs to work at various 


1,750 deg. C. and upwards, coke-fired furnaces hold out 
interesting possibilities in the range from 1550 deg. to 
1,750 deg. C. 

All this work is still in the early stages, but we may 


It should | expect important new uses for coke to materialise along 


If we can make furnaces of reasonably 


temperatures between 1,500 deg. and 2,000 deg. C.. 
industrial processes can be exploited which have 
hitherto been the exclusive prerogative of countries 
where cheap hydro-electric power is available, as well as 
entirely new processes at present in the stage of labora - 
tory experiment. I foresee the possibility of a very 
large market for high-grade oven coke at lucrative 
prices in this field. Indeed, I foresee coke coming into 
prominence as the basis of quite new industrial pro- 
cesses which at present cannot be established for lack of 
a suitable source of energy. 

The production of water-gas is at present regarded as 
ancillary to carbonisation as a means of securing 
flexibility. Its future possibilities as a source of 
hydrogen and carbon monoxide for various synthetic 
processes are of great importance. Hydrogen, carbon 
monoxide and methane, in the hands of the high-pres- 
sure chemist, become sources of raw materials of the 
aliphatic chemical industry, the potentialities of which 
can scarcely yet be envisaged. The time is coming 
when the petroleum resources of the world will reach the 
zenith of their development and a policy of conservation 
will impose itself on the oil-producing countries. Oil 
prices will rise, and liquid fuels will be used only in 
applications which make the fullest use of their valu- 
able characteristics. This is a situation which may 
begin to take shape within one or two decades. We 
shall, at the same time, see an increasing demand for the 
production from coal of oil substitutes and of alternative 
raw materials for chemical industry. In these develop- 
ments water-gas has a great part to play and this, in 
turn, will create a special demand for coke, the extent 
of which it is impossible to forecast. 

The open fire is a market upon which covetous eyes 
have been cast by all the industries which supply 
energy to the home. Gas fires, electric radiators, 
central-heating systems, anthracite stoves, open-coke 
grates, all seek to displace the bituminous coal-fire, 
regarded by some as a hopeless anachronism, and by 
others as the living symbol of the English home. It 
has been freely suggested in the past that the 25 million 
tons per annum of coal which are used in open fires 
could, and should, be replaced by smokeless fuels. The 
possibility of doing this without coercive legislation was 
fairly well tested in the years preceding the war, when 
an ably conducted campaign of propaganda against the 
open fire on the score of inconvenience, smoke nuisance 
and inefficiency was undertaken by both the gas and 
electrical industries. Very little impression on the 





clean gas, are rightly operated on town’s gas rather than 
producer gas from coke-fired producers. A fresh wave 
of interest has been created by war conditions, 


which | e 


market for house coal was made. Particularly instruc- 
tive were the endeavours of local authorities, for 
xample, in Glasgow and in Manchester, to compel 


make it desirable to have an alternative supply of gas | tenants to use coke or gas in place of coal. Coke grates 


for town’s-gas fired furnaces. Small gas producers are 
being developed which give a gas of 145 B.Th.U. to 
150 B.Th.U. per cubic foot with ordinary gas coke and 
are cheap and easy to operate. T. R. Walker has 
recently made a valuable survey of this development. 
The question is important for the gas industry, which 
has devoted a great deal of money and trouble to the | 
encouragement of small gas-fired furnaces. a 
Is it going to pay industry generally to operate such 


| home life are not impaired. 


installed free of charge and special facilities for obtain- 
ing supplies of coke did not avail against the powerful 
attraction of the coal fire. Coke grates in which coke is 
actually burned constitute a minority of those which 
have been installed. It would clearly be very desirable 
to replace coal, especially in large cities, by smokeless 
fuel, provided the traditional comforts of the English 
I do not, however, con- 
sider that, even with the best qualities of gas coke now 


furnaces on independent gas producers rather than | on the market, this latter condition can be fulfilled. 
purchase rich gas from the local gas company or a gas | The gas industry will have to consider the production 


grid? Hitherto, small gas producers have not been 


| of more reactive and cleaner cokes than has hitherto 


drying plant and increasing the consumption of fuel. so reliable and easy to operate as to be attractive to the | been contemplated, and will have, moreover, to 


The production of the required quantity of fertilisers | 


small works without experienced fuel engineers. 


It | envisage alkali activation of such cokes to give them 


would itself call for a further 14 million tons of coal,|seems likely, however, that the new equipment | the requisite liveliness. 


making a total of more than 6 million tons directly and 
indirectly consumed by more intensive cropping. 
Hitherto, the gas industry has looked upon the cater- 
ing trade and institutional cooking as a natural market 
for gas. Technically, the gas cooker is so much in 





developed under the stimulus of the war will be free | 
from many of the disadvantages of the older designs, | 
and that clean producer gas will play a greater part in | 
industrial heating than has been the case in thé past. | 
If so, a demand for coke will be created largely at the 


(To be continued.) 








AiR MAIL TO SWEDEN.—The Postmaster-General 


advance of solid-fuel ranges as to compensate for the | expense of town’s gas. Clearly, this would be undesir- | announces that air-mail correspondence for Sweden will 
able if it were to result in a shortage of coke or a|now be accepted. The rate is 1s. 3d. per half-ounce 


difference in cost per unit of heat. The coal-fired 
cooking range of the past was inefficient, required 


difficulty in maintaining and developing gas sales. ' (postcards 7d.), and a blue air-mail label should be affixed. 
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MOBILE WATER-STERILISING | 
UNIT. 


In the description given on page 5, ante, of a mobile | 
chlorinator for emergency use manufactured by Messrs. 
Wallace and Tiernan Company, Incorporated, Newark, 
New Jersey, U.S.A., reference was made to the fact that 
the design of the unit was based upon recent British 
experience in emergency water chlorination. Although 
the source of the data utilised was not specifically 
stated, it was no doubt inferred, and correctly, that this 
was the American firm’s associated British company, 
Messrs. Wallace and Tiernan, Limited, Power-road, 
London, W.4, since it is generally known that the latter 
company have for some years conducted research on 
thie form of sterilising equipment. It may, therefore, 
be of interest to give a brief description of the 
wholly British unit. This was introduced in 1938, but 
has undergone certain modifications following experi- 
ence in the field. Two views of the most recent design 
are given in Figs. 1 and 2, on this page. From the 
external view, Fig. 1, it will be seen that the unit 
consists of a two-wheeled trailer completely housed in 
and provided with four telescopic jacks for stabilising 
it on the site. The body is 10 ft. long, 6 ft. wide, and 
6 ft. 6 in. high from the chassis top. The frame is of 
ash with panelling of metal-faced plywood. Access 
to the interior is obtained by means of a pair of double 
doors at the rear, a small side door near the front, 
seen on the right of Fig. 1, being also provided. The 
central panels are hinged at the top and are secured 
by bolts when not opened for light and ventilation. 

From the internal view, Fig. 2, it will be evident 
that the centre of the vehicle is occupied by a self 
contained pumping set. This set is for supplying water 
under pressure to the injector of the chlorinator when 
necessary. The pump is driven by a petrol engine but, 
since the duty required may vary for different cases, 
and particular supplies are not always available, the 
pumping unit is not invariably the same. The set 
normally supplied comprises a J.A.P. twin-cylinder, 
water-cooled, side-valve engine developing 12 brake 
horse-power at 2,700 r.p.m., and having an external 
flywheel and magneto ignition. The pump is a Worth- 
ington-Simpson 2-in. multi-stage high-lift centrifugal 
unit with a delivery of 30 gallons per minute against 
a head of 520 ft. when running at 2,700 r.p.m. and 
sbsorbing 9-6 brake horse-power. Priming is effected 
by means of a hand pump. The pumping set is| 
approximately over the axle of the trailer though 
slightly towards the front. The general balance is | 
maintained by the chlorinator, accessories and work | 
bench at the front of the vehicle and six chlorine gas | 
cylinders at the rear. The method of stowing the 
cylinders will be clear by comparison of the two figures. 

The chlorinator, visible in the background in Fig. 2, 
is hydraulically operated and is designed so that from 
the time the chlorine gas enters the apparatus until it 
is discharged as chlorine solution, it is constantly under 
vacuum control, thus eliminating leaks and providing 
for automatic cessation of the flow of gas should the 
water supply be stopped for any reason. It will be 
apparent from Fig. 2, that the base of the chlorinator 
is installed in part of the work bench at the front of 
the vehicle. The bench is provided with a vice for 
such emergency work as may be necessary and with 
storage cupboards below. Light is obtained during 
blackout hours from an accumulator. Other cup- | 
boards are provided and house a testing outfit, respira- 
tors, fire extinguisher, hydrometer, tools and adequate 
spare parts for the chlorinator and pump. A chlorine | 
solution hose is coiled on a drum seen on the left of | 
Fig. 2. The complete unit can be towed behind a| 
motor-car at permissible trailer speeds and its ready 
transportability should prove of great service under 
present conditions when such emergencies as fires, | 
floods, broken mains and so forth, make it possible for 
water supplies to be contaminated. 








| 

Srate ELecrriciry Commission, Vicrorta.—tThe | 
annual report of the State Electricity Commission of | 
Victoria, Australia, states that the energy sold during 
the year ended June 30, 1941, showed an increase of 
98,149,491 kWh over the total for the previous year. 
As part of a scheme to cater for increased industrial 


requirements, it has been decided te erect neW sub- 
stations, each of 20,000 kVA capacity, at Richmond, 
Footecray, and South Melbourne. 


VETERAN LOCOMOTIVE ON THE L.M.S. RAILWay. 
Locomotive No. 20,002 of the London Midland and Scot- | 
tish Railway, built in 1866 to the designs of Mr. Matthew 
Kirtley, then Chief Mechanical Engineer to the Midland 
Railway, is still in regular service on the L.M.S. system 
and is probably the oldest tender locomotive in operation 
in Great Britain. Two similar locomotives, built one | 
year later, namely Nos. 20,008 and 20,012, are also still 


in service. A feature of these locomotives is their very 
deep and solid framing and this, together with efficient 
maintenance, has no doubt contributed to their longevity. 
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BULKHEAD-RING BENDING 
MACHINE. 
THE operation of bending the bulkhead rings required 


for the construction of aircraft has been greatly 
accelerated in the United States by the employ- 


ment of the Bernitz automatic bending machine illus- | 


trated in Figs. 1 and 2, on this page. The rings 
are not of a rectangular cross section, but are mostly 
of a symmetrical U-shaped section, though sometimes an 
L-section or a Z-section is employed. The formation 
of a curve by bending the latter sections is not 
easily accomplished since their lack of symmetry is 
liable to produce distortion. The difficulty is got 
over by bending the strip which is to form the L- 
section in the form of a flat-bottomed U, and parting 
the ring in the central plane after the bending operation. 
The Z-section is dealt with in the same way, each leg of 
the U in this case being bent outwardly to form a flange. 
The machine will handle Duralumin and similar light- 
alloy sections of thicknesses up to 0-06 in. and having 
a depth of section up to 2 in. The normal maximum 


length of bar that can be dealt with for ring formation | 
s 23 ft., this length being, of course, the same as the 


peripheral measurement of the ring. 

The construction of the machine is shown in Fig. 1, 
and it is seen in use in Fig. 2, but in neither case is the 
feeding carriage for the flat bar visible. The con- 
ventional arrangement of a machine for forming rings 
from flat bar or cylinders from plate is to employ 
three rolls with their axes parallel to one another and 
situated in a triangle when looked at endways, the 
radius being varied by relative adjustment of the rolls. 
In the Bernitz machine three rolls are employed, 
but their function and disposition is radically different. 
The three rolls can be distinguished in Fig. 1 at the 
top of the machine, a pair with one roll above the 
other and a single roll to the left of them. The roll 
to the extreme right is merely a supporting idler roll 
for the straight bar. The two central rolls, of which 
the upper one is loaded, grip the bar and press it 
forward on to the single roll, which then bends it 
upwards into the desired curve. Since the ring is 
spproximately heart-shaped and the curvature, there- 
fore, alters all round the periphery, the position of 
the single roll must be continually altered. It is 


accordingly carried at the end of a lever, which is | 


connected to a second lever below, the free end of 
this latter lever carrying a roller engaging with the 
periphery of a rotating cam. The as will be 


cam, 


G. 
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seen in Fig. 1, is shaped similarly to the ring to be 
formed, allowing for differences of contour imposed 
by the difference of scale between the cam and the 
ring and by the effect of the linked levers. The move- 
ment of the cam being transferred to the single roll, 
thus causes the necessary alteration of the position 
of this roll, relatively to the two feed rolls, to form the 
desired ring. 

It will be obvious that the efficiency of the machine 
depends upon the pressure of the bar on the single 
roll under the thrust of the feed rolls, no slip of the 
bar in the latter being permissible. The feed rolls, 
in addition to having to produce this thrust, would 
have also to provide the drag for drawing in the straight 
bar. This drag it eliminated by the provision of a} 
positive feed for the straight bar and this is effected 
by a travelling carriage against which the end of the 
straight bar abuts and which runs on a frame at the 
rear of the machine. The carriage is attached to an 
endless chain driven from the machine and pushes 
the bar into the feed rolls until it approaches the 
supporting idler seen at the right of Fig 1, when it | 
is automatically stopped. It is this stage which has | 
been reached in Fig. 2, the operator being engaged 
in guiding the tail end of the nearly completed ring to | 
the feed rolls. The man on the right is testing the 
finished rings in a template. The machine is driven | 
by a constant-speed motor through variable speed 
gear. The rolling speed is approximately 8 ft. per 
minute and is constant. In order to ensure freedom 
from slip, both feed rolls are driven, the rotation being 
synchronised by driving one roll from the other by 
means of gear wheels, the pitch circles of which corre- 
spond exactly to the diameters of the rolls. The load 
is applied to the top feed roll by means of the screw 
and handwheel seen in both figures. This is fitted 
with a spring device to ensure that a maximum pressure 
cannot be exceeded. The external bearings seen in 
a yoke in Fig. 1 prevents deflection of the rolls when 
heavy sections are being dealt with. 

The cam is rotated through the variable speed gear, | 
its speed being adjustable in infinitely small steps. 
This variation in cam speed is necessary in order to 
enable different “circumferential lengths” of ring 
to be dealt with. The adjustments are made by | 
manipulation of the handwheel partly visible to the 
left of the dial in Fig. 2, this regulation altering the 
ratio between the number of revolutions of the camshaft 
and that of the feed rolls. For example, since the 
feed rolls always rotate at a peripheral speed of 8 ft. 
per minute when the cam makes one revolution per 
minute, a bar 8 ft. long will be bent in one minute, but 
if the cam is altered so as to make only half a revolution 
per minute, a length of 16 ft. will have passed the feed 
rolls when the cam has made a complete revolution. 
Assuming the cam to be unchanged, the result will be | 
the production of two rings identical in geometrical 
shape, but one having twice the circumferential length 
of the other. Similarly, any other size of ring can be 
produced, by alteration of the ratio referred to above, | 
between the minimum of about 5 ft. to the maximum 
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of about 23 ft. in circumferential length. It is stated 
that a cam can be produced by a fitter of normal 
proficiency in about an hour. A paper template of 
the desired shape is cut out and pasted on a piece of 
steel plate } in. or } in. thick, and the contour followed 
by sawing; the edges are then smoothed by grinding 
and the drilling of the hole for the camshaft completes 
the operation. 

The contour of the cam is of little importance, the 
only limitation being that the minimum radius at 
which soft annealed material can be successfully bent 
is about six times the depth of the section when a com- 
plete ring is not being formed. From this it will be 
evident that the machine can be used to make bends 
in lengths of bar and is not necessarily restricted to 
the fabrication of closed rings. Although the automatic 
production of rings determined by the cam has been 
described above, certain adjustments are provided 
which give a satisfactory degree of flexibility, this being 
required in order to set the machine so as to meet the 
varying degrees of springiness found in different 
materials and to correct any initial inaccuracies in 
the construction of the cam. In the first place the 
angle between the two levers can be altered by means 
of the handwheel shown, this wheel actuating a wedge 
adjustment ; secondly, the position of the single roller 
on its lever can be altered so that the leverage and 
arc of the rollare varied. It will be clear that the higher 
the bending roll is lifted, the smaller will be the radius 
of the curve. The driving motor is reversible, but the 
return motion is only required for the purpose of run- 
ning back the feed carriage. The bending is done in the 
forward direction and is completed in one pass of 
the work. The machine is controlled by the three 
switches seen in the foreground of Fig. 1, these 
switches being actuated by the foot and controlling 
forward, stop, and reverse. Push-buttons are pro- 


| vided at the far end of the carriage feed for alternative 


control. 

The Bernitz automatic *bulkhead-ring bending ma- 
chine is distributed in Great Britain by Messrs. E. H. 
Jones (Machine Tools), Limited, Edgware-road, The 
Hyde, London, N.W.9. 








SHEET-SHEARING MACHINES.—A new series of machines 
for trimming sheets of thicknesses from 14 I.8.G. to 
is in. and from 4 ft. to 12 ft. long, and known as the 
Niagara power squaring shears, has now been introduced 
by Messrs. Niagara Machine and Tool Works, Buffalo, 
U.S.A., for which firm Messrs. A. C. Wickman, Limited, 
Coventry, are the British agents. The characteristics 
of the new machines are precision as to cutting for both 
parallelism and straightness, the self-measuring back - 
gauge enabling setting to be done within ,; ds in. : aspeed 
of 65 strokes per minute and holding-down arrangements 
enabling narrow strips to be sheared straight. The 
machines are motor-driven, with gearing operating in 
oil baths. 
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INSTITUTION ELECTIONS. BRITISH STANDARD PERSONAL. 
INSTITUTE OF MARINE ENGINEERS. SPECIFICATIONS. | Mr. J. MARTIN BAXTER has been elected a director of 


Member.—T. M. Buchanan, Chester; W. G. Findlay, THE following specifications of engineering interest | Messrs. P. and W. MacLellan, Limited, Glasgow. 


London, N.17 ; R. H. Gardner, Newcastle-upon-Tyne ; | have been issued by the British Standards Institution.| Mr. E. H. Payron has been elected chairman of Messrs 
A. D. Hayward, Wendover, Bucks.; F. Hurst, Black- Copies are obtainable from the Publication oe | Drakes, Limited, gas engineers and ironfounders, Halifax 


pool ; F.C. Lloyd, Shrewsbury ; J. E. McTaggart, ment of the Institution, 28, Victoria- street, S.W.1 Mr. WILFRID AYRE, chairman and managing directs, - 


Ellesmere Port, Cheshire; W. A. Nevin, Liverpool ; . 
A. D. Olie, Singapore; E. Stephenson Dendealena Test Codes for Gas Producers, Drying Ovens and | of the Burntisland Shipbuilding Company, Limited, Fir 


E. F. Truscott, London, E.C.2 Bakers’ Ovens.—Two new Test Codes, the one for | a8 elected President of the Shipbuilding Conference 


Asceciate Member to Member.—W. 3, Grams. Uford, | &™* producers (No. 995-1942), and the other for the the annual meeting held in Edinburgh on March 2\. 


Essex; A. J. Bescoby, Lincoln. . ; y 
Associate to Member.—G. D. Pounder, Bath acceptance tests of fuel-fired bakers’ ovens (No. 996- | West Bromwich, Staffs, have removed their Londo: 


1942), have now been prepared and issued. They | office from No. 50 to No. 10, Lime-street, E.C.3 
INSTITUTION OF ELECTRICAL ENGINEERS. | follow the form of the other codes issued by the Institu-| ie. H. B. Jenkins, A.M.Inst.C.E., A.M.LE.E., deputy 
issociate Member to Member.—Major Lionel Lamb, tion for fuel- -consuming plant. It is stated in both | borough electrical engineer, Bedford Corporation Ele 

l.D., Gloucester ; Norman MacLeod MacElwee, B.Sc., | PUblications that it is realised that the comprehensive | tricity Supply, is retiring from that position on May 
Birmingham. codes set out to evaluate the efficiency, performance | after 40 years’ service. 

_ Associate Member. James Gresham Barber, London, | 29d output of an oven or producer would be too detailed i. > © Geen ant Be BOD Anes Fo 
N.W.7; Harry Brassington, Salford; Joseph George for the purpose of checking guarantees. Hence in the | r.LC pte! i onal tik Guaiennt Gian of a 
Briggs, Pinner Hill, Middx.; Sir Henry Felix Clay, | Specification for drying ovens an industrial test code South Metro solitan G jas Company. , 
Bart., M.A., Cobham, Surrey; W illiam Dotchon | has been given as a guide to enable simplified tests to | . , , 
Cranston, Harrow; Alfred Whitelaw Ewen, South | be carried out, which will cover the performance of the | 
Harrow; Reginald John Harley, B.Sc., Basingstoke ; furnace as an effective and economical heating unit. 
Leslie Gilbert Hillman, Hastings; Edward Durnford| In the code for gas producers this matter is dealt | |NOTES FROM THE SOUTH-WEST. 
lliff, B.Sc., Newport, Mon. ; Gordon Russell Langley, | with in an appendix, in which are given notes on| 
Peterborough, Ontario, Canada; Herbert Arthur | guarantee tests. These are intended for the purpose 
Moody, Wembley: James Thomas Moore, B.Sc.,|0f checking guarantees between contracting parties| The Welsh Coal Trade.—<A very firm tone continued t& 
Rugby; William John Orange, Calcutta ; Major | in the construction of a new plant. The test code for | characterise all sections of the Welsh steam-coal market 
Peter Arthur M. Simpson, R.E., Sidcup, Kent ; Major bakers’ ovens gives the standard general lines upon | during the past week. The demand in both home and 
Percy Francis Vigar, R.E., Chislehurst, Kent. | which these ovens should be tested. An example for | foreign trades was actively maintained, but, owing t 

Associate to Associate Member.—Paul Adorjan, Lon- | @ batch oven is included, but the code can be used for | the continued low level of production, operators wer 
don, S.W.1; Horace Raymond Baigent, Henley-on- | continuous ovens and also for any type of oven used | unable to satisfy customers’ requirements and littk 

Thames; Edwin Butterfield, Pinner, Middx. ; Headley | in the baking industry except those which are electric- | new business could be entertained for delivery over sonx 
Pearson des Forges, Sheffield; Edward Albert Mentos | ally heated. [Price of No. 995: 3s. 6d. net, or 3s. 9d.,| months to come. As a rule collieries were kept fully 
Leeds: Edwin Valentine C. Habgood, Westcliff-on- | including postage; No. 996: 5s. net, or 5s. 4d., including | occupied in fulfilling orders for the essential war in 
Sea, Essex: Eugene Patrick McAllister, Bray, Co. | postage.] dustries and the public-utility undertakings. Buyers i: 
Dublin; Frank Purdue, Watford, Herts.; Henry Zine and Zine Alloys.—Two new specifications deal- | #!! the principal markets still available to Welsh coak 
George Rimmington, Harrogate; Thomas Stewart, | ing respectively with high-purity zine (No. 1003-1942) showed a sustained interest, but apart from Northert 
Pinner, Middx. and with zine alloys for die-casting (No. 1004-1942) | Iweland, with which market a moderate activity was 

Graduate to Associate Member.—Leo Ananin, B.Sc. | have recently been published under the same cover. | maintained, business was on very slow lines. There wa: 

(Eng.), Cheadle Hulme, Cheshire; Rolf Ernest L.| These have been prepared in order to standardise the | considerable interest in the best large descriptions, but 
Aubin, Wellington, Salop; Leslie Howard Berrill,| compositions, limits of impurities and methods of | collieries stem lists for these sorts were well filled ahead 
Birmingham; Marshall Wightman Callender, West | control generally approved as good practice for high- The scarcity of the sized descriptions remained acute and 
Byfleet, Surrey; Francis Bernard Cope, B.Sc. (Eng.), purity zine and zine die-casting alloys. The develop- | the demand for these was active. There was also keer 
Welling, Kent: Ronald Edgley Cox, B.Sc., Bingley,| ment of de pendable zinc alloys of high mechanical | interest in the bituminous small grades but potentia 
Yorks.; Alfred Ronald Deeley, B.Sc., Chelmsford, properties has resulted in a rapid increase in the use | °UtPUts of these kinds were almost completely sold over 
Essex ; Harry Eagles, B.Sc. (Eng. ), Ashbourne, De rby- | of zine-alloy die castings for engineering purposes. several months ahead and the tone was consequently 
shire: James Tertuis Fletcher. Burnley ; ; Ian Stuart | These alloys, however, are practically unique in their | YeTY Strong. Better class dry steam smalls were busier 
Forbes, B.Sc. (Eng.), Bromley, Kent ; Dudley Maurice | extremely low tolerance of some impurities, par- but there was only a slow inquiry for the inferior dry 
Gray, Durban, Natal, S. Africa ; Harold Edgar Green, | ticularly lead, cadmium and tin, which, in excess of | 8t®#™ smalls which, as a rule, could be obtained fairly 
B.Sc. (Eng.), Norwich; Henry Gordon Hampson, | the specified maxima, cause liability to intercrystalline | ™*4!!¥ for early delivery. 

Stretford, Machester ; Hubert Haywood, B.Sc. (Eng.),| corrosion with resultant dimensional instability and 
Chelmsford, Essex; Ian Henry Hogg, B.Sc., Altring-| loss of strength. Certain of the harmful impurities are 
ham ; William Bingham Jenkins, Farnborough, always to be found in ——_ quantities in zinc INSTITUTION OF HigHway ENGINEERS.—We ar 

Hants. ; Sik Aun Leong, B.Sc., Perak ; Major Fer-| ores, and the basic zine for the manufacture of these informed that the next associate-membership examina 
dinand Rising Livock, B.Sc. (Eng.), Altrincham ; alloys must be specially produced to meet the necessary | tion of the Institution of Highway Engineers will be held 
Thomas Edward Loraine, ee) Lt.-Col. Ian | requirements of chemical composition. Another and|in October. At the examination, which will oc« ups 
Mackenzie, B.Sc., R. Signals ; Captain Geoffrey Martin | serious potential source of impurities in these alloys | 44 days—from Tuesday to Saturday morning—papers 
Miller, R.A., Derby; John Arkell Nott, B.Sc. (Eng.), | lies in the contantination of ingot metal during re-| will be set on the theory of structures ; the strength of 
Sale, Cheshire ; Albert William Phipps, Buenos Aires, | melting operations. A great deal of research has been | materials; geology Ape agg liner meant 
Argentina ; Savak Framroze Poacha, B.Sc., Nagpur, devoted to the formulation of alloying additions in| mathematics; highway administration and highway 
India ; Harry Tomkinson Price, Loughborough ; Cap-| these alloys and the compositions specified in the new | jaw; the design, layout, and construction of new streets 
tain Richard Robert Rankin, Alexandria, Dum barton- publication are stated to give the optimum balance of | and roads and of bridges and culverts; and general 
shire ; Sydney Bennett Richards, West Bridgford, properties. The Zinc Development Association, Lin- specifications and quantities. An oral examination will 
Nottingham ; 2nd Lieut. Ronald Frederick Richardson, | coln House, 15, Turl-street, Oxford, inform us that also be held. Application to sit must be made on the 
R.E., Donaghadee, Co. Down; 8S. J Samuel, Durban, they have a limited number of copies of the publication | prescribed form which must be in the hands of the 
Natal, Ss. Africa ; John Openshaw S avage, Northwood lat their disposal for distribution, free of charge, to| Secretary of the Institution by August 31. Copies of th 
Hills, Middx. ; Laurence Jack Simmons, Brighton ; | ysers of zine allovs. Copies may also be obtained from | rules and syllabus may be obtained on application to the 
Frederick George J. Skinner, Rugby ; George Stanley | the British Standards Institution. price 2s. net or | Secretary, "a “Whit” Bealictiscend Woekie 
Sloan, B.Sc., Belfast ; Jack Frederick Spilling, Peters- | 2. 34. including postage. 
field, Hants.; Gerald William Spooner, Edinburgh ; 

Walter George Street, Swansea ; John Johnson Taylor, Tun Late Ma. O. A. G. Epwanpe.—On March 26 
Twickenham, Middx.; John Leslie Taylor, Wolver- ‘ > Ge -E 

. . the death of Mr. Osborne Anthony George Edwards 
hampton; George Thomson, Glasgow; George Percy | BOOKS RECEIVED. a , af ‘ " 
r : > ' - A occurred at a nursing home in Bournemouth. A former 

Thwaites, B.Se. (Eng.), Chislehurst, Kent ; Arthur The Directory of Shipowners, Shipbuilders and Marine | district engineer of the old London and South Wester 
Edward Tuppen, Rugby ; Ranald Hamilton Wallace, Engineers, 1942. Compiled under the direction of the | Railway, Mr. Edwards was born on March 23, 1861, and 
Elgin, Morayshire ; Ernest Wood, Huddersfield. Editor of “Shipbuilding and Shipping Record.” | entered the office of Mr. B. J. Fisher, district engineer of 
London: The Directory Publishing Company, Limited, | the London-and South Western Railway, to whom he 
33, Tothill-street, Westminster, S.W.1. [Price 20s. | was articled, on September 22, 1876. During his pupilage 

SWANSEA STEEL-SHEET INDUsTRY.—The weekly net. | he was mainly engaged on works connected with the 
market report of the Incorporated Swansea Exchange, | University of Ilinois. Engineering Experiment Station. | doubling of the line between Crediton and Lidford 

Royal Metal Exchange, Swansea, states that the demand Bulletin No. 330. Heat Transfer to Clouds of Falling | Devonshire. In June, 1881, he was appointed assistant 
for tin-plates has improved and that the market in Particles. By Proressor H. F. Jonnstone, R. L.| to Mr. Ernest Benedict and was employed in examining 
terne-plates and uncoated plates is rapidly expanding. Picrorp and J. H. CuHapin. Urbana, Ill., U.S.A.:|and reporting on the strength of bridges and other 
Galvanised steel sheets are somewhat quieter, but a The Director, Engineering Experiment Station, Uni- structures on various parts of the L. & S.W. systen 
steady demand is maintained for black sheets. Iron and versity of Illinois. [Price 65 cents.) Later in the same year he was engaged, as assistant to 
steel scrap is in active request. Modern Metallurgy for Engineers. By F. T. Sisco.|Mr. Edmund Andrews, on the widening of the lin 

London: Sir Isaac Pitman and Sons, Limited. [Price | between Clapham Junction and Hampton Court Junction 

CONTROL OF EXPORTS.—Under the Export of Goods 22s. 6d. net.| | and, subsequently, on the Clapham Junction and Barnes 
(Control) Order, No. 10 (S.R. and O. 1942, No. 353, | Smithsonian Institution, Washington. Publication No.| line widening. In January, 1893, Mr. Edwards was 
price id.), which became operative on March 24, control 3611. The Rise of the Organic Chemical Industry in| appointed permanent-way superintendent at Claphan 
is extended to cover iron and steel roof capping or the United States. By C. M. A. STINE. Washington : | Junction, and seven years later, resident engineer on 
ridging, flashing and guttering; machinery belts and Smithsonian Institution. ithe Somerset. and Dorset line, with headquarters at 
belting, conveyor and elevator bands, wholly or partly | Practical Handbook on Oxy-Acetylene Welding. ‘“‘ Sif-| Glastonbury. On March 1, 1904, he was appointed 
of natural or synthetic rubber, rubber latex, balata or bronze " Works, Stowmarket: Suffolk Iron Foundry | district engineer in charge of the Central Division, a! 
gutta-percha; and internal-combustion engines not (1920), Limited. [Price 5s.) | Eastleigh, and on January 25, 1912, was placed at the 
specified elsewhere in the Schedule of Controlled Goods, | Continuous Beam Structures. A Degree of Fixity Method | head of the Western Division, at Exeter. He retired, a 
and parts for these engines wholly or mainly of metal. and the Method of Moment Distribution. By Enric | the age of 60, on December 31, 1921. Mr. Edwards was 
In future, licences will be required to export these goods SHEPLEY. London: Concrete Publications Limited. | eaoetee an associate member of the Institution of Civ! 
to all destinations. [Price 7s. 6d. net. Engineers in 1886. 
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NOTES FROM ‘SOUTH YORKSHIRE. | NOTES FROM CLEVELAND AND 


SHEFFIELD, Wednesday. 

Iron and Steel.— All sections of the industry are doing 
their utmost to increase production, and satisfactory 
results are being obtained. Both basic and acid materials 
are in heavy demand, and structural steel finds a ready 
market. The run on steelmaking alloys has been well- 
maintained, and wire rods are a progressive section. All 
types of springs are in active request. Agricultural 
machinery makers are reported to be buying larger 
quantities of certain types of springs, and increased ton- 
nages of spring steel. Sheffield works specialising in the 
production of iron and steel works machinery and related 
equipment are busy, and grinding and crushing machinery 
s in steady demand. Other progressive sections are 

ailway rolling stock, forgings and castings, boiler drums, 
ement and concrete making and mixing machinery, and 
xcavators. Active conditions prevail in the manufac- 
ture of all types of boilers. Electrical equipment is in 
strong demand, traction motors, in particular, are selling 
well on inland account. Sheffield’s file trade has made 
steady progress, and the tool-making branches are satis- 
factorily employed. 

South Yorkshire Coal Trade.—The demand on inland 
account has been well maintained. Industrial fuel is 
moving freely, and steams are in better demand, while 
smalls and slacks are being supplied to electric power 
stations and gasworks in larger quantities. The move- 
ment of house coal has become slightly restricted, but 
the demand is good. Business in foundry and furnace 
cokes is brisk. The export position of most types of fuel 
indergone no material change. 








INSTITUTE OF Marine ENGIngeERS.—The Council of 
the Institute of Marine Enginecrs have accepted an offer 
by Lieut. (E) G. T. Marriner R.N., to found, in memory 
of his father, the late Mr. W. W. Marriner, an annual 
prize of the value of 51. This will be awarded annually 

the candidate who submits the most meritorious 
paper on “ Engineering Knowledge (Steam and Motor) ” 
in the examinations for the Ministry of War Transport 
second-class engineer’s certificate. 


rHe STRENGTH OF SALVAGED Bricks.—Among the 
various factors which must be considered by the archi- 
tect or engineer before employing salvaged bricks on 
any particular work is the question of the strength of the 


resulting brickwork. In order to provide information 


on this point, tests have recently been carried out by the | 


Building Research Station of the Department of Scientific 


and Industrial Research, These indicate that the strength | 


of reinforced and unreinforced brickwork, built with 
salvaged bricks of various types, is at least equal to that 
of brickwork built with new bricks of the same type. 
Details of the tests are given in a leaflet ‘“‘ The Strength 
of Brickwork Built with Salvaged Bricks,” copies of 
which may be obtained free of charge on application to 
the Building Research Station, Garston, Watford, Herts. 


INSTITUTION OF NAVAL ARCHITECTS.—The 
general meeting of the Institution of Naval Architects 
was held at the Royal Society of Arts, London, yesterday 
afternoon, March 26. Only formal business was trans- 
acted, after which the Parsons Memorial Lecture, on “ Sir 
Charles Parsons and the Royal Navy,” was delivered 
by Sir Stanley V. Goodall, K.C.B., O.B.E., R.C.N.C. 
The papers for publication in this year’s volume of the 
Transactions have been selected and written comments 
thereon are invited. The twelve papers chosen comprise : 
‘Experiments with Low Pitch-Ratio Screws behind a 
Single-Screw Hull,”’ by Dr. G. S. Baker, O.B.E., and 
Mr. L. T. G. Clarke ; * The Effect upon Ship Propulsion 
in Rough Water of Alterations in the Shape of the Pro- 
peller Blades,”’ by Mr. J. L. Kent and Mr. R.S. Cutland; 

Calculated and Measured Wave Resistance of a Series 
of Forms Defined Algebraically, the Prismatic Co- 
efticient and Angle of Entrance being Varied Inde- 
pendently,” by W. C. S. Wigley, M.A.; “* Blade Thick- 
ness of Wide-Bladed Propellers,”” by Mr. N. Hancock, 
R.C.N.G.; “The Theory and Practice of the Kort 
System of Propulsion,” by Mr. A. M. Riddell; “A 
Note on Tug Design,” by Mr. A. R. Taylor; “ On the 
Balance of Heeled Ships,” by Engineer Rear-Admiral A. 
urner (ret.); ‘‘ An Investigation into the Cause of the 
Failure of the Main Bearings of Interna]-Combustion 
Engines’; ‘* Comparative Tests on the Lubrication of | 
Crankshaft Bearings’; and “ An Investigation of the 
Failure of a Single Helical Geared-Turbine System due to | 
Axial and Torsional Vibration,” by Dr. S. F. Dorey and 
Mr. G. H. Forsyth, M.Sc.; “ Strength of Welded T- 
Joints for Ships’ Bulkhead Plates,”’ by Mr. H. B. Fergus- 
son; and “ Characteristics of Orifices used for Liquid- 
Flow Measurements,” by Mr. R. A. Collacott, B.Sc. 
Applications for advance copies of these papers should 
be made to the secretary, who will forward them, as 
soon as they are ready for issue, to those desiring to | 
take part in the written discussion. 
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THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


| 


General Situation.—-Most branches of the iron. and 
allied trades are busily employed and active operation of 
the plants during the second quarter of the year is assured. 
Delivery obligations due for completion at the end of this 
month are well up to schedule and bookings for supplies 
farther ahead are heavy. Generally, the supply of raw 
materials is satisfactory ; there is no scarcity of high 
phosphoric pigiron, and ferro-manganese is reaching the 
steelworks in adequate quantities. Authorised buyers 
of finished commodities are able to obtain deliveries of 
tonnage that meet the essential needs, but customers 
requiring material for ordinary industrial purposes still 
find difficulty in acquiring adequate supplies. 


Cleveland Iron Trade.— Ample deliveries of foundry pig 
iron are available for the increasing demand though local 
brands are still scarce. The production of Cleveland 
qualities is still intermittent and there are no indications 
of a resumption of the regular make. The recognised 
market values of Cleveland pig are at the eqnivalent of 
No. 3 quality at 128s. delivered within the Tees-side zone. 

Basic Iron.—The official price of 1208. 6d. for basic 
iron is still nominal. Although the output is maintained 
at a rate that rather more than satisfies the heavy 
requirements of producers’ adjacent steel-making plants, 
| parcels are not offered for sale. 





Hematite.—The demand for hematite continues gradu- 
ally to diminish as the use of substitutes extends, but the 
restriction of distribution is still necessary. The increas- 
ing consumption of refined iron and suitable steel scrap 
in place of hematite is giving satisfaction. The stabilised 
quotations for hematite are ruled by No. 1 grade at 
138s. 6d. delivered to North of England buyers. 


Blast-Furnace Coke.—Conditions in the Durham blast- 
furnace coke branch of trade are not conducive to business 
but fixed prices remain firm on the basis of good medium 
qualities at 37s. 6d. f.o.r. at the ovens. 


Foreign Ore.—There is no new feature in the foreign 
ore situation. Certain descriptions are still difficult to 
obtain and larger imports of many qualities would be wel- 
come although consumers of some kinds have satisfactory 
stocks. 


Manufactured Iron and Steel._-The tonnage of semi- 
| finished iron and steel in stock has been drawn upon con- 
| siderably but the steady delivery of home products has 
| avoided a reduction to an inconveniently low level. In 
| one or two branches of the finished industries, plants are 
not so fully employed as formerly, but an early return to 
maximum outputs is expected. Manufactured-iron firms 
would welcome freer buying but are turning out more 
tonnage than of late. There is an increasing demand for 
special steels, the supply of which barely keeps pace with 
the growing requirements. Shipbuilders and boiler- 
makers are taking up the maximum output of plates. 
Sheet makers, however, would welcome further orders to 
maintain the present activity of their plant, and producers 
of structural material could also handle more work than 
they have on hand at present. 





Scrap.—Heavy grades of iron and steel scrap are still 
required in large quantities, but users of light scrap 
appear to have covered their requirements for the 
present. 





INSTITUTE OF TRANSPORT.—Intending candidates are 
reminded that the closing date for the receipt of forms of 
entry for the May examination of the Institute of Trans- 
port is Tuesday, March 31. Completed forms should be 
returned to the Secretary of the Institute, 15, Savoy- 
street, London, W.C.2. 


LECTURES FOR WOMEN SUPERVISORS.—The Ministry 
of Labour and National Service, in conjunction with the 
Board of Education and the Scottish Education Depart- 
ment, is organising courses of lectures at technical colleges 
throughout the country on the work of women super- 
visors. The lectures will deal with general principles of 
workshop supervision, factory organisation, method of 
timekeeping and payment, elementary workshop prac- 
tice, and factory legislation (including special war-time 
measures). The courses will normally be of 30 hours’ 
duration and classes will be held outside working hours 
at meetings usually lasting two hours. No allowances pr 
expenses will be paid by the Ministry to students, but 
they will not be charged any fees for the course. The 
names and addresses of women applying for a course 
should be sent to the local employment exchange and 
full details should be given regarding experience and 
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NOTICES OF MEETINGS. 

| selitiaanigtiigh 

| Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6.30 
p.m., 39, Victoria-street, Westminster, S.W.1. Ordinary 


Meeting. ‘‘ The Modern Motor Cycle,”’ by Mr. W. Noel- 
Jordan. 
KEIGHLEY ASSOCIATION OF ENGINEERS.—To-night, 


7 p.m., The Victoria Hotel, Keighley. “‘ Public Water 
Supplies,” by Mr. A. Boothman. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, 
March 28, 2.30 p.m., The Engineers’ Club, Albert-square, 
Manchester. Annual General Meeting. (i) Annual 
Report of the Council for 1941. (ii) Election of President, 
Officers and Council. (iii) “ Piled Foundations,” by 
Mr. 8S. Packshaw. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—North- 
Western Centre: Saturday, March 28, 3 p.m., The 
Engineers’ Club, Albert-square, Manchester. Annual 


General Meeting. Short papers on “‘ War-Time Condi- 
tions in Transport,’’ by Mr. J. Lesford, Mr. W. C. Whalley 
and others. 

Roya Society oF ARTs.—Monday, March 30, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. Cantor Lec- 
ture III. ‘‘ X-Ray Technique in the Industrial Labora- 
tory,”’ by Mr. H. P. Rooksby. 

INSTITUTION OF ELECTRICAL ENGINEERS.—London 
Students’ Section: Monday, March 30, 7 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Informal Discus- 
sion on “ What Are the Social Responsibilities of an 
Electrical Engineer?’ Wireless Section: Wednesday, 
April 1, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. “The Technique of Frequency Measurement and 
Its Applications to Telecommunications,”” by Messrs. 
J. E. Thwaites and F. J. M. Laver. 

STOKE-ON-TRENT ASSOCIATION OF ENGINEERS.—Satur- 
day, April 4, 6 p.m., at Messrs. Robert Hyde and Son, 
Limited, Stoke-on-Trent. ‘‘ Bye-Products of Gas Manu- 
facture,”’ by Mr. J. E. Stanier. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade again show little change. Shipbuilders and boiler 


| makers are specifying freely for plates, etc., and structural 


material is in fairly good demand. Machine-tool makers 
are very busy. A quiet tone is still prevalent in the 
black-steel sheet trade. The supply of steel scrap is 
ample for the present, but there is now less coming in 
from overseas. Prices are steady and are as follows :— 
Boiler plates, 171. 12s. 6d. per ton; ship plates, 161. 3s. 
per ton; sections, 15/. 8s. per ton; medium plates, 
} in. and thicker, rolled in sheet mills, 212. 15s. per ton ; 
black-steel sheets, No. 24 gauge, 221. 15s. per ton; and 
galvanised corrugated sheets, Ne. 24 gauge, 261. 2s. 6d. 
per ton, all for home delivery. 

Malleable-Iron Trade.—There is no change in the 
malleable-iron trade of the West of Scotland. Orders 
are not heavy and inquiries do not suggest any increase 
in demand at the moment. Recent deliveries of scrap 
have been satisfactory, but more systematic collections 
will be necessary to ensure continuity of production. 
The re-rollers of steel bars are still rather quiet, but 
anticipate a stronger demand in the near future. Stocks 
of semies are reasonably good, but the home supply will 
need to be increased. The following are the current 
quotations :—Crown bars, 151. 2s. 6d. per ton; No. 3 
bars, 137. 12s. 6d. per ton; No. 4 bars, 131. 17s. 6d. per 
ton; and re-rolled steel bars, 171. 15s. per ton, all for 
home delivery. 

Scottish Pig-Iron Trade.—Activity is still general in 
the pig-iron trade of Scotland and consumers’ demands 
are being met with difficulty. The requirements of the 
steel trade are very heavy, but pig-iron makers are 
giving fairly good deliveries of both hematite and basic 
iron. There is rather more business in foundry grades 
of iron, but makers could deal with a heavier demand. 
The light castings trade is still quiet. To-day’s market 
quotations are as follows :—Hematite, 61. 18s. 6d. per 
ton, and basic iron, 6/. 0s. 6d. per ton, both delivered at 
the steel works ; foundry iron, No. 1, 61. 5s. 6d. per ton, 
and No. 3, 61. 3s. per ton, both on trucks at makers’ 
yards. 








CONTROL OF CHINA CLay.—The Board of Trade has 
issued the Production and Supply of China Clay (Re- 
striction) Order, 1942 (S.R. & O., 1942, No. 410, price 1d.), 








present employment. Women who have applied will be 


notified when the number of applications justifies the 
establishment of a course at a college in their locality. 
An examination will be held at the conclusion of each 
course and a written statement will be given by the 
college to those who qualify. 


which is effective from April 1. This provides that no 
person carrying on the business of producing china clay 
shall win it from any mine or quarry, or supply it to 
any other person except under a licence granted by the 


| Board of Trade. 
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or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- | 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be | —————— 


guaranteed. Terms for displayed advertisements on 
THE RAILWAY REPORTS. 


the wrapper and on the inside pages may be obtained | 
As railway operation is now a war industry, details 
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on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. | 
Serial advertisements wi!] be inserted with all practic- 
able regularity, but cannot be guaranteed. 

—_—_— reports presented at the recent annual meetings of 


TIME FOR RECEIPT OF ADVERTISEMENTS. the four main-line companies are lacking in the 
a . , type of technical information which in normal 

tn a a | times frequently makes them of considerable engi- 
later than first post on Wednesday. Alterations | neering interest. Even overall figures for traftic are 
to standing advertisements must be received not now published. It is known that these are 
at least 10 days previous to the day of publica- | high ; the London Midland and Scottish Railway, for 
tion. Passed proofs must be in oar hands by instance, last year carried a larger volume of traffic 
Saturday morning, otherwise they will | than ever before in its history. A further indication 
— hag a = my a | of the activity which has been created was given by 
possession PA pe my onl two years. the chairman of the Southern Railway, who stated 
fo i ili that since the beginning of the war British railways 


All aecounts are payable to “ ENGINEERING,” Ltd. | have run 100,000 special trains for troops, muni- 
Cheques should be crossed ‘“‘ The National Provincial | tions or other direct war purposes. The services 
Bank, Limited, Charing Cross Branch.”’ Post Office | which are being provided under difficult conditions 
Orders should be made payable at Bedford Street,|are a great credit to the depleted and diluted 
Strand, W.C.2. administrative and operating staffs. Complete 
" “~<a figures for the four companies are not available, but 
TEMPORARY ADDRESS | 22,000 of the London and North Eastern Railway 
. employees are serving with H.M. Forces or giving 
full-time service in civil defence, and the present 
staff includes 21,000 women, of whom more than 
| half are working in positions previously occupied by 
|men. The London Midland and Scottish Railway 
is employing 22,716 women, of whom 13,470 are in 

| non-clerical jobs. 

The most directly technical information was 
given by Mr. Holland-Martin at the meeting of the 
Southern Railway Company. He referred to the two 
| new electric locomotives which have recently been 
|constructed. These were in an advanced stage 

at the outbreak of war and have been leisurely 
completed as opportunity has offered. They will 
| be of immediate value as it will be possible to keep 
them in continuous operation over more extended 
periods than is desirable with a steam locomotive, 
| so that more than two of the latter will be released 
to relieve the general locomotive shortage of the 
country caused by increased traffics, depleted tech- 
| nical staffs, and the shipping of locomotives over- 
|seas for war service. From the point of view of a 
more distant future, these electric locomotives 
| mark the beginning of an important development on 
‘the Southern Railway. Although this has always 
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of the working of which cannot be published, the | 


as Mr. Holland-Martin pointed out, the develop- 
ment of the mercury-arc rectifier has enabled the 
low-voltage third-rail system to be extended on an 
economic basis over considerable distances. It has 
| been the practice to work goods traffic over these 
| long-distance lines by means of steam engines, but 
|the introduction of the two electric locomotives 
|may mark the beginning of an era in which all 
| traffic will be electrically hauled, on those sections of 
the system which are already electrified. 

The mechanical parts of the two Southern electric 
| locomotives were built in one of the company’s 
works and it is probable that present commitments 
| will not permit any others to be put in hand. 
| The extra work which is now being thrown on the 
railway shops, working under difficult conditions, is 
illustrated by the fact that the Southern Railway 

built 1,000 wagons for the Persian railways in record 
time. This pressure on the shops applies to all the 
| railways, and the London Midland and Scottish has 
found it necessary, even under present conditions, to 
increase the number of employees in their work- 
shops. This has involved much up-grading and the 
introduction of 3,800 women. Sir Thomas Royden, 
at the meeting of this latter company, referred to 
the valuable servicé which has been performed by 
|the research department. This organisation has 
| naturally lost some of its skilled staff to Govern- 
| ment departments and various long-range researches 
| have had to be suspended, but much work has been 
done on immediate war problems. This has covered 
\such matters as the adaptation of substitute ma- 
| terials, lighting, air-raid precautions, the modifica- 
tion of painting schedules, and the investigation of 
| difficulties introduced by unaccustomed traffics and 
mixed loads of novel character. 

On the civil engineering side, which is necessarily 
closely related to war damage, little was said at any 
of the meetings. It was stated that enemy air raids 
during the winter of 1940-41 caused some damage 
on the London Midland and Scottish Railway, but 
less than had been anticipated and that traffic 
working was as a rule restored within a short period. 
On this, as on the other railways, much work fell 
on the civil engineering department in the alteration 
and strengthening of premises, the construction of 
concrete trenches and surface shelters, etc. The 
chairman, at the meeting of the Southern company, 
paid a special tribute to the repair methods 
|developed by Mr. George Ellison, M.Inst.C.E., the 
| chief engineer. “A gaping hole in the track that 
| looked as if it could not be put in repair for days 
|or weeks would be made capable of carrying re- 
| stricted traffic in a few hours . . . the destruction 

of a bridge arch or pier would quickly be remedied 
by clever standard repair construction . . . all 
prewese- done only seemed to provide a lesson in 
| speeding up repair.” 

| -The financial position of the railways both now 
‘and in the future was naturally one of the main 
themes of all the chairmen’s speeches. At the 
beginning of the war it was arranged that revenue 
receipts and expenses of the four main-line railways 
and the London Passenger Transport Board, exclud- 
ing certain minor items, were to be pooled and a 
payment of 39,500,000/. was to be guaranteed by 
the Government to cover net revenues. Any 
| balance above this figure, up to a sum of 43,500,000/., 
| was to be shared between the controlled undertak- 
‘ings in a fixed proportion. Returns above this 
| higher figure were to be shared equally between the 
| Government and the railways up to the point ‘at 
| which the latter had received a total of 56,000,0001., 
‘any balance exceeding this being retained by the 
|Government. The arrangement also included the 
provision that the cost of restoring war damage, 
up to a maximum of 10,000,000/. in any year, was 
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are to pass into the ranks of skilled craftsmen. 
The review states that the general education of 
this latter class should preferably be of secondary, 


to be charged to revenue expenditure. A third | 
clause in the agreement provided that rates, fares | 


THE SELECTION OF 


and charges were to be adjusted to meet variations | ENGINEERS 


in working costs and other conditions arising, from 
the war. This original arrangement has now been 
superseded by a new one which came into operation 
on January 1, 1941. Under this the Government 


is to pay the railways an annual sum of 43,000,000l.| had some early training, possibly deliberately | general-educational stage, but who are un 
up to the end of control, which will extend to at| chosen, which directed their talents towards the | for engineering employment, from attemp* 


least a year after the cessation of hostilities. The 
arrangements for dealing with war damage are also 
revised. Details of the new proposal are not yet 
worked out, but it is understood that they will 
follow the lines which have been adopted in connec- 
tion with other types of property. War damage 


has now been recognised as a national charge and | pioneers represented a relatively compact body of | relatively common on the Continent. 
: " on 3 P | © 
| knowledge which it was possible for an able man | 


public utility undertakings are to be grouped, any 
charges falling on a group owing to enemy action 
being shared equally between the members of the 
group and the Government. 


| Mosr of our early great engineers were largely 
| self taught, their inborn genius enabling them to 
| create an industry. Even many of these, however, 


path of their future achievements. John Rennie 
|served two-years’ apprenticeship with a  mill- 
| wright and James Watt was similarly articled to a 
mathematical and nautical instrument maker, 
jalthough ill-health prevented him from com- 
| pleting his course. Engineering in the days of these 


| to comprehend within his unassisted understanding. 


| Matters are now very different and the type of 


It is assumed, although | early training which a Rennie or a Watt received | and suitability for an engineer career. 
apparently not yet definitely settled, that the rail- is now far from adequate to enable even the most | apprentice is trained in the main shops he is nec« 


junior technical or central school standard. It js 
suggested that a closer collaboration between head. 
masters and industry than is common might assist 
| in dissuading those who have reached the necessary 
ritable 
ing to 
enter its ranks. Any such early grading could, 
| however, be only of a preliminary nature and it is 
in the workshop in which the youth learns his 
trade that final selection must be made. In this 
| connection a plea is made for a wider introduction 
|of special apprenticeship workshops. These ar 
‘Thoge 
operating them are able to give the whole of their 
time to the training of the apprentices and have 
| full opportunity of estimating individual capacity 
W he nh an 


‘* 


ways will form one of the groups. Whether this | brilliant to achieve an important position in the} sarily regarded by the foreman as essentially a 


arrangement is more or less favourable to the com- 
panies than the provision that any sum in excess of 
10,000,000/. a year should be borne by the Govern- 


ranks of engineering. This has long been recognised 
and it would probably be difficult to find any | 
| subject which has been more frequently discussed | 


| productive unit, although at first not an efficient 
one. In the apprenticeship workshop he is looked 
upon only asa learner. A four-year course is usually) 


ment naturally depends on the total amount of | in these columns than the various schemes of train- | operated in connection with these shops, the last 


damage which is sustained afid which, as yet, cannot 
be known in its entirety. 

The reasons for the revision of the original revenue 
arrangements are fairly clear. These provided for 


the adjustment of rates and fares in terms of working | 


costs. This procedure acts in contravention of the 
Government policy of checking the upward move- 


ment of prices and charges in order, as far as possible, | 


to stabilise the cost of living. One result of the 
fixed revenue is that the railways will have to carry 
the weight of future wage increases. Certainly one 
of the purposes of price control is to limit such 
increases, but so far it has not been strikingly 
successful in that direction. The sum of 43,000,0000. 
was not agreed to without considerable discussion, 
but, as Sir Thomas Royden said, as it was perfectly 
clear that it was the maximum that the Government 
were prepared to pay, it was accepted by the various 
boards. 
be realised that a fixed income is provided. This is 
a valuable insurance against the contingencies of 
an unknown future. 

The new scheme introduced an important change, 
affecting the financial status of the railways, regard- 
ing which anxiety was displayed by shareholders at 
some of the meetings. Under the Railway Act, 
1921, the companies have a right to put forward 
claims for adjustment of fares and charges in order 
to maintain their standard revenues. Under the new 
arrangement this right is abrogated, but it was 
stated that this must be looked upon only as a 
temporary measure and that the pre-war position 
would in due course be restored. None the less, 
a new principle has been introduced which may 
have important reactions when a post-war settle- 
ment comes to be made. It is fairly clear that after 
peace is declared, many public and semi-public 
activities in this country will not be carried on 
under the conditions in which they have been built 
up. In the case of the railways, as was suggested 
at the Southern meeting, much is likely to be 
heard of nationalisation. In the event of any 
scheme of that kind being proceeded with, the 
financial status of the companies will constitute an 
important asset in the draughting of the terms of 
any settlement, and it is important that the com- 
panies’ rights to their standard revenues should not 
be obscured. 

To consider this and other post-war problems, the 
four main-line companies, in conjunction with the 
London Passenger Transport Board, have set up a 
joint committee composed of experienced railway 
officers. The projects and schemes likely to be 
launched by the Ministry of Works and Buildings, 
many of which are no doubt now under considera- 
tion, will unquestionably involve transport problems 
of a major character, and it is very desirable that 
the railways should have a common body which 
can speak for their interests, and consider proposals 
from their point of view. The committee will 
endeavour to keep in touch with all Government 
departments which are dealing with problems of 
reconstruction and development. 


As an offset to this consideration, it will | 


ing which have been devised to produce caginee | 
able to take an effective part in the application, 
}and extension, of the complicated range of theory | 
and practice which engineering now represents. 

In spite of the attention which has been paid to 
| this matter, it cannot be pretended that any pro- 
|cedure so far devised has been generally accepted 
as entirely satisfactory. All have their critics. | 
Present conditions do not favour important modi- 
fications in existing practices, but it is certain 
that most of them will come up for review after the 
war in a form complicated by difficulties and mal- 
adjustments which emergency is now creating. In 
order that this, and other post-war engineering 
problems, should get what attention is now possible, 
the Institution of Electrical Engineers, last autumn, 
set up a Post-War Planning Committee. This has 
appointed, or will appoint, various sub-committees | 
to deal with specific spheres of interest such as | 
education, research, standardisation, etc. The first | 
outward indication of activity has been given by | 
the sub-committee on education and training and 
on March 19, the chairman of the sub-committee, 
Dr. A. P. M. Fleming, at a meeting of the Institu- 
tion, presented “ A Critical Review of Education 
and Training for Engineers.” The paper was in- 
tended to provoke comment from which the sub- 
committee will hope to obtain assistance in its 
future deliberations. The range covered is the 
whole field from the production of semi-skilled 
repetition operatives, through craftsmen and de- 
signers to managers. Average present-day practice 
in the training of each grade is reviewed, weaknesses 
pointed out and suggestions made. With a field of 
this extent, no part can be dealt with in the detail 
which will ultimately be necessary if important 
modifications on present procedure are proposed, 
but the general survey forms a useful introduction 
to a new study of the whole subject. 

One of these may be specified by the word “ selec- 
tion.” No doubt John Rennie and James Watt 
selected themselves and to-day there are many 
born with an engineering bias who do the same 
thing. By far the majority, however, enter the 
engineering trade or profession because there is a 
works near to their home ; because their father was 
in it before them ; because their parents think it an 
occupation likely to offer a successful career; and 
so on. Although it is not possible to recruit the 
engineering industry solely from those who have a 
natural aptitude for its activities, it is desirable 
that at least those who are constitutionally un- 
suitable should be weeded from among the mass of 
candidates. For semi-skilled repetition operatives, 
for whom, Dr. Fleming states, the present elemen- 





two years, when the youth has acquired reasonabk 
skill, being passed in the production shops. 
For the higher grades, listed in the review as 


| draughtsmen, design engineers, research engineers, 


and so on, for whom a more advanced theoretical 
training is necessary, it is still emphasised that 
closer collaboration between teachers and pro 
fessors, and industrial representatives, would go fa: 
in assisting the elimination of unsuitable candidates 
at an early stage. In most cases, it will be less 
easy for a youth who has entered on an advanced 
technical training to abandon his projects and 
change to some entirely different type of profession 
than it will be for one whose aims have been pitched 
at a workshop level, and it is all the more important 
that those who will never make satisfactory engi 
neers should realise the fact as early as possible 
The report favours the arrangement whereby pro- 
spective engineering graduates spend a year in 
industry between school and university, provision 
being made for the continuance of scientific studies 
during the year in the shops. Such a course of 
training early brings an acquaintanceship with the 
realities of engineering work and gives the student 
the opportunity of self-appraisement of suitability 
which may not arise until too late if he passes 
straight from school to three years at a university. 

As full-time engineering courses are open to 
anyone who can pay the necessary fees and has 
passed a qualifying examination, which is not of an 
engineering character, there is no selection of any 
kind when a youth passes direct from school to a 
technical college or university. This procedure 
frequently has great attraction for parents who wisk 
their son to proceed to an engineering career and 
have no personal connections which would enable 
them to arrange for a shop apprenticeship. This 
same state of affairs presumably exists in connection 
with other professions, but that does not make it 
any more satisfactory. The majority of young men 
entering the profession in this way probably stay 
in it, but the proportion of these who have chosen 
the wrong occupation tends to add substance to 
the frequent complaints from industry that engi 
neering graduates are not of the right type. It is 
not to be expected that such graduates should all 
be men of the first order. That kind is rare in all 
professions. It is undesirable, however, that thei: 
ranks should be diluted by men lacking in engi 
neering aptitude. As things are, the only possible 
guidance appears to be that which may be furnished 
by professors and it is highly desirable that men 
occupying teaching posts should keep in touch with 
industry both so that they shall know what is 
required and be in a position to advise students 





tary school system together with training in some 
type of workshop classes is sufficient, careful selec- | 
tion is probably not of great importance. In normal | 
times those for whom this class of occupation proves | 
unsuitable will automatically drop out. There may 
be some economic loss owing to time having been 





spent in giving them workshop training, but their 
case is not so important as that of those who! 


what will be expected from them. The matter 1s 
not only one for the colleges. It is equally the 
duty and interest of industry to maintain contact 
with educational institutions. The creation of 
graduate-apprentice courses by some of the larger 
firms is evidence of a realisation that, even in the 
high grades, education is not purely a matter for 
the teachers. 
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NOTES. 


SKILLED ENGINEERS IN THE FORCES. 


As is stated in the recently published Report of 
the Committee on Skilled Men in the Services, the 


Committee, at the request of the Service depart- 
ments, invited a number of employers in the engi- 


neering industry and the engineering trade unions 


to furnish lists of men of certain skill formerly 
employed by them and now in the Fighting Forces, 
so as to bring these men under review by the Service 
departments and ensure that, so far as possible, 


they were used on work in accordance with their 


skill. As a result of this invitation some thousands 
of names with relevant particulars have been trans- 
mitted by. the Committee to the Service depart- 
ments and active steps have been taken by the 
latter to examine and deal with all cases in which 
there appeared reason for believing that the men’s 
skill was not being used to the best advantage. 
The invitation to employers was addressed in the 
first instance only to members of the Engineering 
and Allied Employers’ National Federation. It is 
likely that numbers of men of engineering skill 


formerly employed in industries other than engin- | ast 
‘ : _— h €'n-| enables the control to be maintained by persons | 


eering, ON maintenance and similar work, are now 


in the Forces and should be brought under review. | 


The Committee announce accordingly that they are 
prepared to receive from any employers who have 
not already furnished such information, particulars 
of skilled men now in the Forces, who were previously 
employed by them in any of the following occupa- 
tions: Blacksmith, boilermaker, coppersmith, elec- 
trician, fitter, metal machinist (setter-operator), 
millwright, moulder, patternmaker, plater, scientific- 
instrument maker, sheet-metal worker, shipwright, 
toolmaker, toolsetter, turner. 
of other occupations whether skilled or not are not 
required, nor should semi-skilled assistant to skilled 
men in the above occupations be included. It is 
not the intention of the Committee to obtain release 


of men from the Services, but to ensure that trades- | 


men who are necessary for the maintenance and 
repair of fighting equipment in action are adequately 
used in their trade capacity ;° but every skilled 


engineer who can be found in the Services, not ' 


adequately employed at his trade and available for 
transfer, will save unnecessary withdrawal from 
industry of other skilled men. The information 
asked for should be sent to the secretary, Committee 
on Skilled Men in the Services, Queen Anne’s 
Chambers, Westminster, S.W.1, and should include 
the man’s Service number, rank and full name, the 
Service and unit or corps in which he is serving, 
and his normal civilian occupation. If the Service 
trade in which the man is mustered is known, this 
should also be stated, together with any information 
available as to the extent to which he is employed 
in his Service trade. Men serving in the Merchant 
Navy should not be included. 


STATISTICAL CONTROL OF PRODUCTION. 


On Wednesday, April 15, the Institutions of Civil, 
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: 
| téshed in due course. The practical advantages of | and also in the light of aerodynamical design, this 
statistical control, as applied to manufacturing | section of the paper also being illustrated with 


Particulars of men | 


| tolerances, may be illustrated by means of the| curves of horse-power and efficiency, derived from 


hypothetical example employed by Major Darwin 
in his introduction to the subject. The problem is 
assumed to be that of making fuses for anti-aircraft 
shells. If the lethal region round a shell is such 
| that, if the shell explodes within , second of the 
|set time, it will make a kill, the gunner naturally 





| desires a shell that is accurate within that limit of | 


| time. The manufacturer may find, however, that, 
| whereas it is easy to make a fuse that is accurate to 





accuracy that his production rate will be reduced 
| toa quarter if accuracy to ;'; second is insisted upon ; 
| but if he works to 4 second, half of the shells will 
| burst within the lethal range and therefore, the 
| production rate for the less accurate fuse being four 
times as great, the gunner will actually double his 
|rate of killing by accepting the larger tolerance. 
| The problem now becomes one of maintaining such a 
| uniformity of the product as will ensure this 
| accuracy, bearing in mind that not all of the fuses 
can be tested, as the test involves destruction of 
the sample. The application of statistical theory 
|not only indicates the method of doing this, but 


| having no knowledge of the theory itself. It is to 
bring home to potential users the essential simplicity 


has been arranged ; 
remove the prevalent impression that statistical 
| methods of control can only be employed effectively 
by statisticians. The actual position resembles in | 
some respects that of welding. 
because the assured production of satisfactory welds 
appeared to call for an extensive knowledge of | 
| metallurgy, a special technique in design, and con- 
siderable manipulative skill, it was commonly | 
| believed that the process was unlikely to supersede | 


riveting in structures liable to be subjected to severe | 


| 


stressing. Now the welding even of such important | 


In earlier stages, | 


structures as the strength members of the hulls of | 
large ships can be carried out quite successfully by | 
relatively unskilled labour. By a similar simpli- | 
fication, the methods of statistical control have | 
been made available in the mass-production of war 
|material and, in the United States, have led to| 
| remarkable increases in output. It is hoped that 
| the wider knowledge of their possibilities, which 
| the joint meeting on April 15 should bring about, 
| will result in corresponding increases in the output 
| of munitions in this country also. 


| Tue INSTITUTION OF MECHANICAL ENGINEERS. 


An ordinary general meeting of the Institution of 
| Mechanical Engineers was held in London on 
| Friday, March 20. The chair was taken by the 
| President, Colonel S. J. Thompson, D.S.0., who 
|announced with regret the death of Sir Wililam 
| Bragg, O.M., F.R.S. (honorary member), and of 
|Mr. W. C. Mitchell (member of Council). The 
|members stood in silence as a mark of respect. 
|The President then welcomed Dr. H. L. Guy, 
| F.R.S., in his new capacity as Secretary of the 


4 second, it will be so difficult to achieve the higher | 


Mechanical and Electrical Engineers are to hold a/| Institution, which office he assumed on March 16, 
joint meeting which, it is confidently expected,|in succession to Mr. J. E. Montgomery, B.Sc. 
should have an appreciable influence on the efficiency |Mr. Montgomery has agreed, however, to con- 
of munitions production in this country. It will! tinue to give certain services to the Institution, 


take place at 2.30 p.m. in the Great Hall of the 
Institution of Civil Engineers, and is for the purpose 
of discussing ‘‘ The Application of Statistical Control 
to the Quality of Materials and Manufactured Pro- 
ducts.” The Minister of Supply (Sir Andrew Dun- 
can) has intimated his intention to be present, and 
it is understood that the Admiralty, War Office, Air 
Ministry and other Departments concerned with 
production will also be represented. The opening 
address is to be given by Major C. G. Darwin, M.C., 
F.R.S., Director of the National Physical Labora- 
tory, who will be followed by Sir Frank Gill, 
K.C.M.G., past-president of the Institution of Elec- 
trical Engineers. Copies of their addresses will be 
obtainable in advance of the meeting from the 
secretaries of the respective institutions, to whom, 
also, application should be made for the necessary 
tickets for admission. Members in all grades are 


tligible to attend, but the proceedings will be 


more particularly in connection with its educational 
work, during the absence on war service of various 
senior members of the staff. The President also 
announced that the Council had decided to appoint 
Brigadier-General Magnus Mowat, C.B.E., to be 
Secretary Emeritus, in recognition of his work 
for the Institution. A paper by Mr. C. G. Ferguson, 
B.Sc. (Eng.), entitled ‘‘ Fans—Their Types, 
Characteristics and Application,” was read and dis- 
cussed. The paper described modern fans and their 
applications under the three main headings of 
propeller fans, centrifugal fans, and axial-flow fans ; 
the author suggested that the differences in their 
characteristics justified the classification of the last 
two categories as distinct types. After recapitulat- 
ing the fundamental formule used in computing 
the output, power requirements, and the efficiencies 
of centrifugal fans, he discussed’ various test 
results on actual installations. Arxial-flow fans 











private. 


A summary of the discussion will be pub- 


were considered from the manufacturer’s standpoint | 





test results obtained on actual plants. In the con- 
| cluding part of the paper, Mr. Ferguson reviewed 
| the various applications of fans, with special refer- 
ence to the ventilation of buildings, ships and mines ; 
forced-draught supply to boilers ; and the operation 
| of dust-extraction plant. 





Tue ProrecTion oF Boms-DaMaAGED BUILDINGS. 


Following the annual general meeting of the 
London Society, over which he presided on Monday, 
March 23, Lord Esher opened an interesting exhibi- 
tion of photographs and drawings of London’s his- 
|toric buildings, before and after air raids. The 

exhibition is arranged in the St. Martin’s School of 
Art, Charing Cross-road, London, W.C.2, and will 
be open to the public daily, without charge, until 
Saturday, March 28. It is the work of a joint com- 
| mittee representing the London Society, the Society 
for the Protection of Ancient Buildings, and other 
bodies of like interests, with the assistance of the 
Ministry of Information. A programme of lectures, 
| bearing on the subjects illustrated, has also been 
arranged, one lecture being delivered each day, at 
3 p.m. The first of the series was given on the 
| opening day by Mr. W. A. Forsyth, F.R.I.B.A., who 


: re : . ” | dealt, ig other matters, with the importance of 
of this application that the forthcoming mecting | ce o" 


in short, its purpose is to} 


a correct use of materials and processes in the protec- 
tionand repair of damaged buildings. Heemphasised 
the care that should be exercised in employing 
reinforced concrete for this purpose, pointing out 


| that its structural strength might lead to its use in 
| situations for which, in fact, it was not the most 


suitable means of imparting additional security. 
The advisability of grouting was also open to ques- 
tion, in the repair of the rubble-core walls and piers 
which bomb damage had shown to be extensively 
used in the construction of Eighteenth-Century 
buildings. Concrete had been effectively used, 
however, to provide external supports for colon- 
nades, etc., which otherwise might have been com- 
pulsorily demolished as dangerous structures. 


Tue InstTiTUTE OF MARINE ENGINEERS. 


The newly-elected President of the Institute of 
Marine Engineers, the Right Hon. Lord Mottistone 
of Mottistone, P.C., C.B., C.M.G., D.S.O., occupied 
the chair at the luncheon which followed the annual 
general meeting on March 13. The loyal toasts 
having been honoured, the Rt. Hon. A. V. Alexander, 
P.C., M.P., First Lord of the Admiralty, proposed 


| the toast of “ The Rt. Hon. The Lord Mayor and 
| the Corporation of London.” 


Mr. Alexander empha- 
sised the intimate connection of the Institute with 
the City and Port of London, and its immense 
volume of water-borne traffic. The Admiralty and 
the Ministry of War Transport were very grateful 
to marine engineers for their splendid work, and 
the services of those engineers who belonged to the 
Royal Naval Reserve were particularly appreciated. 
The Lord Mayor, Sir John Laurie, in response, said 
it might be truly claimed that the City of London 
was the birthplace of the British Navy, though 
commerce rather than naval activity was now its 
chief concern. The toast of “ The Institute of Marine 
Engineers ” was proposed by Admiral of the Fleet 
the Earl of Cork and Orrery, who said that the Navy, 
and, indeed, everyone present, knew to what dangers 
the marine engineer was exposed and the spirit in 
which those dangers were faced. There was now a 
free interchange of experience between the Royal 
Navy and the Merchant Service, and the general 
position had been strengthened by making use of 
the experience of the marine engineer in the re- 
engining of His Majesty’s ships. The President 
having acknowledged the toast, Sir Westcott S. 
Abell, K.B.E., proposed that of ‘‘ The Guests,” on 
whose behalf the Second Sea Lord, Vice-Admiral Sir 
William J. Whitworth, K.C.B., D.S.O., responded. 
The annual general meeting, apart from the election 
of new officers, was chiefly concerned with considera- 
tion of the report of the Council, an interesting item 
in which is that the Special Committee appointed to 
prepare recommendations for the training, classifica- 
tion and serving conditions of engineers for the 
Merchant Service is expected to report shortly. 
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placed in charge of the condensing department, 
where he was responsible for the design of a number 
of cooling-tower installations, including those of the 
area Newport (Mon.) electricity station and the London 
MR. JOHN T. WIGHT. |and North Western Railway works at Crewe. This 
Ir is with regret that we record the death of | ¥® followed, in 1905, by a similar appointment in 
Mr. John Thomas Wight, which occurred at his | the centrifugal-pump department, where he spent 
home in Lasswade, Midlothian, at the early age |5°™e ten years. . / ;, 
of 59. Mr. Wight, who joined the staff of Messrs. | cerned in the re-equipment with pumping plant of 
W. Simons and Company, Limited, shipbuilders anc 
engineers, Renfrew, some 15 months ago, was born 
at Lasswade on December 26, 1882. He was 
educated at Lasswade Academy and, having gained 
Technical and County Bursaries, entered Heriot- 
Watt College, Edinburgh, in 1898. From June, 
1900, until October, 1904, he served an apprentice- 
ship with Messrs. MacTaggart, Scott and Company, 
Limited, Edinburgh, meanwhile continuing his : “ : 
technical education at Heriot-Watt College and | and honorary member of the Junior Institution of 
gaining the Diploma in Mechanical Engineering in | Engineers, which he joined in 1890, only four years 
1901 and other honours and prizes in subsequent | after its foundation. 
years. 
In October, 1905, he was appointed senior | 
demonstrator in engineering at Heriot-Watt College, | 
and in February, 1907, having qualified as a regis- 
tered teacher under the City and Guilds regulations, 
was appointed assistant in the drawing department 
of the College. In the following year, Mr. Wight 
was given charge of the machine-design department, 
and, in October, 1910, was made lecturer on prime | 
movers. His duties included the supervision of the 
workshops and prime-movers laboratory, and he . > 
later pon wile A nena ste Fo a he obituary published in ENGINEERING last week os 
erection of new engineering laboratories. In 1913, | Sir William Bragg's keen interest in the “ extra 
Mr. Wight was appointed assistant professor of | 
mechanical engineering at Heriot-Watt College and 
continued in this capacity for the next five years. 
Mr. Wight came to London in 1918 to take up 
the appointment of head of the Engineering Depart- 
ment of Woolwich Polytechnic. Subsequently he 
became secretary and manager of Messrs. Hydraulic 
Gears, Limited, Hammersmith, London, manufac- 
turers of Hele Shaw patent pumps and rotary 
motors for power transmission. In July, 1922, Mr. 
Wight returned to Scotland as general manager to | 
Messrs. MacTaggart, Scott and Company, Limited, | 
and was subsequently made managing director and 
vice-chairman of the company. As already stated, he 
accepted an appointment with Messrs. W. Simons | 
and Company, Limited, only about 15 months ago. 
Mr. Wight, who was a Fellow of the Royal Society of | 
Edinburgh, was elected an associate member of the | 
Institution of Mechanical Engineers in 1913 and 
transferred to the class of member in 1917. He| 
was also for many years a member of the Institute | 
of Marine Engineers. He was the author of several | 
technical works, among which may be mentioned | 
Elementary Graphic Statics. 


OBITUARY. 


ing Tresavean, Botallack, and Wheal Vor. Eventu- 
jally, he left the centrifugal-pump department to 
take charge of the department concerned with 
power pumps, oil pumps, and the firm’s standard 
| steam pumps, where he remained until his retire- 
ment. Mr. Boot was a member of the Institution 
of Mechanical Engineers, to which he was elected in 
1901 as associate-member ; and was a past-chairman 








LETTERS TO THE EDITOR. 


THE LATE SIR W. H. BRAGG, 
O.M., F.R.S. 


To THe Epiror or ENGINEERING. 


Sm,—Some of your readers, having read in the 





MR. J. N. BOOT. 


WE regret to record the death on March 18, at 
the age of 73, of Mr. James Noel Boot, Wh. Ex., who | 
was for many years in charge of various engineering | 
departments of Messrs. Worthington-Simpson, | 
Limited, and of their predecessors, the Worthington 
Pump Company. Mr. Boot, who had been living in | reflections to be seen on well-exposed X-ray photo- 
retirement for some years, received his early | graphs of single crystals, may wish to know more 
education in London, but had his first introduction | about this new development of X-ray crystallo- 
to engineering as an articled draughtsman in the | graphy. 
lace trade, in Nottingham, where he served from| In the very early days of crystal analysis by means 
1885 to 1890. In 1891, he returned to London and | of X-rays it was realised that, although the crystal | 
was employed for about two years in the general behaved like a three-dimensional diffraction grating 
engineering works of the late Mr. Edward Trevenen, | and gave sharp spectra, the atoms composing the 
in Caledonian-road. Trevenen, a former apprentice | crystal were not stationary but were vibrating about 
with the famous firm of Harvey and Company, of | mean positions, and that these vibrations would 
Hayle, had been subsequently with Maudslay, Sons | become more violent as the temperature was raised. 
and Field; and when Trevenen relinquished his| The effect of these thermal vibrations upon the 
business in Caledonian-road, it was to Maudslay’s | observed spectra would almost certainly be similar 
that Boot transferred. He remained there until | to that caused by the broadening of the lines of an 
1894, in which year he secured a Whitworth Exhibi- | optical grating, that is, the intensity of the spectra 
tion, enabling him to spend the next twelve months| would be reduced. This reduction of intensity 
at the City and Guilds Technical College, Finsbury. | would be greater the higher the order of the spectra 

On leaving Finsbury, Boot spent a short period in| and the higher the temperature. Debye gave a 
the drawing office of Messrs. J. Fraser and Sons, | theoretical formula I I,e-™ where I is the 
boiler makers, of Millwall, leaving in the early part | intensity of X-ray reflection, I, the intensity at 
of 1896 to join the Worthington Pump Company, | absolute zero, M a function depending upon the | 
where he became chief draughtsman in the following | spacing (or distance apart) of the reflecting planes, | 
year. After five years in this position, he 


Fie. 1. 


was'the temperature and the average amplitude of ' 


During this period, he was con- | 


i | some of the most famous mines in Cornwall, includ- | 
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| vibration of the atoms in the crystal (strictly speak. 
|ing, the root mean square amplitude). In 19}4 
Bragg tested this formula experimentally, and found 
| it to be reasonably correct for the cubic crystals to 
which it was intended to apply. It was found 
| that the value of M varied considerably from one 
crystal to another, and this was undoubtedly due 
to the variation of vibration amplitudes, some atoms 
being much more tightly bound than others. 
Indeed, it was later possible, by careful temperature 
measurements of the intensity of reflection from 
various planes of NaCl, for Waller, James and Firth 
to show that M had a different value according to 
whether the composition of the planes cor 
was (Na + Cl) (Na + Cl) (Na + Cl), ete 
(Cl) (Na) (Cl), ete. 

From this they were able to deduce t! 
amplitudes of vibration of the Na and ( 
respectively, and to show that these were not ny rely 
dependent upon the atomic masses but that the 
Cl atoms were in some way more tightly bound to 
their places in the structure than were the Na at 
This fact has been remarkably underlined by rm 
studies of the temperature dependence self. 
diffusion and of electrical conductivity (forced 
diffusion) in ionic crystals. In the high-temperature 
form of Agl, for example, the iodine atoms form a 
reasonably rigid structure, but the silver at 
behave in such a mobile way as almost to approxi 
mate to an interstitial liquid. It is found also that 
in some substances (lead is an example) the ampli 
tudes of thermal vibration are so large that the 
atoms occasionally get a chance of breaking free 
from their normal positions altogether, and of 
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Fie. 2. 
either changing places with another atom or of 
wandering from one vacant place to another in the 
lattice until they come to a fault or channel in the 
erystal through which they can move more easily. 
thus causing marked self-diffusion effects. 
At first, research workers concentrated 
entirely upon the change of intensity with tempera 
ture of the normal Bragg reflections. The question 
of what happened to the “ lost intensity ” was con- 
sidered of secondary importance. It was realised, 
of course, that the total amount of X-radiation 
diffracted remained constant and that the 
intensity of the Bragg reflections decreased, some 
thing must increase. Debye had suggested that 
this “extra” intensity was uniformly diffracted in 
all directions, and would merely result in a general 
fogging of the background of an X-ray photograph, 
and this was believed to occur independently of the 
crystal orientation. In 1923, another mathemati 
cian, Faxén, put forward a theory which implied 
a very different state of affairs. Unfortunately his 
work, and that of other mathematicians who fol- 
lowed him, was so little understood at the time, 
owing to its complexity, that it was not tested 
experimentally until 1938. It is doubtful whether 
even the mathematicians themselves realised the 
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practical implications of their,equations, but a 
French physicist, Jean Laval, working in Professor 
Mauguin’s laboratory, did realise that if the Faxén 
theory were correct, the “ extra ’”’ intensity should 
appear a8 a very weak, but measurable, diffuse 
extension of each Bragg reflection. Using a modi- 
fied form of the Bragg ionisation spectrometer, with 
monochromatised Mo and Cu radiations, he made 
a systematic investigation of the phenomenon, 


which has since been thoroughly examined also by | 


photographic methods. 

To visualise what happens, we may consider, as 
an analogy, the reflection of the sun’s rays from 
the rippled surface of water. The water molecules 
only vibrate up and down, but the result is that a 
wave travels, say, towards the observer, and the 
sun’s reflection is spread out along the direction of 
propagation of the wave. The analogy is not 
complete, for the reflection of X-rays from a set of 


crystal planes is complicated by the fact that the | 
molecules in the crystal (even in a cubic crystal) | 


vibrate more easily in some directions than in others. 


Thus the elastic constants of the crystal have to be | 
Although the “ extra ”’ reflec- | 
tion always occurs in and about the position of the | 
Bragg reflection, its shape for different reflections | 
depends upon the elastic forces within the crystal in | 


taken into account. 


various directions. Single crystals like graphite, 
in which the atoms are arranged in sheets, tightly 
bound in the sheets and loosely bound from one 
sheet to another, have very different elastic proper- 
ties from single crystals of substances like the 
paraffins, in which the atoms are tightly bound 
together in long chains, with loose connections 
between neighbouring chains. Such substances have 
very differently shaped “ extra ”’ reflections. 

Now since the “extra’”’ reflections occur as an 
extended, but very weak, background to the strong 
Bragg reflections, they can only be observed on 
very well-exposed photographs. This explains why 
it is that they have only been studied since the 
development of really powerful X-ray equipment. 
Moreover, a special technique is required to separate 


the “extra ’’ and the normal reflections from any | 


given planes, in order that they may be studied 
independently. This separation is made possible 
by the fact that although the normal Bragg reflection 
only takes place over a fraction of a degree on either 
side of the exact angle @ given by the Bragg 
law n A = 2d sin 8 (n 
wavelength of X-rays, and d = spacing of planes), 
the extra reflection goes on occurring even when 
the crystal is mis-set by several degrees on each side 
ofthat angle. By deliberately mis-setting the crystal 
by small amounts and using: monochromatic radia- 
tion, the “extra” background reflections may be 
observed without the accompanying Bragg reflec- 
tions, the crystal being kept stationary during each 
observation. If an X-ray beam is used which 
contains some white radiation in addition to the 
intense characteristic radiation, some planes may 
give both a normal reflection (due to a selected 


wavelength from the white radiation which obeys | 


the law n A’ = 2d sin 6’) and an “ extra ”’ reflection 
due to the strong characteristic radiation A. The 
normal (sharp) reflection occurs at the angle 6, 
the “ extra ’’ (diffuse) reflection at, or very near to, 
the Bragg angle @, and they are therefore separated. 

Such photographs are shown to illustrate this 
letter. Fig. 1, opposite, is a photograph of a 
stationary sylvine (KCl) crystal taken with 
the mixed radiation from a Mo target, the 
incident beam being inclined at 20 deg. to a 
cube axis. If the temperature is raised, the sharp 
spots (normal reflections) become weaker, but 
remain the same size, and the diffuse spots (“ extra ” 
reflections) become both stronger and larger; if 
the temperature is lowered, the sharp spots become 
stronger (and some new ones may appear), while the 
diffuse spots vanish or become smailer and greatly 
weakened. If the incident beam is monochro- 
matised (all white radiation removed) the sharp 
spots vanish, but the diffuse ones remain. 
photograph and the photograph of metallic sodium 
shown in Fig. 2 were ones in which Sir William was 
particularly interested. The “extra” reflections 
given by the sodium single crystal, using Cu radia- 
tion, are not only very different from those given 
*y sylvine, but are of quite extraordinary shapes. 


order of spectrum, A = the | 


This } 


One looks like a pair of pincers, and from a study of 
the intensities of various parts of the pincers, it is 
possible to tell along which directions atomic 
vibrations take place most easily and along which 
directions the atoms remain relatively stationary. 
Sir William was intent on finding, as you have 
remarked, a simpler way of expressing the physical 
facts demonstrated by the photographs. Not many 
| substances have yet been examined, and much work 
remains to be done, but what information we have 
|encourages us to believe that in these “extra” 
| reflections we have a means of solving the problems 
|of the dynamics of a crystal in thé same way that 
|the study of the Bragg reflections leads us to a 
| knowledge of its static structure. 

Yours faithfully, 

KATHLEEN LONSDALE. 





Royal Institution, 
Albemarle-street, London, W.1. 
March 21, 1942. 








AERODYNAMICS OF STEAM 
TURBINE BLADES. 
To THE EpiTroR OF ENGINEERING. 

Sirn,—Referring to the recent article entitled 
|‘ Aerodynamics of Steam Turbine Blades,” pub- 
| lished in your issue of February 13, 1942, on page 
132, it was shown in my paper (cited in that article) 
|that in an experimental Parsons reaction turbine 
| with blades { in. high having } in. chord width, the 
| circumferential pitch giving maximum “ turbine ” 
|efficiency was about } in. Using Lanchester’s 
|“ peripteral area” concept,* which later was 
|expressed mathematically by GlauertT, it appears 
| 
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4 in 0-8 0-435 
5 in. | 0-92 0-543 
6 in 1-21 0-652 
8 in. | 1-45 0-870 
18-8 in 1-91 | 2-04 





‘that the optimum “aerodynamic” pitch, that is 
to say, the pitch required for maximum “lift” per 


blade, is equal to z x h, h being the blade height. 


This gives an optimum pitch of 0-69 in., which is 
|far beyond the range of my experiments, but by 
| extrapolation the latter indicate an optimum 
|‘ aerodynamic ” pitch of about 0-75 in., which is 
|in very fair agreement. 

| Turning to Dr. Youssef’s paper entitled “‘ Wind 
| Tunnel Experiments on Model Reaction Turbine 
| Blades,” I showed in the written discussion that 
| Dr. Youssef’s experimental data furnished evidence 


| supporting my results. That is to say, we can take 


the maximum lift of Dr. Youssef’s blade by itself 
and calculate by Lanchester’s concept the minimum 
pitch at which a cascade of such blades would have 
to be spaced in order to give this maximum lift. 
The point A on the graph, reproduced on this page, 
(Fig. 25 in the discussion of Dr. Youssef’s paper) 





* “The Aerofoil in the Light of Theory and Experi- 
ment,” Proceedings, Institution of Automobile Engineers, 
vol. 9 (1915). 

+ Aerofoil and Airscrew Theory, 1926 edition, page 139. 





t Transactions of the North-East Coast Institution of 
Engineers and Shipbuilders, vol. 58 (1941). 





refers to this condition. The four crosses on the 
curve are Dr. Youssef’s experimental data (the 
“ peaks” read from Figs. 13-16 and Fig. 19 of his 
paper), while the point B represents the condition 
of zero lift when the blades are so closely pitched 
that they touch one another. It will be seen that 
the curve when extrapolated beyond the experi- 
mental range fits in very well with the calculated 
point A for a single blade, or blades spaced so widely 
apart that there is no interference between them. 
It is also clear that the lift per blade does not 
increase linearly with the pitch, which is in agree- 
ment with my experiments. 

Dr. Youssef’s data indicate a maximum “ aero- 
dynamic ”’ blade pitch far beyond the range of his 
experiments, and support my conclusion that the 


| best “ aerodynamic ”’ pitch (for maximum lift per 


blade) is far greater than the best “ turbine ” pitch 

(for maximum turbine efficiency). It appears from 

aerodynamic pitch 
turbine pitch 





my experiments that the ratio 
0-69 
iS D795 
chester concept and the ratio 2} as applicable in 
general to reaction blading, then it follows that for 
a given blade height in a turbine the optimum 
“turbine” pitch is at once determined, and that 
the longer the blades the greater their “‘ turbine ” 
pitch ought to be, and vice versa. It seems evident, 
however, that it would be wrong to have long widely 
pitched blades without correspondingly wider chord- 
width, and so we may infer that blading should be 
scale models as regards profile, pitch, chord and 
height, and not merely of profile, pitch and chord, 
as is commonly accepted practice, the blade height 
influencing the former three only on account of the 
bending stresses. That is to say, if blades (of a 
given profile) { in. high, having } in. chord and 
} in. pitch are correct for maximum “ turbine ” 
efficiency, then for similar blades 12 in. high the 
pitch should be 3-43 in. and the chord 6-86 in. 
With such an arrangement we should expect to 
get the best “ turbine ” blading efficiency, but on 
practical grounds this cannot be done because it is 
evident that the pitch of the blades must have 
some relation to the diameter they are on (except 
in radial turbines), while, in addition, very wide 
blades would take up far too much room longi- 
tudinally. 

Nevertheless, it would seem that there is an 
advantage to be gained by using the widest blades 
possible in the later stages of a turbine, not only 
on account of the beneficial effect on the Reynolds 
number, but also because of the desirability of 
maintaining so far as possible the above ratio of 
optimum “ aerodynamic” to optimum “ turbine ” 
pitch. The problem requiring further research, 
therefore, is to find out whether the above ratio is 
the best, because my experiments were carried out 
with only one blade profile, chord-width and blade 
height. This entails experiments with bladings that 
are true scale models as regards profile, pitch, chord 
width and blade height. It will be necessary to 
preserve the same Reynolds number throughout, 
or to have some means of making allowance for 
variations of it due to difference in scale. 

Yours faithfully, 
Rosert Dowson, 
Head of Mechanical Research Dept., 
C. A. Parsons anp Company, Limrrep. 
Heaton Works, 
Newcastle-on-Tyne. . 
March 20, 1942. 


or about 23. Now if we accept the Lan- 





LONG-DISTANCE POWER 
TRANSMISSION BY ALTERNATING 
CURRENT. 


To THE Eprror oF ENGINEERING. 


Str,—While we are grateful to Mr. Taylor for 
his praise of the presentation of what he calls “ our 
case,”’ we feel it is somewhat misplaced. We were 
not concerned to present a case, but to restate, in 
what we hoped would be an easily understood 
form, fundamental and well recognised features of 
the behaviour of transmission lines. 

Mr. Taylor’s remarks as to the utility of the 
quadrature booster appear to be contradictory. He 
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writes in column 3, page 194, of “ the acknowledged 


This could | THE INSTITUTE OF METALS. | was hoped that it would be of value in mx suring 


lack of response in the line boosters.” 
be taken to mean that Mr. Taylor now agrees tha 


the quadrature booster connected permanently in | 


the line does not increase the stability limit. Colou 


is lent to this interpretation of his meaning by the 
fact that he has found it necessary to devise the 
The object of 
this device can only be to decrease the already 


“emergency quadrature booster.” 


narrow margin (cf. our article, page 23, first column 


between the static and dynamic stability limits by 


switching in or out a phase-shifting transformer, s« 


as to counteract the initial disturbance, which i: 


the cause of the instability, by means of anothe 
impulse, so exactly controlled as to time and magni 
tude as to prevent the oscillating system from over 
shooting the dynamic stability limit. 


a very uncertain, expensive and troublesome methoc 


of attaining an extremely limited objective. A 


considerable increase of the dynamic stability of « 
line can only be gained by a corresponding increase 


of the static stability, which is not provided by the 


quadrature booster. 


The last sentence of the second column of his 
letter and his reference to his 1937 article in 
ENGINEERING indicate, however, that Mr. Taylor 
still believes that the quadrature booster increases 
If this really is the case, 
then further discussion appears to be fruitless, as 
such an assertion amounts to a rejection of the first 


the static stability limit. 


principles of polyphase power transmission. 
Yours faithfully, 
Birmingham, E. FRIEDLANDER, 
March 17, 1942. C. J. O. GaRRaRD. 








PAPER ECONOMY IN THE 
DRAWING OFFICE. 
To THe Eprror or ENGINEERING. 

Sm,—I have read with interest the articles appear- 
ing in your issue of March 6 on the question of 
paper economy in the drawing office, and the sizes 
of drawing paper and cloth, based on a report of 
the Council of the Drawing Office Material Manu- 
facturers’ and Dealers’ Association. On the question 
of standardisation, the sizes adopted by the firm with 
which the writer has been associated are as follows : 
standard sheet, double elephant size, 40 in. by 27 in. ; 
half-size, 20 in. by 27 in.; quarter-size, 20 in. by 
134 in. ; eighth-size, 10 in. by 13} in. These dimen- 
sions represent the outside sizes, inside of which 
there is a } in. border. 
drawing cloth are purchased from the supplier al- 
ready cut and printed to these sizes, and are ready 
for immediate use. Rolls 30 in. and 40 in. in width 
are also purchased in detail paper and tracing cloth, 
but this does not exceed 10 per cent. of requirements. 

We also purchase ferro paper cut to the sizes 
quoted above, and a small quantity of rolls are also 
used. For preliminary design and arrangement 
drawings a small percentage of sheets are required 
of the antiquarian size, 52 in. by 31 in., but these 
are generally cut from the rolls. It will, therefore, 
be seen that from the economy and wastage view- 
point, very little paper is lost either in the cutting 
or the printing. It is possible to use for specification 
purposes, when drawn up in the drawing office, the 
two smaller sizes quoted above, in which case the 
negatives are supplied ready for typing, and similarly 
the ferro paper is available for printing. For filing 
purposes we use wood or steel cabinets, as in the 
writer’s experience drawings and sheets of this 
description should always be filed either flat or in 
spring-loaded vertical cabinets. 

Referring to Fig. 1, on page 196, ante, it would 
appear that the two smaller sizes are of very little 
use. We certainly have found no difficulty what- 
ever in the four sizes which we now use ; for small 
details we invariably use a larger scale than full 
size, and for those details which are too large in 
full-scale dimensions to draw on the large sheets, 
the scale is reduced accordingly. In a normal day’s 
output of blue prints it is seldom that the wastage 
exceeds six sq. ft., or less than half per cent. 

Yours faithfully, 
S. T. E. Prosser. 


Holmwood, Redditch, 
March 21, 1942. 





All that one 
can say about such proposals is that they constitute 


The detail paper sheets and | 
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was particularly interested in the paper because jt 
t a the hardness of anodised films of aluminium, 
(Concluded from page 233.) Accordingly, various specimens of commercial and 
super-parity aluminium which had been anodised 
had been tested by the new method, using various 
weights of graded sand falling from the same 
height. Some of the results obtained had been, at 
first sight, rather surprising. Another test had heen 
made to measure the hardness of aluminium of three 
tempers, namely, hard, half-hard, and soft, and 
the same value had been obtained for all thre: 
This, again, was somewhat surprising. The sand 
had been allowed to fall from the standard height 
and it was thought that, perhaps, as the sand was 
so much harder than the aluminium, it had produced 
the maximum indentation on the hard aluminium 
and therefore could not do any more on the soft 
Consequently the height of fall had been halved, 
but the results were still exactly the sanx In 
another experiment on various materials the refle 
tivity had been plotted against the logarithm of 
the weight of the sand, and the interesting featur 
had been that, starting with aluminium and going 
on to copper, brass, nickel-plating, stainless steel, 
and chromium-plating on brass, the softest surface, 
according to this method, was pure aluminium, and 
the hardest of the series was anodised aluminium 
It would be interesting to know if the autho: 
thought it possible to measure, by his method, the 
hardness of transparent surfaces. Would one expect 
to obtain the same numerical value for transparent 
lacquer whether the intrinsic specular reflectivity of 


"| We conclude below our account of the thirty- 


fourth annual general meeting of the Institute of 
Metals, held in London on March I1. 


PLATINUM MEDAL. 


) ‘ 
In presenting the Institute of Metals Platinum 


Medal to Mr. W. Murray Morrison, deputy chairman 
and managing director of the British Aluminium 
Company, Limited, the President referred to the 
outstanding which Mr. Morrison had 
rendered to the cause of metallurgy. He had been 
called the “ father’ of the aluminium industry in 
this country and this was a well-earned title because 
it was nearly 50 years since Mr. Morrison had started 
with the British Aluminium Company. He had 
also been a pioneer in the development of water 
power in the Scottish Highlands. Furthermore, 
he was an original member of the Institute, had 
served in the Council for 16 years and had been a 
vice-president. Expressing his appreciation of the 
award, Mr. Morrison said that he was pleased that 
the Medal has been bestowed on the aluminium in- 
dustry, as represented through himself. Aluminium 
was very little known in this country 47 years ago, 
when he had been appointed the first engineer to 
the British Aluminium Company. At that time 
the company manufactured from 200 tons to 300 
tons of the metal per annum, and found great 
difficulty in disposing of it. The increase which ; 
had taken place since that time was very remarkable; the underlying basis metal were high or low ? 
no other non-ferrous metal industry had had such Dr. J. L. Haughton said that he was not quit 
a rapid rise as aluminium. The “inflence of the | Clear regarding the meaning of Table 1,* and asked 
Institute of Metals in the non-ferrous metallurgical | “ hether he was right in assuming that the weight 
world had been, and would continue to be, very | Of sand employed was that which would give a 
great. The aluminium industry had also received | reflectivity value of 0-5 when it was allowed to 
much help from the National Physical Laboratory fall from a height of 100 cm., and that the same 
‘and from the British Non-Ferrous Metals Research | quantity of sand had been employed throughout the 
Association. experiments. The author had also stated that the 
At this stage of the proceedings the president particles of sand were of varying shapes and sizes 
stated that he ought now to vacate the chair, but, | Within the limit fixed by screening. He thought it 
unfortunately, the new president, Sir John Greenly would be a help to know what the limits of the 
was indisposed and could not attend. On the | Screen were, for the benefit of people who might 
motion of Dr. C. H. Desch, F.R.S., seconded by | Wish to repeat the experiments. He also asked 
Dr. R. Seligman, a vote of thanks was accorded | Tegarding the reproducibility of the author's results. 
the retiring President for his services during the If ten different experiments were carried out on 
past two years. After a brief reply from Col. the same sample, what degree of “ scatter "’ was 
Preston, the discussion of the four papers on the obtained ? 
agenda was commenced. In his reply, Dr. Chalmers agreed with Dr. Desch 
that comparisons between the results obtained by 
the present method and by electron diffraction 
The first paper to be presented and discussed might be interesting and enable a little mor 
was a contribution by Dr. Bruce Chalmers, physicist information to be obtained concerning the formation 
of the Tin Research Institute, entitled “ Surface | of surface films produced as the result of exposure 
Hardness of Metals.” In this paper the author | to various atmospheres. In answer to Dr. Gwyer. 
gave details of a method for measuring the hardness he stated that it was not surprising that an anodised 
of thin surface layers of metals and other materials. | coating might appear to be extremely hard, because 
The procedure consisted in dropping a large number the anodised coating he had tested had given quite 
of grains of screened sand or particles of emery, | # high value and it had not been chosen as a parti- 
from a fixed height, on to the specimen. The Cularly hard surface. With regard to the results 
measurement of the indentations produced was|Obtained with the three different tempers of 
carried out by determining the reduction on the | aluminium, he could offer no explanation at present, 
specular reflectivity of the surface. We reproduced ' but it would be interesting to explore this matter 
Dr. Chalmers’ paper on page 117, ante. further. The application of the method to trans- 
In opening the discussion, Dr. C. H. Desch,| parent layers had not been tried, but it seemed 
F.R.S., stated that any new plan for studying thin | that something could be done by using polarised 
| layers of materials would prove very useful. It was | light in such a manner that the specular reflection 
quite evident that the readings depended on a| from the underlying metals could be removed to a 
layer which was not very deep, so that the new | large extent. In answer to Dr. Haughton, he would 
method gave a means of studying surface conditions like to emphasise that the method was a statistical 
| in a manner which had not, perhaps, been available | one and if the photographs reproduced in the paper 
before. The reference to the recovery of hardness | Were examined it would be found that the indenta- 
on exposure to air was very interesting and seemed | tions were of different sizes. They varied within 
to show that the oxide film formed had an appre- | quite wide limits, so that no one indentation would 
ciable effect on the hardness. It would be inter-|be at all characteristic of the surfaces. On the 
esting to compare these measurements with other other hand, when examining surfaces which had a 
observations of surfaces made by means of electron-| large grain size, it was possible to pick out the 
diffraction and similar methods to see whether | macrostructure of the material as a result of the 
the change of hardness kept pace with the attach- action of the sand. 
ment of oxygen atoms to the surface. The subject 
of hardness needed a great deal more study than it 
| had received, and the author’s paper indicated that| The second, third and fourth papers on the 
| progress was being made in a very interesting but | agenda were all by Mr. H. W. L. Phillips of the 
comparatively little known branch of metallurgy. | British Aluminium Company, Limited, and were 
Dr. A. G. C. Gwyer said that the corrosion section | ——— eee : - 
of the laboratory of the British Aluminium Company * See page 118, ante. 
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LABOUR NOTES. 


discussed jointly. The first of these contributions | 


it 

ny dealt with “ The Constitution of Alloys of Alu-| Tye Ministry of Labour and National Service states 
m. minium with Magnesium and Silicon ’’ ; the second | that the number of men and boys, registered in Great 
nd with © The Constitution of Alloys of Aluminium | Britain as wholly unemployed at February 16, was 
ed with Magnesium and Iron”; and the third with | 99,928 or 287 fewer than on January 12. Of the total 
us ‘The Constitution of the Aluminium-Rich Alloys 26,508 had been classified as unsuitable for ordinary 
ne of the Aluminium-Nickel-Iron and Aluminium- | — ae. = Sa oF — 
at Nickel-Silicon Systems.” In presenting the papers | 10,664—en roan. Bos 7} 3.376. Guemeienel caneal 
n the author stated that, in all cases, the alloys had | workers numbered 8,663—-a decrease of 288. The 
ve been studied in the slowly-cooled condition, and | increase in the numbers of those temporarily suspended 


was mainly due to severe weather. The corresponding 


no attempt had been made to investigate their 
figures for women and girls at February 16 were 


t structures under conditions of equilibrium. The | 





id constitution of alloys of aluminium containing : 

ht from zero to 5 per cent. of magnesium and from | and 312 unemployed casual workers. Of those wholly | 

as zero to 2 per cent. of silicon had been investigated | punenre’ 2,065 had been classified bw unsuitable 

- aot Ge ‘euteiel didieete f the| ormal full-time employment, and 1,997 as unable 

a in detail. The eutectife rous character = for good cause to transfer to another area. As compared 

mi partial system aluminium-silicon-Mg,Si had been | with January 12, the numbers wholly unemployed | 

t confirmed, the ternary eutectic having the com-| showed a decrease of 8,400. ; ' 

1, position Si 12-97 per cent. and Mg 4-97 per| ua 

n cent., and freezing at 551 deg. C. Under the con- | 

| ditions studied, free silicon appeared in binary | Between January 12 and February 16, the numbers 

of alloys of aluminium and silicon at about 0-2 per} of unemployed on the registers decreased by 1,003 in 

ent. silicon, and Mg,Al, in binary aluminium- the London area, 621 in the Southern area, 1,324 in the 
wnncee PP Sac, diane _. | South-Western area, 170 in the North-Eastern area, 

2 magnesium alloys at about 4-25 per cent. mag-| 5 009 in the North-Western area, 605 in the Northern 

l, nesium. In ternary alloys, the addition of as little area, 669 in Scotland and 1,475 in Wales. They increased 

y as 0-1 per cent. silicon to aluminium-magnesium by 3,104 in the Eastern area, 310 in the Midlands, and 

d alloys, or of 0-1 per cent. magnesium to aluminium- | 1,031 in the North Midlands. 


) silicon alloys, was sufficient to cause the appearance 
of Mg,Si in the microsections. The solid solubility | 
of Mg,Si was therefore of the order of 0-2 per cent. 
t In the paper dealing with alloys containing iron, 
Mr. Phillips stated that the three phases aluminium, 
FeAl, and Mg,Al, formed a eutectiferous system, 
the ternary eutectic freezing at 451 deg. C. It 
probably contained about 33 per cent. of magnesium 
and 67 per cent. of aluminium with very little iron. 
t The solid solubility of iron in aluminium was less 
than 0-O1 per cent. in slowly-cooled alloys and did 
not appear to be increased by the presence of 
| magnesium. Dealing with the ternary alloys con- | 
: taining nickel, the author stated that aluminium, 
silicon and NiAl, formed a ternary eutectic con- 
taining Ni 4-9 per cent. and silicon 10-98 per cent., | 
t and freezing at 587 deg. C. Silicon was soluble to 
the extent of about 0-1 per cent. under the con- 
: ditions studied. Alloys of aluminium, nickel and | 
iron contained a ternary compound, designated | 
x(Fe-Ni), which formed a ternary eutectic with 
aluminium and NiAl,, containing Ni 6-27 per cent. 
and iron 0-28 per cent., and freezing at 638 deg. C. 
The solubility of iron and nickel in aluminium 
: under the conditions investigated was extremely 
small, probably less than 0-01 per cent. in the 
ase of iron, and 0-05 per cent. in that of nickel. 

In the discussion, Dr. A. G. C. Gwyer, emphasised 
the importance of the metastable as well as of the 
equilibrium diagrams. It had always been a 
surprise to members of the staff of the British 
Aluminium Company that, during the past 20 years, 
%0 few papers had been published dealing with 
metastable conditions ; yet it was with these con- | 
ditions that industrialists had to deal. The first 
essential of an equilibrium diagram was that it) 
should represent, with the greatest possible accu- 
racy, the true equilibrium, and this called for 
extreme precautions and took up a great deal of 
time. Cooling curves had to be taken at abnorm- 
ally slow rates, and annealings, under ¢losely- 
controlled conditions of time and temperature, 

might last for months on end. The information 
given by such diagrams, however, was of the| 
greatest value, from many points of view, and 
industry accepted with gratitude the many papers 
on equilibrium diagrams published by the National | 
Physical Laboratory and similar institutions. Under 
industrial conditions the rates of melting, pouring 
and casting were comparatively rapid and those 
in industry were disappointed if it were necessary 
to anneal a material for many hours; they were 
not interested in materials which took months to 
bring them to equilibrium. Hence those in in- 
dustry must be familiar with the metastable as well 
48 with the stable conditions. The latter could be 
learned from published work, but the metastable 
conditions had to be determined in industry by 
those concerned and this was the reason for the 
publication of the papers of Mr. Phillips. 

After a brief reply by Mr. Phillips, the meeting 
closed with votes of thanks to the authors. 


A plan for the setting up of joint production com- 
mittees in the privately-owned engineering factories 
was agreed to after a discussion in London last week by 


eering Union, the Confederation of Shipbuilding and 
| Engineering Unions and the Transport and General 
| Workers’ Union. At the time of writing, details of the 
scheme are not available, but they are undertsood to be 
on the same lines as those recently adopted for the 
| Royal Ordnance Factories. 





The official cost-of-living figure for last month was 
a hundred points above the level of July, 1914, showing 
no change compared with January. For food alone, 
the index figure was 62 points up as compared with 
63 points in January, due to reductions in milk prices 
in a number of districts, mainly in Scotland. The only 
other noteworthy changes were a slight rise in the | 
average level of prices of clothing and clothing materials. | 


A deputation from the General Council of the Trades | 
Union Congress visited the Home Office on Friday last | 
and discussed with Mr. Herbert Morrison the revision 
of the workmen’s compensation system. The mem- 
bers urged that the Government should undertake a 
complete overhaul of the system, and referred par- 
ticularly to such questions as the medical arrangements, 
the computation of average weekly earnings, the 
position of the partially incapacitated workman, the 
right of election, the Government contracting-out 
scheme and the provision for treatment and rehabilita- | 
tion of the injured workman. The Home Secretary was 
sympathetic and undertook to look further into the 
matter. Another meeting, it is understood, may 
take place. 


A special meeting, held last week of the Trades 
Union Congress General Council, discussed the question 
of family allowances, and decided to resume the ex- 
changes of opinion on the subject with the executive 
of the Labour Party which were suspended some time 
ago. It is understood that there was division of 
opinion in the matter, but that the majority supported 
the general principle of State-provided, non-con- 
tributory family allowances free from the application 
of a means test. Hitherto, the trade unions have taken 
the opposite view on the ground that family or children’s 
allowances might detrimentally affect the wages system. 


Under the new scheme covering the employment 
of dock labour in the Port of London—which came 
into operation last week—all able-bodied registered 
dockers are placed in one of three grades, according to | 
their physical condition. Those in Grade A are 
required to attend for work on eleven half-days a 
week, and be available for any work under the direc- 
tion of the Port Authority. Men placed in Grades B 
and C—mainly elderly men or men suffering from some 
physical disability—must attend on six half-days 
each week and be similarly allocated. When no work | 
is available, the men will be paid 5s. for each attend- | 
ance—which will give a guarantee of 55s. a week for | 
men in Grade A and of 30s. for others, even if no work is | 
available during the week. 


| 





representatives of the Engineering and Allied Em- | 
ployers’ National Federation, the Amalgamated Engin- | 


| Minister decided to act on his proposal. 


| When work is available, the men will be directed to 
| registered employers and be paid, according to existing 
| rates and conditions. They will not receive the 5s. for 
a half-day when work is available. Failure to attend 
for work—except through illness or other ‘“ adequate 
cause ’’—will entail loss of attendance money for the 
| whole week. In return for the 55s. a week, dockers 
| registered in Grade A will be liable to be sent to any 
port in the country where their services are urgently 
|needed. They will get travelling and billeting allow- 
ances, and travelling time will be paid for as “ attend- 
ances.” The agreement gives each man with satis- 
factory service a week’s holiday with 41. pay. 


62,247 wholly unemployed, 6,603 temporarily stopped, | 


A Midland engineering employer complairied in the 
Press last week that a considerable number of his 
|machines were idle because the number of women 
available to work them was insufficient, and that he 
was prohibited from private recruiting even of women 
outside the 20 to 30 age groups, although the employ- 
ment exchange was not meeting his requirements. 
The Ministry of Labour and National Service, in a 
statement issued later, explained that the firm in ques- 
tion, being engaged in the engineering industry, is 
subject to the provisions of the Restriction on Engage- 
ment Order which prohibits the engagement of work- 
people except through the machinery of the employ- 
ment exchanges or through trade unions. That order 
was made, it will be recalled, under the authority given 
to the Minister by Parliament and at the request of 
both sides in industry in view of the serious dislocation 
of production and labour supply caused by the un- 
restricted competition for labour resulting in ‘* poach- 
ing’’ and the uncontrolled movement of employees 
between jobs. 

‘ With the coming into operation of the Employment 
of Women (Control of Engagement) Order, 1942, on 
February 16 last,” the Ministry’s statement continued, 
“a new situation in regard to the restriction on engage- 
ment of women arose. In order to place engineering 
employers on an equal footing with employers in less 
essential industries, the Minister proposed at the 
meeting of the Joint Consultative Committee, held on 
February 19 last, that a direction should be issued under 
Article 4 of the Restriction on Engagement Order 


| exempting employers in the industries concerned from 


the provisions of that Order in so far as the engagement 
of women is concerned. The control of the engagement 
of women in the engineering industry, as in all other 
industries, would then be exercised only under the new 
Employment of Women (Control of Engagement) 
Order. After consultation with the committee at 
that and thé following meeting of March 10, the 
A direction 
will be issued accordingly.” 


It was added that in putting forward the foregoing 
proposal, the Minister made it clear that it was his 
intention, in due course, to extend the Employment 
of Women (Control of Engagement) Order to cover 
higher age groups. At present, it is restricted to the 
employment of women between the ages of 20 and 30. 


In Rumanian industrial undertakings in which con- 
tinuous processes are carried on in three successive 
shifts, hours of work are fixed at eight in the day and 
56 in the week ; in other industrial undertakings, the 
normal hours are 10 in the day and 60 in the week. 
The military commanders attached to army under- 
takings and the military commissioners, or the mana- 
gers of militarised undertakings, acting in agreement 
with the labour inspectors, and the labour inspectors 
themselves—in the case of non-militarised undertakings, 
may grant a permit, valid for not more than three 


| months, to exceed these limits up to a maximum of 


12 hours in the day and 72 hours in the week. The 
normal hours of work of office employees in industrial 
undertakings may be similarly modified. 


In commercial undertakings of all kinds and in all 
other undertakings employing paid labour, the opening 
and closing hours on working days and on Sundays 


' and statutory holidays, are fixed by the Secretariat of 


State for Labour. All hours worked in excess of eight 
in the day in continuous-process undertakings, or of 
10 in the day in other undertakings, or worked on 
Sundays and statutory holidays, in conformity with 
the foregoing provisions, must be treated as overtime 
and paid at not less than time and a quarter. Similarly, 
in commercial undertakings, and other undertakings 
employing paid labour, hours of work in excess of the 
timetable in operation at the date of the ministerial 
decision fixing the hours of work, are to be treated 
as overtime and paid at not less than time and a 
quarter. 
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THE PROPELLING MACHINERY oF 


CHANNEL PACKETS.* 


By Mason Witi1am Greoson, M.Sc., M.I.Mech.E. 
(Continued from page 159.) 


Tae year 1903 represents a milestone in the develop- | 
ment of the cross-channel steamer. Sir Charles | 
Parsons and his associates had demonstrated, in the | 
King Edward in the Clyde estuary, the possibilities of 
turbine propulsion for fast light-draught craft, by 
direct-driven high-speed screws, and the South Eastern | 
and Chatham Railway Company then placed an order 
with Denny Brothers for The Queen for the Dover- 
Calais service. She was closely followed by a second 
vessel, the Brighton, ordered by the London, Brighton 
and South Coast Railway Company for the Newhaven- 
Dieppe run, and shortly afterwards by a similar ship 
for the Stranraer-Larne service. 

The machinery arrangement of The Queen, and of 
all subsequent turbine vessels built for this class of 
service during the following years, consisted of a high- | 
pressure turbine direct-coupled to a centre shaft, 
exhausting to split low-pressure turbines, each pollinrond 
a wing shaft. Astern turbines were fitted to the wing | 
shafts only ; these revolved in vacuum when the ship | 
was going ahead, and the ahead power was distributed | 
fairly evenly over the three propellers; the speeds | 
when steaming full ahead were 500 r. p.m. to 550 r.p.m. 
Manceuvring was effected by a combination of steam 
und hydraulic control on the valves concerned. The 
division into the high- and low-pressure turbines enabled 
more appropriate blade speeds and blade lengths to 
be used than if both stages had been mounted on a 
single shaft. 

The Queen had four Scotch boilers, two double-ended 
and two single-ended, working at 150 lb. per square inch 
pressure. On the measured mile she attained a speed 
of 21-76 knots, and on her manceuvring trials she was 
brought to rest from 20 knots ahead in two and a half 
times her length, this operation taking 1 minute 10 
seconds, so removing the doubts expressed in many 
quarters as to how she would behave with astern power 
only about two-thirds of her ahead power. 
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This | 


arrangement of three shafts persisted as the classic | 


arrangement for the direct-drive turbine steamer for 
channel services. The new system of propulsion 
»ppealed to the travelling public, as the lack of engine 
noise and vibration was very pronounced ; 


the fast- | 


running screws in this type of ship, however, caused a | 
certain amount of vibration in the after portions of the | 


vessels. 


The turbine drive enabled the ship to be | 


driven much harder against head seas, as the elimination | 


of reciprocating masses and their replacement 


by | 


rotating masses caused far less tendency for the engines | 


to race when the ship was pitching. 


About the time The Queen went into service, the | 


Midland Railway Company was considering tonnage 
for its new Heysham-Belfast crossing—a fresh route to 
Northern Ireland, competitive with the Lancashire and 
Yorkshire and the London and North Western Railway 
Companies’ Fleetwood service. 
operated by twin-screw reciprocators, typical of which 


was the Duke of Cornwall, built at Barrow in 1898 and | 


fitted with four-crank triple-expansion engines which 
gave the ship 20 knots when developing a little under 
6,000 indicated horse-power (both engines). Four ships, 
generally similar in dimensions, were ordered by the 
Midland Railway Company ; two, the Antrim and the 
Donegal,-were built with twin-screw four-crank triple- 
expansion reciprocating engines ; and two, the London- 
derry and the Manxman, with turbines. The London- 
derry (Fig. 6, on this page) was built and engined by 
Denny Brothers and the Manxman was built at Barrow 
and engined by the Parsons Marine Steam Turbine 
Company. The turbines for the 
built, as were those of the earlier turbine ships, by 
Denny Brothers under licence from Parsons. Mr. T. J. 
Scott was at that time superintendent marine engineer 
to the Midland Railway, and cross-channel packet 
machinery development owes much to his work in 
connection with the comparisons which were obtained 
between the two sets of vessels in service. The vessels 
were similar except for their machinery, and were 
employed on exactly the same service, which was long 
enough in passage to enable fair assessments to be 
made. Another advantage was that the comparisons 
were not unduly influenced by varying weather condi- | 
tions at either end. 

Table II, opposite, gives details of typical machinery 
for ships of the period 1901-14. It must be remem- 
bered that the Clydebank-built Antrim incorporated 
in her machinery design quite the last word in re- | 
ciprocating-engine technique, whereas in the case of | 
the Londonderry’s engines, there was little experience | 
on which to base the design. 
Antrim reached nearly 22 knots ; 


° “The 14th Thomas Lowe Gray Lecture, delivered at | 
the Institution of Mechanical Engineers, London, on 
Friday, January 23, 1942. Abridged. 


the boiler pressure 





The latter route was | 


Londonderry were | 


On trials, I believe, the | 


Trrpke-Screw S§8.S. “* 
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The Londonderry’s boilers 


was 200 lb. per square inch. 
inch, and she attained 


worked at 150 lb. per square 


| over 22 knots, while the Manxman, with similar boilers 


but operating at 200 lb. per square inch pressure, topped 
23 knots with her higher-powered machinery. Figures 
|taken over a month of service runs show that the 
| coal consumption was approximately 33 tons for the 
| passage in all cases, but the turbine ships averaged over 
20 knots as against the 19} of the reciprocating- 
engined vessels; the powers on these particular hulls 
varied approximately as the fourth power of the speed, 
which gives the turbine vessels a saving of some 10 per 
| cent. over the reciprocators. Analysis shows that, on | 
the engine side, the saving was of the order of 20 per | 
cent., but the lower efficiency of the faster-running 
| screws discounted half this amount. 


These Midland Railway Company's ships were the 
first cross-channel steamships to have forced ventilation 
in their numerous cabins. All four had, throughout 
their careers, remarkable freedom from trouble of any 
sort. They saw service in the 1914-18 war, and after 
replacement by newer vessels on the Heysham-Belfast 
run, the Londonderry was sold to the French A.L.A. 
Company, and renamed Flamande. She operated their 
Tilbury-Dunkirk night service, and was afterwards 
employed on the Folkestone-Dunkirk route, up to the 
advent of the Channel ferries. The Antrim and the 
Manxman were taken over by the Isle of Man Company, 
and the latter is still in their service. 

The net result of the Midland ships’ comparative 
operation was to establish firmly the turbine drive for 
channel steamers. With the quicker-running screws, 
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TABLE II. TYPICAL CHANNEL PACKETS ENTERING SERVICE, 1901-14. 
| en 
|, No ‘ ‘ P : | a | | 
Col 1 2 3 4 | 5 | 6 7 | 8 | rt) 10 ! il 
- ae ee a { | | | | 
, , Pr — | { ' 
Name Archangel ee | The Queen | Riviera | Paris (IV) | Hantonia | Patriotic | Viking | Ben-My- Antrim London- 
‘ | “108 , Chree (III derr 
<a dun ls — ; | 1903 | jen |} 1913 | 1911 1912, | 1905 | 1908 , 1904 1904 
on ae | an oe | i | 4 Lee gy ®, | Petinet l.ofM. | I.ofM. | Midland R. | Midland R. 
snilde Fairfield oe ae } §.0.d8. S.W.R. | 58.8. Co. 8.P. Co. 8.P. Co. J. Brown Denny 
Builders }. Brown Fairfield Denny Denny Denny Fairfield Harland Armstrong- Vickers Brothers 
Brothers Brothers | Brothers | and Wolff Whitworth Sons and 
f shi ‘riplee | Twi a nn lia | Maxim 
nee foe = — Triple- Triple- | Twin- Twin- | Twin- Triple- Triple- Twin- Triple- 
Service Harwich- Queen- | Ix a — | — ecrow screw =| _ screw screw screw screw 
Hook of | borough- Calais | Caiete, aa ete i a oy le of Maz eta, | “eee | eae 
| ~ ; | 8, 4 | maven- am ne | p s ‘ ale 
Holland Flushing | | Folkestone- | Dieppe Bowe agi | = a — — 
| Boulogne | | 
Length, ft. : 3304 350 310 | 315 300 | 290 325 350 375 330 | 330 
Mean breadth, ft §33 = 40 41 | 353 36 414 | 42 46 42 42 
a ao. | = | — | 1,783 | 1,700 | 1,560 | 2984 | | iad e a 
en _ oy Tr | 1,700 | 1,920 1,510 1.864 | - ? 250 2,920 2,600 2,150 
Mean draught, $4 _ 12 Y cea il} 9 i2} 16} Be “12 ‘134 in 
Engines — “ I ne sets Direct- | Direct- Two sets | Two sets "Two sets | Diret- Direct- Two sets Direst- 
Ph ye: “4% driven | driven single- |  single- | of four- | driven | driven of four- driven 
high-pees- per — : turbines; | reduction reduction | crank | turbines; | turbines ; crank turbines ; 
sure on expansion | poy | high-pres- | geared geared _ |. triple- high-pres- | high-pres- triple- high-pres- 
centre engines : . y i sure on turbines ; turbines; | expansion sureon | sure on expansion sure on 
shaft. and vii ~. centre centre | one high- one high- engines; | centre centre engines ; centre 
_ — Pwo shaft, and shaft,and | pressure | pressure cylinder shaft, and shaft, and cylinder shaft with 
areneure ~ “3 Ts | two low- twolow- | andlow- | andlow- | diameters, two low- two low- diameters, two low- 
2 saya | am Mor . r | pressure pressure pressure, pressure, | 214, 35, pressure pressure 23, 36, pressure 
astern roll 49 ix shen sets and | sets and alsoone | alsoone | and two of setsand | sets and and two of sets and 
ve a ; 7 ; astern tur- astern tur- | astern tur- | astern tur- | 41 in. ; | astern tur- astern tur- 42 in. : astern tur- 
wing shafts 33 in. wing short | bineson | bine per bine per “| stroke bines on bines on stroke bines on 
_ = ° i 8 7 sha s se " D ‘ 4 . « . 4 
Propeller speeds r.p.m 440-460 | 1s4 500-550 a | “oun | j= | AA | wong ao” — can oe 
Boilers | | _ | ‘ | I-30! Ye (Ueds 
No, and type »S.E : » ; | @ Bebee , . | . | } 
aaah a oe ws Tt | a oo 8 Yarrow 1 ryt and | 2 DE. and | 4D.E. 4D.E. | 2D.E.and | 2 D.E. and 
Total heating surface, sq. ft. 14,833 19,440 a: i aoa bene 5.B. S.E. | | 18.E. 1 8.E. 
Total grate area, sq. ft. 430 ase = | = 24,640 =| 10,221 14,437 ,| 19,712 27,446 | 13,700 12,461 
Working pressure, li. per sq. in. 160 190 150 | 170 ao | oa re 610 | 754 402 402 
aed, Be power, knots 204 oe 21} 23 25 194 is, 23} aa | nt = 
s h : full cower (approximately) 9,000 — 7 000 | 10 000 14 000 5.4 ; 6,400 r | | 7,870 — 
Ratio, s.h.p. or i.h.p. to displacement 3-25 | 3-3 ‘el | 5.9 .3 rey - 11,000 | 14,700 — 8,600 
Ratio, total heating surface to s.h.p. or = | ~ om - 4-9 5-0 3-0 4-0 
- aah = 174 | 4 | 1-76 2-0 2-25 | 1-79 | 1-36 0611-75 1-45 
— - | | 
D.E Double-ended. S.E Single-ended * High- assure ine. 24 a , ” a 
a » ete gh-pressure turbine, 2,610 r.p.m. ; low-pressure turbine, 1,850 r.p.m. + High-pressure turbine, 2,000 r.p.m.; low-pressure turbine, 1,400 r.p.m. 


compared with those driven by reciprocating engines, | Other examples of high-powered turbine vessels of th 
it was possible toattain still higher powers at limited | time were new a ; 
draughts, and although the fast-running reciprocator | fleet. 
had fought and won the battle with the paddle vessel | Chree 
at the turn of the century, the turbine ship had now 
challenged and beaten the reciprocator in fair com- 
parison. In service, the new turbine ships showed low 
maintenance and lubricating-oil costs, which added to 
the points in their favour, and from 1904 onwards very 
few reciprocating-engined cross-channel packets were | 
built. The few exceptions included the twin-screw | 
ships built by the Fairfield Shipbuilding and Engineer- | 
ing Company in 1909 for the Zeeland Steamship Com- 
pany, to operate as night steamers. I believe the 
Zeeland Steamship Company’s ships were the first 
channel packets to have the Howden system of air | 
preheaters fitted to their Scotch boilers. 

From 1904 to 1911 many vessels—all with the now | 


conventional three-screw layout—went into service ; | ordered , he I i is , : 
for the Geent Mestern Reibway Compeny’s new Horwich | d by the London and South Western Railway 


steamships, for the Belgian Mail, one ship for which | Fem ed for their Southampton-Havre night service 
1s early as 1904 had reached nearly 11,000 shaft horse- | *"°™ the Fairfield Yard, incorporating single-reduction 
power (their Princesse Elizabeth), and for the various | 8°“"™™8- Sir John Biles was the consulting engineer, 
English Channel routes operating from Dover round to | and the ships represented another landmark in the 
Southampton. In 1906, the Great Western Railway | progress of the technique of channel-packet machinery. 
Company were ordering new ships in connection with | The engines of these two ships, which were named 
dhe semmaual all hake Ulaldh teumianl teams Mitteed Maven! Normannia and Hantonia, consisted of two sets of 
to jshguard. Four fine ships came into service, three 
from John Brown’s, Clydebank, and one from Cammell 
Laird: these vessels were, I believe, the first cross- | °P¢T@ted at full power at 2,000 r.p.m. and the low- 
channel steamships to have electrically-driven forced- 
draught fans for their closed stokeholds. They were | “"* , 
350 ft. long and displaced 2,700 tons on 15 ft. draught. | which ran at about 300 r.p.m. The astern turbines 
These Great Western ships steamed 23 knots on their | ¥°Te carried on the low-pressure turbine shafts. Steam 
trials and were very fine examples of the dual-purpose | ¥®5 generated in one double-ended and one single- 
ship, that is, they were provided with ample night or ended Scotch boiler, the working pressure being 160 lb. | 
day accommodation. Their purpose was to popularise | PT Square inch, and the engines developed an aggre- | 
the new Fishguard-Rosslare short sea passage, and so | £4te of 6,000 shaft horse-power at full power. The 
encourage tourist traffic to the South of Ireland, and | increase in turbine speeds reduced their steam con- | 
also to pick up passengers and mails from liners calling | S¥mption per shaft horse-power by some 10 per cent. ; | 
at Queenstown ex New York, etc., and so save the time | and, in addition, the propeller efficiency at 300 r.p.m. | 
taken in proceeding to Liverpool before disembarkation | showed that most of the 10-per cent. loss involved in 
and then travelling by train to London. (It is of the fast-running screws of the direct-drive ships had 
interest to note that, before the 1914-18 war, the two| ow been regained. The saving in fuel was thus 
fastest Cunarders of that time—the Mauretania and | nearly 20 per cent. Against this, however, the weight 
Lusitania—called at Fishguard inward-bound to tran-| Of the machinery increased to 12-6 shaft horse-power 
ship their mails before proceeding to the Mersey.) per ton, in Normannia and Hantonia, as compared 
The Clydebank-built ships of this service continued | With 13-5 shaft horse-power per ton of direct-drive 
to operate until replaced by new vessels in 1932, by equipment for installations of very similar size. This 
which time the Rosslare service had been reduced to a | increase in weight was partly offset by reduced bunker 
single night passage each way, six times a week ; but requirements; and in any case the great savings in 
the St. George, after service in Canadian waters and | weight achieved with later ships by the use of water- 
war service, was bought by the Great Eastern Railway | tube boilers made this point of no importance. 
for their Harwich-Hook of Holland route, and ran Once again, a new development in machinery 
until 1930, when she was sold to foreign owners. | technique met with success, and the direct drive was | 


at 


The Viking (1905) is still in service ; the Ben-My- 
(III) of 1908 developed 14,700 shaft horse-power, 
and was the most powerful triple-screw turbine cross- 
channel steamer built for our British services. She 
was lost in the war and replaced later by another vessel 
of the same name. : 

At the time of the introduction of the direct turbine 
drive, some compromise between turbine speed (which 
for efficiency should be high, in order to approach the 
correct peripheral speed of the blading) and propeller 
speed (which for efficiency should be low enough to 
reduce cavitation losses, etc.) was looked upon as 
unavoidable. Sir Charles Parsons had applied himself 
to the solution of this problem, and in 1910 he intro- 
duced gearing between turbine and propeller in the 
freighter Vespasian. The year 1911 saw two ships 








compound turbines, one high-pressure set and one | for cross-channel steamships. 
| low-pressure set per shaft. The high-pressure turbines | several such installations into service, but it was not 
| until 1911 that British owners effected a change from 
| pressure at 1,400 r.p.m., and each was geared down by | 
| single-reduction transmission to the propeller shaft, | efficient, was a very heavy item in the total machinery 








| no longer used for subsequent cross-channel tonnage ; 


ships for the Isle of Man Company’s | the only case in which the latter was perpetuated was 


for Clyde estuary services, where direct drive and small 

high-speed screws suit the light-draught conditions, 
and where, with the short runs at full speed which are 
involved, the potential fuel saving is not an important 
factor. The earlier examples of geared drive had their 
| teething troubles (quite literally), as it was not until 
improved gear-cutting machines had been produced 
that a sufficient degree of consistency and accuracy of 
cutting was obtained to eliminate differential wear and 
also “ whine”; the latter trouble was particularly 
objectionable to passengers occupying quarters in the 
vicinity of the engine-room casing during a night 
crossing. 

The London, Brighton and South Coast Railway 
Company’s Paris (IV) was the first cross-channel 
vessel to utilise the combined advantages of geared 
turbines and water-tube boilers; relevant details of 
her machinery will be found in Table II. Owing to 
draught restrictions and power requirements, her 
propeller shafts were only geared down to 435 r.p.m., 
| which is a higher propeller speed than usual for a 
geared installation. 
| The next milestone in the development covered by 
|my survey is the adoption of the water-tube boiler 
The French had put 








the Scotch boiler which, although simple, reliable, and 


weight. Machinery weights were again (as in the case 
of the paddle ship) becoming a matter of primary 
importance as powers increased while the limitations 
imposed by the draught remained practically stationary. 

The South Eastern and Chatham: Railway Company 
were the first in the field, as they had been with the 
turbine. In 1911, the Denny-built Riviera and En- 
gadine went into service, each with six Babcock and 
Wilcox marine boilers, arranged as shown in Figs. 7 and 
8, opposite. The engines consisted of the conventional 
three-shaft assembly. The net saving in weight over 
the slightly earlier and similarly powered vessels of the 
South Eastern and Chatham Railway Company’s fleet, 
with Scotch boilers, was of the order of 200 tons, 
which can be translated into an increase of speed of 
approximately } knot or a fuel saving (at equivalent 
8 of the older vessels) of 15 per cent. Both ships 
were an unqualified success and are still running under 
new ownership. The Riviera was, up to the outbreak 
of the present war, the Laird’s Isle, of Burns and 
Laird, operating their Ardrossan-Belfast day service ; 
and the Engadine (now Corregidor) is operating in the 
Philippines. The Laird’s Isle is now back in the Royal 
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Navy for her second spell of war service (both ships 
served throughout the war of 1914-18 as seaplane 
carriers); and both ships were converted from coal to 
oil firing when they left the railway company, but 
still have their original boilers, now 30 years old. 
Soon after the order for these ships was placed, the 
Portpatrick and Wigtownshire Railway (now part of 
the London Midland and Scottish Railway) ordered 
from Denny Brothers a new vessel for their Stranraer- 
Larne service with similar boiler equipment; they 
already had in service one of the early turbine steamers 
with Scotch boilers, having changed right over from 
paddle to turbine (like the Dover and Folkestone 
services) without passing through a stage of recipro- 
cating-engined ships. 

The water-tube boiler proved so satisfactory and 
flexible in service that it immediately found favour on 
other routes; the Belgian Mail in 1913 used Babcock 
and Wilcox boilers for their new Stad Antwerpen and 
Ville de Liége; and in the same year the London, 
Brighton and South Coast Railway Company brought | 
into service their Paris (IV) with eight Yarrow boilers. 
The Paris (IV) underwent a comprehensive refit in 
1932 by her builders, during which her eight boilers 
were replaced by four of modern Yarrow design, and 
oil firing was adopted. 

The London and North Western Railway first used | 
the water-tube boiler in their Greenore, with Babcock 
and Wilcox units; but it was after the war of 1914-18 
that the water-tube boiler obtained more general 
adoption. With the exception of the London and North 
Eastern Railway, all channel packet-owning companies | 
have now adopted it, with, of course, the exception of 
those companies whose new tonnage is propelled by 
oil engines. By 1939, 41 ships in service out of approxi- 
mately 70 steamships which come under the survey 
of this lecture were fitted with water-tube boilers ; 





of 
these 41, 29 had header-type boilers, and 12 three- 
drum units. 

As better accommodation was forthcoming, so the 
heating, ventilating, lighting, and cooking load began 
to reach appreciable dimensions, and this, in turn, 
called for heavier duties from the main boilers. The | 
sinking of the Titanic in 1912 brought about revised 
rules for safety at sea, which had immediate effect on 
the design of all subsequent ships, including the cross- 
channel vessel, demanding better subdivision of the 
hulls and the provision of additional lifeboats mechani- 
eal operation for watertight doors, lifeboat launching 
gear, etc., all of which added to the auxiliary load, as 
did the growing amount of navigational equipment 
such as wireless apparatus, direction-finding and echo- 
sounding equipment, etc., as well as quicker-acting 
mooring gear. Normally, most ships of the cross- 
channel type are well served by shore crane power at 
their usual berths, although the packets on certain 
services have to use their winches at times for handling | 
small cargo. A typical case is found at the Hook of | 
Holland, where, in the fruit season, the London and | 
North Eastern Railway mail steamers load up not only 
from the quay, but also from barges alongside. In the 
latest vessels for this service, electric winches are 
installed ; in fact, with the growing auxiliary load, the 
only economic answer is all-electric deck auxiliaries, 
since the large number of times they are used per 
annum justifies their additional first cost. 


(To be continued.) 





May LecTuRE OF THE INSTITUTE OF METALS.—As 
announced on page 205, ante, the 1942 May Lecture of the 
Institute of Metals, the 32nd of the series, is to be de- 
livered in London by Mr. W. T. Halcrow, M.Inst.C.E.., | 
who has chosen as his subject ““ Water-Power and its | 
Application to the Products of Metals."" The lecture | 
will be delivered at the Institution of Mechanical Engi- | 
neers on Wednesday, May 13, at 6 p.m. | 

| 


ALUMINOUs CEMENT.—-The Minister of Works and | 
Buildings announces that, in consequence of improve- | 
ments in the supply position, it has now been possible to 
discontinue the procedure whereby supplies of aluminous 
cement could only be obtained by an application sup- 
ported by a certificate from the appropriate Government 
Department or other authority. Accordingly, supplies of 
the cement may now be ordered in the normal way 
through ordinary trade channels whenever its adoption 
is essential to expedite work of national importance. At 
the same time the need for economy in the consumption 
of aluminous cement continues, and its use should be 
restricted to urgent work connected with the war effort. 
If difficulty should be experiencéd in obtaining supplies 
in such cases, particulars of the orders, and a statement 
of the justification for the use of the cement, should be 
furnished to the Director of Cement, Ministry of Works 
and Buildings, Lambeth Bridge House, London, 8.E.1, 
who will give all assistance possible. 





|tongue to which a cylinder for the pin 


| let into recesses at the ends of the sheath. 


| respect to the explosive so that approximately 
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date of the advert of the acceptance of a Complete 
Specification, give notice at the Patent 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


541,562. Cartridge Fuse. Electric Transmission, 
Limited, of London, and K. Dannenberg, of London. 
(5 Figs.) May 31, 1940.—The fuse is of the type which 
is associated with a switch or cut-out, and is of the 
usual construction, consisting of a refractory insulating 
sheath 1 with end caps 2. Screw-threaded sockets are 


|sunk into the ends of the sheath to take fixing screws 


which secure the connecting tags 5 and 5’ and other 
parts 6, 7, 8 to the sheath. The ring 8 has an inward 
11 is welded. 
The disc 6 has a diamond-shaped slot, the centre of which 
coincides with the axis of the pin 11; and the ring 7 
has an inward tongue which lies behind the slot. The 
corresponding connecting tag lies in front of the 
slot, forming a shallow chamber. The outer end of the 
striker pin extends through holes in the tongues, through 
the middle of the chamber and through a hole in the tag 5. 











Within the chamber are two bowed wire springs which 
grip the sides of the pin 11. The cylinder extends well 
beyond the inner end of the pin 11 to provide a chamber 
for explosive. The pin is grooved near its inner end and 
one end of the fuse element 21 is connected to the pin. 
When the fuse blows it ignites the powder and the pin 
is ejected until the groove 20 reaches the springs, where- 
upon the latter close into it and lock the pin. The 
outer end of the pin is screw-threaded for connection to 
a switch. A second fuse element 24 in parallel with the 
first element 21 is connected to the rings 8, 8° and is 
stretched between the inner edges of two ceramic rings 25 
The main 
interruption element 21 is of tungsten and is graded with 
1/10th 
second is required for the striker to complete its ejection 
stroke. Thus, the element dissipates inside the fuse 
before the striker pin fully operates. (Accepted Decem- 
ber 2, 1941.) 
FURNACE APPARATUS. 

540,118. Stepped-Grate Furnace. John Thompson 
Water Tube Boilers, Limited, of Wolverhampton, and 
A. W. E. Walker, of Wolverhampton. (3 Figs.) May 6, 
1940—The furnace is of the type which is suitable for 











(540.118) 


burning such fuels as sugar-cane refuse (bagasse or me- 


gass), rice husks, wood shavings, and oak bark. The stepped 
grate 1 slopes downwards to a point above the ash pit. 


A series of multiple flat firebar units 4 form a slightly 


sloping bottom for the furnace immediately beneath the 
sloping stepped grate 1. 
end of the stepped grate 1 to the rear wall 3 of the furnace, 
but they can be retracted on supporting rollers on a 
cross-bar 5. 


The units reach from the lower 


A projection 10 on the underside of the 





Office of | 


lever 26 after each rotation of the crankshaft. 


| turn, slides the trigger rod 14 and rocks the arm 17. 





firebar units 4 limits the amount of retraction 


Lo abc 
half the distance between the rear wall and the |, — 
end of the grate, the projection engaging the cross bar 5. 
When ash is to be dumped, the firebar units 4 are retracteg 
so as to bring the limiting stop 10 against the cross par 5. 


In this retracted position the ashes discharge into the 
ash pit below the grate. At the same time, as the 
retraction is only for part of the distance between the 
rear wall 3 and the grate 1, support is still provided for 
the fuel bed on the grate by the retracted units so that 
no loss of fuel occurs. After the ashes have fallen clear, 
the units are returned to the original closed position. 
(Accepted October 6, 1941.) 


MACHINE TOOLS AND MACHINE-SHOpP 
EQUIPMENT. 


540,920. Fly-Press Safety Mechanism. Taylor and 
Challen, Limited, of Birmingham, and H. D. Challen, of 
Birmingham. (3 Figs.) May 18, 1940.—The 
controlled by a clutch pedal, which is counterbalanc 
} to remain in its normal raised position for clutch 
| engagement. This lever is connected by a rod 5 t 
clutch mechanism through an auxiliary bell-crank |ev: 
and a main bell-crank 9. A set pin 8, mounted in a 
on the lever 6, bears on the upper edge of one arm of t}y 
main lever 9, which is set immediately behind it on thy 
same pivot pin. The other arm of the main lever 
engages the rod which controls the cam governing th. 
operation of the clutch. The short arm of the auxiliary 
bell-crank lever 6 is connected to a third bell-crank 
lever 13, the other arm of which contacts the undersicd 
of a sliding trigger rod 14. One end of the trigger rod 
moves vertically in a fork formed on the frame 7. The 
other end of the trigger rod 14 is pivoted on a rocking 
arm 17 pinned to a long bolt, which passes through the 
two jaws of a contracting band brake 20 working on a 
drum 24 on the crankshaft. The rocking arm 17 is 
forked at the lower end and its cam edges bear on the 
| upper face of the top jaw of the brake. The trigger 
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$40,920 8) 


|rod 14 is shouldered to engage a catch formed by the 
| trigger arm of a bell-crank trigger lever 26, the other 
|arm of which lever carries a large roller running on 4 
cam 28 on the crankshaft. A cranked arm 29, which 
constitutes a downward extension of the trigger lever, 
lies in the path of the roller 30 mounted on the brake 
drum 24 and effects a positive resetting of the trigger 
When 
| the clutch pedal is depressed, the clutch is engaged by 
| the main bell-crank 9. The rocking of the auxiliary 
| lever 6 lifts one end of the trigger rod 14, so that the 
| shoulder releases the catch on the trigger lever 26. 
Consequently the press continues to work with the 
trigger lever rocking idly at each stroke. To stop the 
press the clutch pedal is released, freeing the main bell- 
| crank lever 9 and permitting the disengagement of the 
clutch. At the same time, the lifted end of the trigger 
rod 14 is lowered so that the shoulder holds the catch 26 
and, should the clutch fail, upon a slight rotation of the 
crankshaft the cam 28 rocks the trigger lever, which, in 


The cam-shaped end of this arm tightens the band brake 
on the drum 24 and brings the press quickl} to a stand- 
still. (Accepted November 5, 1941.) 
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‘carried out by investigators in many parts of the | lag” of the spark. The duration of this time lag 
SURGE PROPAGATION.—II.*| world with the object of establishing the character- | depends upon a complex system of relationships, 
Dr. T. F. W MILEE | istics of spark discharges. A special feature which|and may vary between such wide limits as 10~* 
By De. ft. F. Wat, M.LE.E. | adds greatly to the difficulties of the investigation of | second to 10-* second. In the case of homo- 
‘ures different types of instruments are available | such phenomena is the fact that such extremely | geneous electric fields, the dissociation of the 
for the investigation of surge pressure waves, viz. | short time intervals are involved in the initiation | molecules and atoms of the gas into electrified 
(i) the spark gap, (ii) the klydonograph, and (iii) | and completion of a spark across two electrodes. particles will take place more or less simultaneously 
the cathode-ray oscillograph. Of these instruments | The physical sequence of events involved in the | throughout the whole path of the subsequent spark, 
the spark-gap method provides a measurement for | development of a spark discharge has special |so that the lag of the discharge in this case will 
the crest value of the surge and the klydonograph | significance, on account of the fact that an electric be relatively small. In the case of non-uniform 
gives an approximation to the magnitude, steepness | spark constitutes the most destructive of all processes | fields, however, the ionisation process will be 
of wave front and polarity of the surge. The | for equalising pressure differences, since it can cause | initiated at points of maximum field intensity and 
cathode-ray oscillograph, however, is the only | the breakdown of the insulation of gaseous, liquid, | will spread from there outwards. When electrodes 
instrument which is available and able to provide | and solid dielectrics, and can in this way produce | are used of which the radius of curvature is small 
complete and accurate photographic records of the | a temporary or permanent destruction of the insu-|in comparison with the length of the gap, the 


Fig. 28. | Fig. 29. > 
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> discharge lag will be greatly increased. For oil and 
i other liquid insulators, the energy of ionisation is 
(3 om =] Fig.37. _ | very large, and in such cases the discharge lag will 
r Z Z| be very much greater than in air for otherwise 
! 






similar conditions. The same considerations also 









Apa | apply to solid insulators, such as porcelain, paper, 

; Bi and mica. In the case of unsymmetrical electrodes, 

a such as are found in suspension insulators, the 

sae 5 Sa me GY polarity has a great influence.on the discharge. In 


general, the negative electrode may be said to exert 
the controlling influence, since the electrons on which 
ionisation depends are supplied from this electrode. 
As has already been pointed out, electric conduc- 
tion in the spark-gap is due to ionisation of the 
path across the gap and this is produced by the 
collisions of immense numbers of free electrons and 
neutral atoms or molecules. For the initiation of 
| a spark discharge, therefore, at least one free electron 
must exist in the path between the electrodes, 
Fie. 35. Fic. 38. otherwise the breakdown of the insulation could 
| not be effected even by an indefinitely high potential 
pressure wave form for such very steep-fronted waves | lation of an electric supply system. It is also to be | difference between the electrodes. When one or 
OF as observed that almost all switching operations are | more such free electrons are present, however, they 
—_— initiated by, or accompanied by, a spark which, in | will accelerate in the electric field and, on collision 
(9) Measurement of Electric Pressures by Means of | consequence, determines the formation of all the | with electrically neutral particles, will dissociate 
a Spark-Gap.—The idea of using a spark-gap formed | travelling surge phenomena associated with such | them electrically, provided the kinetic energy of 
between two spherical electrodes for the measure- | switching effects. An important and extreme ex-| the colliding electron is sufficient for this purpose. 
ment of electric pressures by means of the glow-| ample of such spark discharges is found in the | The resultant charged particles will then become 
discharge and the spark discharge has been familiar | case of a lightning flash. similarly accelerated and will ionise other neutral 
for many years, and the conditions which determine| In the case of air and other gases, the conduction | particles in their path and in this way the process 
such discharges have been investigated in great | of the current across the gap is effected by ioniSation | grows and develops in an avalanche fashion until, 
detail both theoretically and experimentally. For | of the path and a brief account of this process will | after a very short time interval, charged particles 
this reason, spark-gaps have been incorporated in | now be considered. Since the ionisation of the path is | will have appeared in sufficiently large numbers to 
the construction of measuring apparatus for the | caused by the action of the electric field, a certain| produce a current in the channel between the 
investigation of high-tension switching phenomena | time jnterval is required to produce the requisite | electrodes which has been provided for it in this 
of all kinds. Exhaustive research work has been | conductivity, so that between the initiation of the | way. 
; . ionisation and the subsequent spark discharge, a| The first free electron which is necessary to 
* Part I of this series appeared in three sections on | definite, although extremely small, time interval is | initiate the discharge can be provided by ionisation 
pages 141, 181 and 201, ante. ‘required and this interval forms the “ discharge ' from external means, such as the action of the photo- 
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as, for example, those for which x 
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electric effect in causing the cathode to discharge| the case of the exponential waves of Fig. 30,| not until 1924, however, that interest in these 
electrons, or by irradiating the path between the | however, the breakdown pressure for a given time | figures obtained a new lease of life, when J. RE. 
gap with ultra-violet light, X-rays, radium, or| lag, e.g., +, is seen to be much greater than in the | Peters applied the principle in his klydonograph 
cosmic rays ; or the free electrons may be produced | case of the rectangular waves of Fig. 29, and it is| or “ wave recorder,” and in this way demonstrated 
by the intense concentration of the electric field at | important to note that in the case of the exponential | the practicability of using this effect as a means for 
corners or sharp edges of the cathode surface. | wave of the lower crest value, the time lag is such | measuring surge pressures. 
Initiated in one or other of these ways, the avalanche | that the breakdown pressure appears on the tail} The principle of the klydonograph will be under. 
process of ionisation produces a current, first of the | of the wave. The practical significance of this is| stood by reference to Fig. 34, which shows dia. 
order of micro-amperes, then milli-amperes, and | illustrated in Fig. 31, in which it is seen that the | grammatically a photographic film f placed between 
eventually amperes. If at any one locality a break- | effect of a spark-gap is that the tail of a wave/a pointed electrode a and a plate electrode }, the 
down begins, it spreads outwards from that spot, | travelling on an overhead line has been cut off. electrodes being connected, for example, across a 
and when a complete electric connection between| The ratio of the surge breakdown pressure v,/| transmission line and the earth. If a transient 
the electrodes has been formed by the ionisation of | to the basic breakdown pressure v» is termed the | pressure then appears across the electrodes and the 
the path, the main discharge begins. The first | “ surge pressure ratio.” In the case of exponential | film is subsequently developed, a characteristic 
aspect of this discharge is the partial discharge of | wave forms, however, it is usually given as the | Lichtenberg figure will be seen, such as is shown 
the electrostatic capacity of the electrodes them-|ratio of the crest value v- of the surge pressure |in Fig. 35. On account of its relative simplicity 
selves. This gives rise to an ultra high-speed surge | wave, which produces the breakdown, to the basic | of construction and operation, and notwithstand- 
which travels backwards and forwards between = | pressure vx; that is, the surge pressure ratio is|ing the irregularity of the configuration of the 
electrodes and is develo before the discharge of | Ue oer . | patterns, this instrument has had an extensive 
the circuit to which +g eree- te are connected, | ken to be ~~ (see Fig. 30). The value of this | plication for recording high-speed transient 
and will then follow in accordance with the well-| ratio has been measured for pressure waves having| pressures. A far more accurate and generally 
known principles of such circuits. }exponential wave-forms with a very steep front| useful instrument for the investigation of surge 
It has already been pointed out that the discharge | and a tail of half value varying from 5 micro- | phenomena, however, is the cathode-ray oscillo 
time lag is greater in the case of an electric field which | seconds to 50 micro-seconds, and some of the results | graph, the principle of which will be considered. 


























is not homogeneous than for a uniform field, and | are shown in Table I. | As regards the reliability of the records obtained 
from what has been said in the foregoing, it will also | Taser I. |by means of the klydonograph, it is important 
be clear that the time lag can be greatly reduced by | — —_———— |to observe that the complete formation of the 
artificially exciting the spark-gap by irradiating its | Air. | Lichtenberg figures. requires a definite time in 
path with ultra-violet light, as well as in other ways. en ted ee — | terval and many investigations have been made 
Further, since the photo-electric effect is intimately | na a | =. 2 | to determine what that time interval is. The prin- 
associated with the nature of the electrode surface,| spheres. a. = ‘Insulator ion ’ | ciple on which such measurements have been based 
the time lag of the discharge can be notably reduced | . | Chain. is to release a pressure surge on to two parallel 
by using electrodes made of such light-sensitive |—— : ——_——— | lines and to arrange a klydonograph to record the 
metals as aluminium or magnesium. On the other| 1-0to1-1 1-8to2-2/1-6t02-0) tos | 1-5to3-0 | surge as it passes. Ata distance A from the instru- 
hand, by oxidising the surface or by making the —_ |ment the lines are short circuited by means of a 





surface inactive in other ways, the time lag can be; In Fig. 32 is shown g series of characteristics for | metal strap laid across them. When the pressure 
greatly increased. The minimum time lag i8 | different forms of copper electrodes and for a wave | W8Ve reaches this strap, reflection takes place and the 
obtained, however, by sharpening the negative) form of lu second front and a flat tail of 250 | Teflected wave travelling backwards neutralises the 
electrode to such a fine point that the corresponding » second. It will be seen that the surge pressure | forward wave so that when the reflected wave 
field intensity becomes sufficiently high to cause the; sy,  |reaches the klydonograph the pressure at the 
electrode to emit electrons, and this will be the case | ratio has an astonishingly high value for oil,| instrument becomes zero; that is to say, the 
when the field intensity is about 1,000 kV per centi-| .44 this accounts for the fact that oil has such a| Pressure applied to the klydonograph will persist 
mnewes. high protective value as an insulator against the | for the time required for the surge ‘to travel ° 
The discharge time lag is very greatly dependent | destructive action of surges. It is also to be | distance 2 A, that is, the time t=2 Axu, waewe “lag 
upon the potential difference between the electrodes. | observed that suspension insulators have a very low | the velocity of travel of the surge, viz., 3 x 10° km. 
Thus, in Fig. 28, page 261, the “ basic pressure "| protective value against surges. In the case of | Per second. By placing the short-circuiting strap 
v, denotes the steady potential difference across the | oj] and air, the surge ratio values given in Fig. 32| ¢ different distances, A,, A,, A,, Ay, and obtaining 
gap which will only just produce a discharge ; that | are independent of the number of times for which the | "cords of the corresponding Lichtenberg figures, 
is, the direct-current pressure or the crest value of | surges have been applied, the reason for this being | the time required for the full development can be 
the alternating-current pressure of 50 frequency. that oil and air can regenerate their insulating | determined from a comparison of the figures in the 
In other words, the basic pressure v« corresponds to| strength. In the case of solid insulators, such as order in which the distances A are varied. 
the maximum time lag. Ifa higher pressure v, is| porcelain, however, each application of the surge | Detailed investigations of this kind have shown 
suddenly applied to the electrodes, the time lag will | pressure of a value which is greater than the basic | that if r is the length of the ray from the centre of 
decrease and this decrease will be related to the| pressure vx causes a deterioration of the insulation | the pole, as indicated in Fig. 36, page 261, and if ¢ is 
excess pressure 0— Va by a curve of the general form | strength and prepares the path for the eventual | the time for which the figure has been forming, and 
shown in Fig. 28. It is to be observed, however, | breakdown discharge. Ris the full length of the completely formed ray, 
that since the existence of the free electrons in the| If two spark gaps are arranged across the same | then 
gap which initiate the discharge is dependent upon | lines, the electrodes of one being needle points and | r= R(l — «®). 
a number of more or less accidental circumstances, | of the other spherical sectors, as shown in Fig. 33, 
the discharge time lag which corresponds to a given | and if the needle-point gap is set so that it has a 
value of the excess pressure (v— v= ) is not a constant | slightly lower basic pressure vx than the spherical- 
and repeatable quantity; on the contrary, repe-| formed gap, then when a slowly rising pressure is 
tition of the tests for a given value of the excess | connected across the lines, the needle-point gap a ; - 
pressure leads to a wide range of different values| will break down first. If, however, a steep fronted | for 7 to attain 95 per cent. of its full value can 
for the time lag. There is, however, an average | surge wave of pressure appears acroas the line, the | 4termined as follows, viz., 
value ry in each case which is a relatively high| spherical gap will break down first owing to the «~* = 0-05, 
value for low excess pressure and a low value for| much greater discharge time lag of the needle- | that is, 
a high excess pressure. It will be seen, therefore,| pointed gap. It is therefore essential that every | 
that the discharge time lag cannot be stated as a/ kind of protective spark gap shall have the lowest | 
single characteristic quantity associated with 4| possible value for its discharge time lag, and this | so that 


At atmospheric pressure, the value of « has been 
found to be 0-26 x 10* for figures formed by a 
positive pole and « = 0-2 x 10° for figures formed 
from a negative pole. Thus, the time required 





3 
at= 3,ort= — 
a 


given excess pressure, but is a quantity which is| can be usually achieved by the use of homogenous | t = 12 x 10-* second for a positive figure, 
determined by the laws of probability so that) electric fields and suitable material for the electrodes. | and . 

calculations relating to the time lag of a discharge; (10) The Klydonograph.—This appliance is a| t = 15 x 10-* second for a negative figure. 
must be based on average values. relatively simple device for the study of surge pres- | Subsequent measurements by other investigators 


The discharge time lag also depends upon the | sures and, in particular, for the measurement of | 
steepness of the wave-front of a surge pressure. | the crest value of the surge and for the determina- | 
For example, in Fig. 29 are shown two rectangular | tion of its polarity. It forms a practical application 


gave a mean value of 
= 4-05 x 10-* second for positive figures. 


waves of different magnitudes. If the basic pressure | of the Lichtenberg figures which were accidently | *” t = 6-35 x 10-* second for negative figures. 


of the electrode gap is vx, as shown by the hori-| discovered in 1777 by the physicist Lichtenberg | 
zontal dotted line in Fig. 29, the corresponding | during some experiments with a very large electro- Klydonograph measurements can be used to obtain 
time lags of the discharge for the respective rect-| phorous. For 150 years after this discovery these | the steepness of the wave front of a travelling surge. 
angular waves are shown by the points on the| figures remained more or less a scientific curiosity. |The calibration of the klydonograph figures can 
curve which has been derived as already explained | Many physicists applied themselves with great|be made by releasing surge pressure waves of 
with reference to Fig. 28. In Fig. 30 are shown | energy to the investigation of the phenomenon and | different magnitudes and wave-fronts and recording 
two surge pressure waves, each having an ex-| Lichtenberg himself realised that they provided a| the wave form by means of a cathode-ray oscillo- 
ponential wave-front and an exponential wave-| means for distinguishing between positive and nega-| graph. By such tests it has been found that the 
tail. The basic pressure for the electrodes is| tive polarity and suggested the possibility of using| peak value of the surge pressure can be determined 
shown by the broken horizontal line and has | the principle as a means of studying the electric state | from the measurement of the positive figure with 
the same value as in the case of Fig. 29. In|of the atmosphere during thunderstorms. It was|an average accuracy of + 165 per cent., and such 
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tests carried out by independent 
shown very satisfactory agreement. 

It is known that a clean, clear Lichtenberg figure 
is obtained only when the applied pressure does 
not exceed a certain maximum value. The maxi- 
mum possible value which can be applied to the 
klydonograph electrodes is determined by the 
thickness of the insulating plate on which the 
recording film is placed. For pressures greater 
than about 25 kV a pressure divider must be used. 
The E.R.A. Report recommends as the useful pres- 
sure range, about 3 kV to 15 kV. In Fig. 37*, page 
261, is shown a sectional view of the electrode arrange- 
ment of a klydonograph in which a small hemi- 
spherically ended electrode is placed in contact 
with a sensitised photographic film resting on the 
insulating cap of a flat electrode. Fig. 38t, on the 
same page, has been reproduced a photograph of a 
positive Lichtenberg figure taken by means of a 
positive surge pressure wave. For this figure the 
hemispherical electrode had a diameter of #& in. and 
the diameter of the plate electrode was 1} in. 


(To be continued. 


»bservers have 
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. 

Thermochemical Calculations. By Dr. Ratpa R. 
WENNER. London: McGraw-Hill Publishing Company, 
Limited. (Price 28s.) 

Tus book will be read with interest by the advanced 

student, the research chemist, and the chemical 





Many authors would have been content to have 
prepared a book in which the chemical aspect of 
thermodynamics was brought up to date by the 
inclusion of these methods and tables, but Dr. 
Wenner has set out to do more, his main aim 
throughout being the practical application of the art. 
The book is divided into two parts, the first part 
being concerned with the fundamental principles of 
thermodynamics as applied to chemistry, while the 
second deals with the more difficult problems of 
application. Part I attains a very high standard 
and comprises a valuable collection of recent 
information from many sources regarding the thermal 
effects accompanying physical changes of state, 
solution processes, and chemical changes—of equili- 
brium in both physical and chemical processes—and 
of special methods of estimating thermal data, 
already mentioned. Part II is the application of 
the principles outlined in the first part. Through- 
out both sections, numerous examples are worked 
out in detail, and at the end of the book, 60 care- 
fully graduated unsolved problems are given. The 
lines of attack for many industrial applications are 
shown, and an attempt is made to link up the results 
into general designs. Perhaps a little more might 
have been said regarding design principles before 
the various problems are tackled. These are given, 
j of course, in text-books dealing with chemical 
engineering, but a brief mention of them would have 
| given this section a more practical flavour, which, 
|after all, is the author’s aim. In a book of this 
| size, it is impracticable to attempt a comprehensive 
| survey of all the subjects discussed, but the subjects 





engineer. The contents are not strictly confined | chosen for the application section do illustrate 
either to thermodynamics or to industrial chemistry, | admirably the type of problem that can be tackled, 
but cover some aspects of the application of thermo- | and the sort that is likely to be a profitable one for 
dynamics to chemical problems. In the past 20/ analysis, such as those in the field of metallurgy, | principally Brindley, Jessop, Rennie and Telford— 
years a wealth of knowledge on physical and chemical | where the usual type of research is costly. Some | evidently realised this ; he instances 15 such reaches, 
thermodynamics has been accumulated, and is avail- | criticism might be levelled at the inclusion of the | totalling some 220 miles, the most outstanding 


able in many text-books. Dr. Wenner points out | 
that the methods of applying this knowledge to| 
practical problems of chemistry and technology 
have received comparatively little attention ; hence 
such methods are not in general use. Perhaps one 
reason why there should be such a gap between 
theory and application is that, even to-day, many 
industrial chemical processes do not lend themselves 
to easy or accurate thermodynamic prediction or 
analysis; certainly, when many processes were 
commenced, the application of this science was 
not sufficiently advanced to be of use. A typical 
process is the manufacture of cement, which has 
arrived at its present state of efficiency mainly by 
empirical methods. Modern research methods 
usually pay handsome dividends, and for this reason | 
alone there is no doubt that, in the future, thermo- | 
dynamics will receive wider application in the field | 
of industrial chemistry. 

Dr. Wenner suggests that one main reason that | 
thermodynamics has not been used more exten- | 
sively in technology is that such problems do not | 
deal with equilibrium conditions ; they deal with | 
productive systems. He shows that a thermo-| 
dynamic analysis of an assumed productive system | 
possesses greater technical significance than one | 
based on an idealised non-flow or equilibrium | 
system; this being particularly true for metal- 
lurgical processes where the temperature and con- 
centration gradients are large. It is also shown 
that, in many productive systems, localised equili- 
brium is established at phase interfaces. The sug- 
gestion is made that another reason why thermo- 
dynamics has not been used more, is that, in many 
cases, preliminary thermodynamic analysis has been 
discontinued on the grounds that certain thermal 
data were not available. For this and for other 
reasons, a collection has been made of the practical 
methods developed during the past decade of com- 
puting thermodynamic functions by statistical and 
quantum mechanics, and when some of the requi- 
site thermal data are missing, details are given 
of theoretical. and semi-empirical methods of 
estimating it from known quantities. The molar 
entropies of numerous chemical compounds have 
been collected and are presented in convenient 
tabulations for use with the semi-empirical methods 








* E.R.A. Report, page 36, Fig. 22. 
+ E.R.A. Report, page 53, Fig. 51; photograph in top 
right-hand corner. 





final chapter, dealing with fluid flow. 


There appears | 


bogie electric trams of special design—the final 
development in a series of forms of traction pro- 
bably without parallel elsewhere, since it includes 
animal power, steam locomotives, electricity and 
(for goods traffic) petrol-engined and Diesel-engined 
locomotives. Mr. Lee’s study is well illustrated and 
documented, and is likely to remain the definitive 
history of this small but interesting line. 





The Projected Grand Contour Canal. By J. F. POWNALL. 
Birmingham: Cotterell and Company. [Price 2s.} 
Mr. J. F. Pownat will be remembered as the 
author of an ingenious proposal for the development 
of British railways, which was published in 1941 
under the title of New Railway Network Principles, 
and was reviewed on page 471 of our 150th volume. 
One of the main objects of that scheme was a very 
considerable acceleration of cross-country travel, 
but it was intended that, in order to accomplish 
this, an appreciable proportion of the slow and 
bulky goods traffic should be diverted to the canals. 

In the present booklet, Mr. Pownall develops a 
scheme for such an improvement of the canal 
system as would enable not only this additional 
traffic, but a manyfold increase in inland water- 
borne merchandise, to be conveyed between the 
principal estuaries and industrial centres in England 
at low rates and with a minimum of locking and 
transhipment. The basis of his proposal is the 
physiographical fact that most of the watersheds 
which would have to be traversed in England (the 
plan does not extend to Scotland or Wales) can be 
passed on or near to the 300-ft. contour line; so 
that, by siting a canal at this level, long stretches 
can be obtained without intermediate locks or lifts. 





As Mr. Pownall points out, the old canal surveyors— 


example being a one-level system amounting to 


to be no justification for this, as it is not an appli-|§2 miles at an elevation of 304 ft., formed by 
cation of the principles detailed in the first part | portions of the Coventry Canal, the Oxford Canal, 
of the book, and is certainly not a thermo-chemical | ang the Ashby Canal. By making use of these 
calculation. It is a mixture of heat engines and | existing reaches, and linking and extending them 
principles of chemical engineering, and is dealt with | along the 300-ft. contonr, it would be possible, as 
comprehensively in other works. This point does| yr Pownall shows, to provide a direct canal con- 


compiled work. 


The First Passenger Railway. By CHARLES E. LEE. 


London: The Railway Publishing Company, Limited. | 
| level reaches at 300 ft., would be retained as traffic 


[Price 5s. net.) 


This monograph on the Swansea and Mumbles 
Railway is a characteristic example of Mr. Lee’s 
methods and his skill in arranging his facts. The 
material is, perhaps, rather slender, otherwise some 
of the parenthetical excursions—as into the origin 
and extended use of “ rail-road” and analogous 
terms—might have been condensed ; but they are 
always interesting, and the book would be the poorer 
for their omission. “The Oystermouth Rail Way 
or Tram Road Company ” was established by Act 
of Parliament of June 29, 1804 (the fifth Act for 
a public railway to be granted) and extended from 
Swansea to the Mumbles promontory, where it 
terminated in a quarry. There was also a branch 
up the Clyne Valley to Ynys. Construction appears 
to have been begun in the latter part of 1804, and 
a part of the line, at least, was in use for goods 
traffic by April, 1806. The line was operated as a 


toll road, and, early in 1807, Benjamin French | 


offered the owning company 20l. in lieu of tolls 
“for permission to run a waggon or waggons on 
the Tram Road for one year from the 25th March 
next for the conveyance of ngers.” The 
proposal was accepted, and that date—March 25, 
1807—is thus the earliest known for the regular 
conveyance of passengers by rail. The journey 
does not seem to have been especially attractive, to 
judge by contemporary comments quoted by Mr. 
Lee, and the passenger service did not long survive 
the opening of a turnpike road between the same 
termini in 1826. It was resumed in 1860, since 
when it has been uninterrupted. The ownership 
of the line has been in various hands and since 
January 1, 1927, the lease has been held by the 
South Wales Transport Company, a subsidiary of 
the Swansea Improvements and Tramways Com- 
The service is now carried on by double- 


pany. 





| nothing to detract from what is otherwise a carefully | nection between Newcastle, Leeds, Liverpool. 


Manchester, Birmingham, Bristol, Southampton, 
London, and other industrial centres and ports, 
with only nine main terminal lifts and some 24 minor 
lifts. Most of the present canals, apart from the 


feeders and distributors, and on these the existing 


| fleets of narrow boats would be used. The main 


line of the Grand Contour Canal, however, would 


| be of much more generous dimensions ; the figures 


tentatively suggested are a surface width of 100 ft., 
a depth of 17 ft., and a clear headway of 25 ft. 


| The main terminal lifts would be 250 ft. long inside, 


with a width of 35 ft. and a depth of 14 ft., which 


| would allow coasting vessels up to 1,500 tons dis- 
| placement to use the waterway. 


Barges of corre- 





| sponding size would be provided for the bulk traffic 
|along the main canal, and these, with the smaller 
| barges entering it from the branches, would be 
|made up into trains for economy in towing. The 
| total length of the system would be some 864 miles, 
| and it is estimated that, for bulk traffic, the charges 

could be brought down to $d. a ton-mile. The total 
| cost is estimated at slightly less than 113,000,000/. 
| From the purely constructional point of view, 
| there would appear to be no insuperable obstacles 
in the way of the fulfilment of Mr. Pownall’s vision. 
His forecasts of the character and volume of the 
traffic that might be induced, and his proposals for 
financing the scheme, are distinctly more contro- 
versial; and he seems to treat rather lightly the 
opposition to be expected from opposing interests. 
Nevertheless, the project bears ample evidence of 
long and careful planning, and would deserve 
equally careful examination even without the 
author’s concluding assurance that “it will in due 
course go before the industrial public for full con- 
sideration, and, if itdoes receive full favour, it will 
in straightforward manner be brought to full realisa- 
tion.” It is certainly no more fanciful than must 
have appeared, in their day, some of the more 
|ambitious railway schemes which have since fully 
| justified the promoters’ faith in their practicability. 
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LX.—SHIPBUILDING AND MARINE ENGINEERING. 


Tue shipbuilding and marine engineering indus- 
tries were again fully occupied during 1941, -the 
pressure on the marine-engineering industry being 
reflected by the issue in May of an Order requiring 
the registration of all men with experience of marine- 
engine building or repairing or heavy engineering 
work of a similar kind. The men required to register 
were those aged 20 and over who had worked for 
12 months or more since January 1, 1929, on marine- 
engine building or repairing as fitters, assemblers 
and erectors, or as turners. Fitters, assemblers and 
erectors who had been accustomed to work on steam 
engines, steam turbines or Diesel engines of 500 h.p. 


| criticism which has been made of the shipbuilding | 


| 


or over, and men accustomed to turning shafts or | 


similar parts of 6-in. diameter and over, and more 
than 6 ft. in length, were also required to register. In 
issuing the Order, the Minister appealed to all the 
men concerned to state their willingness to transfer 
to marine-engineering work if called upon to do so. 

There are, of course, no official statistics of ship- 
building output in this country since the outbreak 
of war, but it was generally estimated that the 
output of merchant ships at the middle of the year 
was at the rate of about 1,500,000 gross tons per 
annum. This figure may well have increased by the 
end of the year, though it is doubtful if any very 
large increase can have been made in view of the 
heavy demands on the yards for naval construction. 
At the end of the last war, the merchant shipbuilding 
capacity of the country was about three million gross 
tons per annum, but by 1938 this figure had been 
reduced by rationalisation measures to about 
two million tons. Since the outbreak of war, a 
number of yards have been brought back into com- 


mission, in many cases to assemble pre-fabricated 


parts made by structural engineers and others. Out- 


put, however, had probably been limited rather by | 


the available labour supplies than by any other single 
factor. A great deal has already been done to 
secure maximum output through standardisation, 
which has taken the form principally of simplifica- 
tion of design and allowing each yard to concentrate 
on one or two designs which they are best equipped 
to turn out quickly. Nevertheless, f is certain that 
some yards have been more successful than others 
in organising for rapid production, and further 
expansion of output as a whole may be achieved, 


even without much increase in labour, by applying | 


to the less efficient yards the methods which have 
been successfully employed elsewhere. 

Although there was undoubtedly a substantial 
improvement in the relations between the ship- 
building industry and the Government and also in 
the whole organisation of new ship construction, 
there were also a number of complaints regarding 
delays, particularly in ship repair work, while 
criticisms were also made of the design of ships 
being built. The 20th report of the Select Committee 
on National Expenditure, for example, referred to 
delays in ship repair work due to the local enforce- 
ment by a section of a particular trade union, of 
conditions which were not imposed by national 
agreements nor asked for in other parts, and to 
resistance to the introduction of pneumatic riveting 
for ship repair work. On the question of the 
design of ships, the same report stated that a 
number of complaints had been received. The 
committee recommended that the whole question of 
design and speed of merchant ships should be 
further investigated by the Merchant Shipbuilding 
Department of the Admiralty in co-operation with 
the Ministry of War Transport and the classification 
societies. The report referred to evidence submitted 
to the sub-committee to the effect that “ the ships 
now building are mostly powered for a speed which 
even in normal times is considered too slow by 
most owners, and that these ships are, in fact, not 
capable in ordinary service even of the speed they 
are designed to reach.” The report went on to 
emphasise that the increase in cost entailed by 
the extra horse-power necessary to give a higher 
speed might be more than offset by the greater 
usefulness of the ship in service, leaving out of 
account the strategical and practical advantages 





which high speed necessarily gives to a merchant | between 5,000 and 5,250 tons. These rates were 
ship in war conditions, and also the fact that faster | after a deduction of Id. in each case in respect of 
ships would have a greater post-war value. Another the exclusion of classification costs from the rates 
of hire, so that the actual increases ranged from 34. 
to 4d. per ton. In order to meet the point of the 
higher capital cost, the Government agreed to pay 
10 per cent. per annum of the amount by which the 
first cost of the vessel exceeds the basic capita! value 
in the case of any vessel contracted for after March 
28, 1939, and delivered after September 3, 1939. 

| It was stated in August, 1941, that the Canadian 
official programme provided for the construction of 
100 freighters, aggregating nearly a million 
at an estimated cost of approximately 200 million 
dols. This was in addition to the 20 vessels con 
tracted for by the British Government and already 
under construction. A Dominion Corporation, War 
time Merchant Shipping, Limited, was set up to 
co-ordinate the programme and ensure a steady tlow 
of the necessary materials. It was anticipated that 
the first of the vessels would be ready by December, 
1941, and that approximately 80 would be in 
operation before the end of 1942. In November, 
it was announced that the Government, through 
the Department of Munitions and Supply, had 
purchased an existing shipbuilding company with 
headquarters in Toronto, together with a conside: 


programme is that the advantages and economy of | 
welded construction are not being fully utilised. 
The problem of the post-war disposal of the growing | 
fleet of Government-owned ships constructed to 
war-time specification was briefly referred to in this | 
series last year. In July, 1941, it was announced 
that a Government scheme for the sale of such ships 
to the shipping companies had been accepted in 
principle by the General Council of British Shipping, 
a new body formed on April 25 to combine the 
activities of the Chamber of Shipping and the} 
Liverpool Steam Ship Owners’ Association, with the 
exception of questions of personnel. The terms of | 
the sale were not disclosed, but it was stated that 
a small committee had been appointed to negotiate | 
the details of the scheme, some of which would re- | 
quire adjustment. It was thought, however, that the 
scheme would not provide for the immediate sale of 
vessels to the companies, but would make provision 
for their sale at the end of the war. Apart from the 
question of the suitability of the ships for peace-time 
conditions, the most thorny point was the price at | 
which any sale should take place. The companies 
pointed out that the ships had been built at a much | able stretch,of water front on the Great Lakes 
higher cost than that of corresponding vessels built; [n Australia, the first report of the Shipbuilding 
in pre-war years; they also stressed that depre- Commission issued in April recommended an immn« 
ciation under war-time conditions was much higher | diate beginning on the building of three oversea 
than the normal. merchant vessels. The Minister of Munitions urged 
The question of shipbuilding costs was also men- | the Commission to aim at building at least 60 ships 
tioned in the 20th report of the Select Committee on| as their long-range objective. The Commission 
National Expenditure. The Committee recom- | recommended that the British standard single-screw 
mended that the Minister of War Transport should | ship of 5,200 gross tons, with a cargo capacity of 
institute prompt and thorough inquiry into the | 7,600 tons for the voyage to the United Kingdom, 
actual cost of building ships, some witnesses having| with certain modifications to meet Australian 
put the increase since the outbreak of war at 16 per| requirements in speed and refrigeration space, 
cent. to 20 per cent., and others at as much as/| should be adopted as a type. Towards the end of 
40 per cent. to 60 per cent. The 4lst report of the | 1941, it was announced that construction had been 
Select Committee, issued in February last, con-| started on two of the 60 ships and that six would 
tained a memorandum by the Admiralty replying| be under construction by the end of the year. 
to the points raised in the 20th report. It was} Australian launchings, mainly of 900-ton corvettes, 
pointed out that any investigation of shipbuilding | were stated to amount to three per month. 
costs would be the concern of the Admiralty who,} A rapid expansion of output is being achieved in 
through the Department of Merchant Shipbuilding, | the United States and in June, 1941, the Maritime 
were responsible for securing the maximum output |Commission estimated production in 1942 at 
of the types of vessel required by the Ministry of | 3,500,000 deadweight tons and, for the three vears 
War Transport. Prices were determined by &@/ ending December, 1943, at 9,000,000 tons. * quam 
formula based on those ruling in April, 1939. It| stated that the 705 merchant ships built, building 
was the opinion of the Admiralty that the ships/ or under contract would cost 406,000,000I. and that 
were built at an economical price and ample data} expenditure on new shipbuilding facilities would 
were available to support the statement that the| exceed 21,000,000. These figures excluded con- 
price of merchant ships delivered during 1940 would | struction not being supervised by the Commission, 
be about 16 per cent. in excess of the price of similar | i.¢., the 60 vessels ordered by the British Govern- 
vessels delivered in April, 1939. | ment and 86 vessels built privately. Launches for 
The higher prices of ships were recognised by the | the first six months of 194] totalled 50 ships, aggre- 
Government in a revision of charter terms in| gating 399,680 gross tons, while 40 vessels aggre- 
October, 1941. At the beginning of the month, the | gating 326,789 tons were completed. Later it was 
Ministry of War Transport agreed to an increase in announced that the tonnage completed during the 
the remuneration of shipowners for the management | whole of 1941 would be rather over a million gross 
of ships on their behalf. The increase was made|tons. This compares with an output of only 
retrospective as from July 1, and amounted to about | 11,000 tons in 1933 and 170,000 tons in 1938. The 
50 per cent. In November, it was stated that the | programme of the Maritime Commission has since 
shipowners had accepted the Ministry's offer of an| been accelerated and additional orders have been 
increase in the requisition rates for modern tramp | placed with the object of putting in operation 1,153 
tonnage. The original agreement had been based | new ships between July 1, 1941, and the end of 1943. 
broadly on a valuation of 101. per ton deadweight | In January last, a further upward revision took 
for ships ranging from 8,000 tons and over down to | place, and President Roosevelt set a new goal of 
5,000 tons, and a graduated scale was agreed for the | 18 million deadweight tons to be constructed in 
various capacities, ranging from 6s. per ton dead-| 1942 and 1943. 
weight per month for the largest vessels to 8s. per, The naval shipbuilding programme of the United 
ton for the smaller ships of between 5,000 tons and | States has also been very considerably expanded, 
5,250 tons. These terms were intended to cover | and in order to meet these revised programmes the 
owners’ expenses and allow 5 per cent. for deprecia- | system of pre-fabrication is being adopted on a large 
tion and the same rate for interest on capital.| scale; for example, twelve Denver steelworking 
Owners complained, however, that, in the case of | firms, normally engaged on constructional engineer- 
ships purchased at high prices since the outbreak | ing and the manufacture of mining machinery, have 
of war, the rates did not allow a margin of 10 per undertaken to fabricate the hulls of 24 escort 
cent. to cover depreciation and interest on the much | vessels for the United States Navy. The total cost 
higher capital values. A ‘Summary of Negotia-| of the ships will be 144 million dols.,.and the work 
tions with the Ministry of War Transport since to be carried out by the Denver companies is valued 
Agreement on Rates of Hire (in April, 1940) ” after | at 55 million dols. Assembly will take place at the 
referring to prolonged and difficult negotiations | Mare Island Navy Yard, near San Francisco. The 
with the Ministry, stated that a new scale had been | automobile industry has been called upon for a large 
agreed, to be retrospective as from January 1, | output of marine engines, the value of contracts 
ranging from 6s. 2d. per deadweight ton per month | placed with General Motors up to December 31. 
for ships of 8,000 tons and over to 8s. 3d. for ships ' 1941, being 217,834,375 dols. 


tons, 
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MACHINE FoR Factna CRANKCASE BEARINGS. 


| SINGLE-PURPOSE |MACHINE TOOLS 


FOR WAR-TIME PRODUCTION. 


Tuat the supply of machine tools for the produc- 
| tion of war materials falls short of requirements is 
| common knowledge, but one firm at least has deter- 
|mined that production shall not be interfered with 
| by the shortage and has designed and produced some 
|simple tools which, for the time being, are quite 
adequate. A description of some of these tools, illus- 
| trated by Figs. 1 to 9, on this page and on page 266, 
may be of interest and may also be of service to other 
firms. It is not suggested, of course, that general 
engineering firms should manufacture their own 
machine tools under normal conditions ; there is too 
much skill and experience behind British machine tool 
manufacturers to make that either economical or 
rational, but if the present shortage of machine tools 
can be alleviated by improvisation, as in the particular 
instance referred to, a distinct contribution to the 
national effort will have been made. 

The main circumstances which render improvisation 
practicable are firstly, that in normal times a 
high degree of flexibility is required in machine tools. 
There must be, in general, a wide range of feeds and 
spindle speeds, large table and other movements, 
and a capacity for dealing with work of a great variety 
of size, weight and type. Secondly, the “runs” of 
work now obtaining in armaments production are so 
large and so continuous that it is worth while to 
make special machine tools, even if there is unlikely to 
be any use for them after the war. The two machines 
seen in Figs. 1 and 2 are a good illustration of impro- 
vised simplification. Both are shown engaged on the 
same work, namely, the machining of the crankcase of 
a six-cylinder engine. The universal boring machine 
shown in Fig. 1 is undoubtedly a fine tool and it may 
be readily inferred from the array of levers on the 
headstock that it has an extensive range of both speeds 
and feeds, while the boring-bar traverse and the vertical 
range are both large, and the table has both longi- 
tudinal and transverse adjustment. For machining 
the crankcase, however, only a single speed and a 
limited feed are required, so that instead of attempting 
to obtain additional universal machines to cope with 
the increased demand, the improvised machine shown 
in Fig. 2 was built. 

In this alternative layout, a plain bedplate carries a 
work-holding fixture and a pair of steady-rests for the 
boring-bar at one end and, at the other, a short bed 
with machined ways on which slides the tool head. 
This head was taken from a heavy drilling machine not 
at present in service for motor-car manufacture, and, 
it will be noticed, has two spindles. It is driven through 
gearing by the flange-mounted motor seen to the left 
and is traversed for feed by the large handwheel through 
rack and pinion motion. The lower spindle bores the 
bearings for the crankshaft. There are seven bearings, 

jeach 3 in. in diameter. The boring bar is threaded 
through the crankcase and coupled to the spindle by a 
quick-change chuck. The tools are held in position by 
taper pins. The holes are first rough-bored, then fine- 
bored, and finally finished by reaming to limits of 

+0-0005 in. The upper of the two spindles bores a 
hole for the water pump in the upper part of the crank- 
ease. It may be pointed out that the new machine 
takes up much less room than is required for the 
universal boring machine. 

For facing the crankcase main bearings the firm has 
built machines of the type shown in Fig. 3. It will 
be noticed from this figure that the pattern of bed- 
plate used is the same as that shown in Fig. 2. There 
is a somewhat similar work fixture, but the spindle head 
is of the firm’s own design and manufacture. Here, 
again, the bar or tool-holder is passed through the 
work and steady-rests and is coupled to the spindle by 
a quick-change chuck. The facing cutters, one of which 
is visible between the left-hand steady-rest and the 
crankcase, are then inserted in the bar and secured by 
taper wedges. All seven faces are machined simul- 
taneously, approximately ¥ in. to } in. being removed 
from each face ; the feed is by hand. A spindle head 
of generally similar type to that shown in Fig. 3 is 
employed on the machine illustrated in Fig. 9, page 266, 
this machine being designed for machining the bear- 
ings in the camshaft housing of the same engine. This 
housing is a long tubular aluminium casting containing 
seven bearings, each approximately 2 in» in diameter 
by 3 in. long. The boring bar is threaded through the 

| housing and coupled to the spindle by a quick-ch 
chuck. The tools are then inserted in the bar through 
the bearing access openings and are secured by means 
of taper wedges. The bearings are rough and finish 
bored, each operation being carried out simultaneously 
on the seven faces of the four bearings. : 

The construction of the unit head will be clear from 
the drawings reproduced in Figs. 4 to 8, page 266, in 
conjunction with the external view, Fig. 9. It will 
be clear from the latter that the motor is of the vertical 
flanged type. A pinion a, Figs. 4 and 5, is keyed to the 
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motor spindle and meshes with a wheel d, Figs. 5 and 6 
The motor runs at 1,400 r.p.m., and speed reduction 
for both the rotation of the spindle and its feed is 
effected by spur and worm gears. The primary speed 
change, that is, the change rendering the unit suitable 
for different classes of work, is made by altering the 
ratios of the gears a and 6, which are, in effect, pick-off 
gears. Wheel 6 is keyed to a vertical shaft c, which 
carries a six-start worm meshing with a wormwheel d 
keyed to the spindle e. It is clear that a change of 
spindle speed can also be made by variation of the 
tooth pitch of the worm c and wheel d. 

The spindle drive is a simple one, but the spindle 
feed gear is, necessarily, comparatively complex. An 
extension e’ of the spindle, at the rear, carries a pinion f 
which meshes with a wheel g keyed to a shaft, hh’. 
This shaft is in two parts, the part A being held in 


fixed bearings, while the part A’ has keyed to it a | 


single-start worm i carried in bearings on a cradle j. 
This cradle is pivoted at one end so that it can be 
tilted sufficiently to disengage the worm from the 
wormwheel k with which it meshes when the spindle is 
being fed. The two parts of the shaft A and h’ are 
formed with dogs at their junction for the purpose of 
transmitting the drive, the worm, of course, idling 
when disengaged and the power feed being stopped. 
The worm wheel k is keyed to a shaft | which is geared 
by the wheels m and n, to the shaft o, this shaft being 
formed with a pinion meshing with a rack on the quill p 
in which the spindle e rotates, but has no axial move- 
ment. As long, then, as the power feed is engaged, 
the spindle is*fed forward at a constant rate. With 
the motor running at 1,400 r.p.m., this feed rate is 
5-34 in. per minute. The maximum traverse is 7 in. 
The feed is started by lifting the cradle so that the 
worm # meshes with the wormwheel k. The lifting is 
effected by rotation of the shaft g on which is mounted 
a lever coupled by a link to the free end of the cradle. 
The cradle is held down by the pressure of the spring- 
loaded plunger r on the lever, this arrangement pro- 
viding a safety device, and is held in the upward 
position during the spindle feed by another spring- 
loaded plunger s. Obviously, since this plunger must 
be able to project under the cradle as soon as the latter 























is lifted, means must be provided to withdraw the 
plunger when the cradle is required to fall. This with- 
drawal is effected by the lever ¢, the short arm of which 
carries two plungers u and u’. Reference should now be 
made to Figs. 7 and 8, which show the hand-operated 
lever. This, as may be recognised in Fig. 7, is carried 
on shaft g. It is not, however, keyed to the shaft, but | 
has a dog-clutch with a certain amount of play between 

















the faces indicated in the figure by hatching. The 
short arm of the operating lever has an angled face on 
which bears the projecting end of the plunger ». 
Assuming that the feed is in use, in order to drop the 
cradle, and so disengage the worm and wheel for stop 
ping the feed, the operating lever is moved in a clockwis 
direction in Fig. 7. The initial movement has no effect 
on shaft q, as the dog-clutch faces are not in contact, 
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but it causes the plunger u to be pushed in by means of 
the angled face, so withdrawing the plunger s. The 
remaining arc of movement engages the dog-clutch and 
rotates shaft qg, thus depressing the cradle. 

To engage the feed, the operating lever is moved in 
the anti-clockwise direction and, since there is then a 
space between the left-hand faces of the dog clutch, the 
first small are of movement merely releases plunger u 
and frees plunger s. During the remainder of the arc of 
movement, the left-hand clutch faces being in contact, 
the shaft q is rotated against the pressure of plunger r, 
the cradle is lifted and plunger s slips into the holding 
position. When hand stopping of the feed is not 
desired, an automatic stop is used. This consists of 
a sliding rod v which can be attached to the boring bar 
and carries a tripping block w. The rod slides through 
the block until the desired point is reached when the 
block is pulled up against the plunger u’ and depresses | 
it, this movement being followed by the automatic 
dropping of the cradle under the action of the spring 
plunger r. The head is filled with oil up to the oil plug } 
seen in Fig. 4, and in the bath so formed is a sub- | 
merged oil pump x. This is spring-loaded to give the 
return movement of its reciprocating stroke, the for- 
ward movement being periodically effected by a cam y | 
on the side of the gear wheel g. The pump discharges | 
into a reservoir z, Fig. 5, from which reservoir the 
oil flows by gravity, through two pipes, to the worms, | 
ball-races and other moving parts, eventually returning | 
to the base of the head for re-circulation. The oil | 
pipes have been omitted from the figures to avoid 


LirtinG PaRTLY-ASSEMBLED FOREPEAK. 


BLocks. Fic. 2. 


return of the spindle, one turn of the handwheel when | however, from Fig. 1, on this page, that this unusual 
this gear is engaged traversing the spindle 1-7 in. | appearance was due to the floors of the berths having 
Another feed arrangement is seen in Fig. 3. In this | been constructed of timber upon which the keel blocks, 
arrangement the pinion engaging with the spindle | bilge blocks and launching ways are laid. The grid- 
rack is rotated by worm gear which, in turn, is rotated | like structure later proved to be the assembly plat- 
by the handwheel, seen in the centre of the work fixture, | form on which the tank sections are fabricated by 
actuating worm gear giving a fine degree of feed control. | welding, being afterwards turned over and lifted into 
The spindle rack gear, in this unit, is external to the| place on the assembled bottom plating. One such 
casing, and not inside it as in Fig. 9, there being no | section is seen in place in the background of Fig. 1, 
power feed. These examples will suffice to show that | which shows hull No. 15 in berth No. 7. 
the system of simple unit drives has a high degree of| It may be inferred from the scaffolding that the 
flexibility in design and application, and can therefore | remainder of the construction of the hulls is carried out 
be modified to suit a particular firm’s resources. In| on more or less normal lines, but advantage is taken 
this case the adaptations can be made very readily, | of the assembly space at the end of the berth to put 
as the firm has so many stock parts, such as gear | together as much of the framing as is practicable and 
wheels, normally used for motor-car manufacture, to | lift it into place. An example of this is illustrated in 
draw upon. | Fig. 2, in which the lower part of the forepeak of hull 
No. 10 as far as the forward bulkhead is seen being 
hoisted into place. The two views of work in the South 
Portland yard given in Figs. 3 and 4, show very clearly 
the radically different layout of the two yards. At 
BRITISH SHIPYARDS IN |Scuth Portland the ships are not built on re 
| ways but in closed basins out of which they are floatec 
UNITED STATES. | when sufficiently complete to be towed to the fitting-out 
Some further particulars are now available to supple- | pier ; so far, four ships have been launched in this way. 
ment the accounts of the two shipyards, one at Rich- | Each basin contains two ships and is divided by a 
mond, California, U.S.A., and the other at South Port- | gantry, seen to the right of Fig. 3, on which travelling 
land, Maine, U.S.A., given in ENGINEERING, vol. 151, | cranes run. Similar cranes run on the basin wall to the 
page 496 (1941) and vol. 152, page 86 (1941). Figs. 1 | left, and the bottom plating is thus readily assembled 
and 2, on this page, relate to the Richmond yard, and | on the timber structure seen in the foreground. 


(To be continued.) 








THE 


Figs. 3 and 4, on page 270, to the South Portland yard. | 


In Fig. 3 one of the tank sections has been placed 


confusion. | Both yards it will be recalled are engaged on the sixty | on the bottom plating and it will be noticed that in 








The large bandwheel in Fig. 9 is for spindle reverse | 10,000-ton cargo vessels ordered by the British Pur- 
waverse and hand feed when required. It actuates a| chasing Commission. The two aerial views of the 
pinion meshing with pinion m, Fig. 5, this pinion Richmond yard given on Plate XXXVII of the first 
being free to rotate when the power feed is disengaged. | article above referred to were taken on April 14, 1941, 
If the power feed is found to be too coarse for the | and showed the yards in course of construction ; now 
particular job in hand, auxiliary feed boxes with | this yard has launched 13 of the 30 of its quota of ships 
reduction, gear can be fitted. One such arrangement j and has delivered 11. This is an excellent record and 
fitted by the firm gives the following rates: The| indicates that the forecast made in that article, that 
automatic power feed when the spindle speed is/|all the ships would be completed before the end of 
40 r.p.m. to 86 r.p.m. is 0-0053 in. per revolution of | 1942, is likely to be fulfilled. Both the aerial views 
the spindle. The hand feed arrangement traverses | showed, in three of the seven berths, flat white areas 
the spindle only 0-390 in. per complete revolution near the water with grid-like structures shorewards: a 


of the handwheel which can, of course, be turned as | feature which might be somewhat puzzling to those 





slowly as required. 


A second gear is fitted for the fast | familiar with British shipyards. It will be realised, 


its vicinity the scaffolding for building the side plating 
is being erected. This view shows hull No. 9 in No. 1 
Basin, while in Fig. 4 Basin No. 1 is seen occupied by 
hull No. 1 on the left and hull No. 2 on the right, both 
well on the way to completion. Hull No. 1 has 
progressed to the painting stage, as indicated by the 
difference in colour in the region of the bows. The 
gantry between the two berths can be seen between 
the vessels, with a portal crane running on it. The two 
similar cranes behind it run on the landward wall of 
the basin, which is prolonged into the fitting-out pier, 
as seen in Fig. 6, page 90, of our article in vol. 152. 
The building in the background, on the left, is the 
general stores. In the foreground of Fig. 4 it will be 
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seen that tank sections are being completed on the 
assembly platform ready for the next hull to occupy 
the basin. The portal cranes run at the sides of this 
platform so that transfer of the sections is readily 
effected. In both shipyards the assembly platform 
occupies the same position at the shore end of the 
berths, though, naturally, in the Portland yard they 
are at a higher level than in the Richmond yard. In 
this matter of space available at the shore and between 
the plate shops and the berths most British yards are 
handicapped, space in this area being usually restricted. 








TIN ECONOMY IN BEARING 
METALS. 


RECENT events have substantially reduced supplies 
of tin and it has become necessary to explore means 
whereby economies can be effected in the use of the 
metal for bearings of various kinds. In agreement 
with the Director-General of Production Services, 
Ministry of Supply, the Non-Ferrous Metals Control 
have issued a number of recommendations contained in 
a report by a technical advisory committee, appointed 
by manufacturers of plain bearings and bearing metals 
und assisted by the Tin Research Institute. The com- 
mittee recommend that the use of white-metal bearing 
illoys containing from 12 per cent. to 68 per cent. of 
tin be discontinued, as it is considered, on the basis of 
ull the available technical information, that this step 
provides a means of effecting considerable economy in 
tin at the present time, with a mimimum risk of bear- 
ing failure. The committee have therefore divided 
white metals into four groups according to their tin 
content. The first group consists of alloys containing 
from 80 per cent. to 92 per cent. of tin; the second of 


illoys containing from 68 per cent. to 75 per cent. of | 


tin; the third of alloys containing from 7 per cent. 
to 12 per cent. of tin, and the fourth of metal containing 
from zero to 5 per cent. of tin. Alloys falling outside 


these groups may not be used without the approval of | 


the Non-Ferrous Metals Control. Alloys in the first 
group will be used only for the most exacting duties 
and those in the second group for less severe service, 
while bearing metals contained in groups 3 and 4 will 
be supplied for much of the slower-moving industrial 
machinery. The committee have compiled, and 
appended to their report, a comprehensive list showing 
the group to be used for any particular class of machine. 

From now, designers are urged to abandon the use 
of solid-cast, unbacked white-metal bearings in favour 


of thin white-metal linings bonded on to steel, brass or | 


bronze backings. Where, however, design or produc- 
tion considerations will not permit this change to be 
made immediately, solid-cast alloys in groups 3 and 
4 may be employed. The committee also emphasise 
that bronze backings or shells should not contain 
tin unless bearing properties are required in the shells 
on account of end thrust or in applications in which 
bearings must continue in service after failure of 
lubrication, or of severe wear. The use of 10 per cent. 
tin phosphor bronze and of Admiralty gunmetal, 
however, should be discontinued for this purpose and 
alloys of lower tin content, such as copper, 85 per cent. ; 
tin, 5 per cent. ; lead, 5 per cent. ; and zinc, 5 per cent., 
employed instead. Users of bearing metals are re- 
quired to take every precaution to avoid the contamina- 
tion of white-metal swarf and scrap and to return it, 
clean and sorted, to the bearing-metal supplier or dis- 
pose of it otherwise in accordance with the directions 
of the Non-Ferrous Metals Control. Gunmetal and 
white-metal turnings, which sometimes necessarily 
occur together, must not be melted down to produce a 
mixed alloy which, at present, is practically useless. 
Certain refiners have means of separating the white 


metal from the bronze turnings and any such mixed | 


turnings should be sold to them. Copies of the com- 
mittee’s report may be obtained gratis from the Joint 
Controllers of Non-Ferrous Metals, Grand Hotel, 


Rugby, or from the Tin Research Institute, Fraser- | 


road, Greenford, Middlesex. 








CONCRETE SLEEPERS ON A MAIN LINE.—Recent experi- 
ments with concrete sleepers have been confined largely 
sidings, marshalling yards and places where high 
speeds are not required. The London Midland and Scottish 
Railway, however, has now decided to make tests on 
a heavily-used section of the Euston-Crewe main line. 
The sleepers chosen for the experiment conform to the 
war-time specification of the British Standards Institu- 
tion. Altogether a length of 200 yards has been laid with 
the sleepers, two types of reinforcement being used in 
the test. The sleepers are 7 ft. 6 in. long, 10 in. wide, and | 
> in. deep, and are fitted with “ Philplug”’ inserts to 
take the standard L.M.S. chairs and screws. A felt pad | 
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BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of engineering interest 

| have been issued by the British Standards Institution. 


Copies are obtainable from the Publication Depart- 
| ment of the Institution, 28, Victoria-street, S.W.1. 


| Ferrous Pipes and Piping Installations—A new 
| Specification (No. 806-1942), dealing with ferrous pipes 
}and piping installations, applies to the general and 
| detailed construction of the pipework connecting a 
land steam boiler to the engine, turbine or industrial 
| plant employed, and all auxiliary pipework in connec- 
tion therewith. The specification also applies to the 
| individual pipes and pipe fittings forming parts of 
such installations for (a) pipes of any bore in which 
the pressure exceeds 50 lb. per square inch, and () pipes 
over 10 in. in bore for steam at pressures of 50 Ib. 
per square inch and below. The specification, how- 
| ever, does not apply where the temperature exceeds 
| 900 deg. F. In determining the maximum working 
stresses to which pipes may be subjected, the various 
| Physical properties of the pipe material have received 
attention. After consideration of their ultimate 
| tensile-stress, yield-point, and proof-stress values, 
| and the proportional limit of steel, it has been decided 
i use the proportional limit as the basis for working 
stresses. [Price 3s. 6d. net or 3s. 9d. including postage. ] 
Railway Rolling-Stock Material.—A specification for 
| railway rolling-stock material, designated No. 24 and 
oo of six separate parts, was first published 
] 








| 
| 


in August, 1906, and the last revision, the fourth, 
was issued in August, 1928. At the outbreak of the 
war a fifth revision was in an advanced stage, but the 
completion of the work had to be deferred. As how- 
ever, the specifications in this series are found very 
useful for materials other than those involved in the 
production of railway rolling stock, the work of re- 
| vision has been proceeded with and five out of the six 
parts have now been published. Part I relates to 
| locomotive, carriage and wagon axles; Part 2 to loco- 
| motive, carriage and wagon tyres ; Part 3 to laminated, 
| vélute and helical springs and to steel for laminated 
| springs; Part 4 to steel forgings, blooms and castings ; 
and Part 6 to steel plates, sections, bars and rivets for 
locomotive boilers and for locomotives, carriages and 
| wagons. Part 5, which relates to copper plates, rods 
| and tubes and to brass tubes, has not been completed 
and is therefore not available at present. 

Part 1, which deals with axles, has not been altered 
to any great extent in the new revision. The electric 
process of steel manufacture is now included and a 
clause has been added to ensure that sufficient discard 
is taken from each ingot to ensure freedom from piping 
and other defects. The clauses, relating to additional 
| tests before rejection and to the procedure when a 

tensile test piece breaks outside the middle half of the 
gauge length, have been re-worded to make the in- 
tention clear. The test pieces employed have been 
brought into line with the revised list of standard test 
pieces included in Specification No. 18. 

In Part 2, dealing with tyres, the modifications are 
| not extensive. The standard methods for tyre fasten- 
ing are given and provision has been made for the 
inclusion of steel made by the electric process. The 
tensile strength of Class “‘C ” tyres has been increased 
slightly ; the other alterations are essentially editorial. 

In Part 3, which relates to springs and to spring 
steel, new specifications for silico-manganese steel 


laminated, volute and helical springs, and for the silico- | 


manganese steel itself have been included. The clauses 
in the previous edition of the specification have all 
been modified so to bring them up to present 
requirements. 

In Part 4, the clauses which deal with forgings and 
blooms have not been materially altered, except that 
| Class A forgings (special forgings which are to be case- 

hardened) and Class B (ordinary and boiler forgings) 
| can now be made by the acid-Bessemer process as well 
| as by the acid or basic open-hearth or electric processes. 
The alterations to the clauses for steel castings are 
| more extensive. Castings which are to have wearing 
| surfaces, are now of one grade only, having a minimum 
| ultimate tensile stress value of 35 tons per square inch, 
| and a minimum elongation, on 2 in., of 15 per cent. 

Part 6 relates to steel plates, sections, bars and 
| rivets and, in its revision, the opportunity has been 
| taken to include a special quality of steel plate for 
fireboxes, particulars of which were issued, in June, 
1940, as a war-emergency addendum slip under the 
| reference No. 16x. A new grade of material for cold- 


as 


| drawn steel wire for the manufacture of rivets under | 


[Price, per 


in diameter, has also been added. 
or 2s. 3d. including postage. | 


| $ in. 


part, 2s., 
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PERSONAL. 


| 
| Mr. H. J. S. Moyses has been elected a director 
| the Birmingham Small Arms Company, Limited. 

Mr. D. J. S. TYRER, vice-president of the Shipping 
Federation of Canada, Montreal, for the past three yean 
has been elected president for the ensuing year. Mx. 1. 
Eric REFORD has been elected vice-president and M; 
E. W. Fou.ps has been re-elected treasurer. 

Mr. E. A. HOLBROOK, Dean of the Schools of Engin 
eering and Mines of the University of Pittsburgh, Pennsy) 
vania, U.S.A., and a former assistant director of th 
United Statee Bureau of Mines, has been elected president 
of the United States National Society of Professiong! 
Engineers, Washington. 


of 





Mr. E. B. BLACK, senior partner of Messrs. Black and 
Veatch, consulting engineers, Kansas City, Missouri 
U.S.A., has been elected President of the American 
Society of Civil Engineers. 

Mr. JAMES V. RANK has been elected a director of thy 
| Great Western Railway Company. 

Mr. Davip Bowes-Lyon has taken up his post as « 


representative of the Ministry of Economic Warfare i; 
the United States. 
H.R.H. THe Duke OF Kent has been elected Mast 


of the Corporation of Trinity House in succession to th: 
late DUKE OF CONNAUGHT. 
Dr. C. C. PATERSON, O.B.E., M.Inst.C.E., M.1.E.} 





director of the Research Laboratories of The Genera 
Electric Company, Limited, has been elected a Fellow 
of the Royal Society. 

Messrs. SIEMENS BROTHERS AND COMPANY, LIMITED 
| Woolwich, London, S.E.18, announce the appointment of 
Mr. G. W. GIFFIN as works manager, in which position 
he will be responsible for all production and servic 
departments at their Woolwich works and other factories 
| Mr. R. H. A.M.L.E.E.., 
| Siemens-Schuckert (Great Britain), Limited, has bee: 
| elected a director of the firm. 
| Mr. A. C. Baker, M.LA.E., M.Inst.1 
Loom manager of the Corporation Transport Depart 
| ment, Birmingham, has been nominated president of th: 
| 





FRIEND, manager, Meser- 


A.M.I.E.E., 


Municipal Passenger Transport Association for the year 
1942-43. 








|NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 


Iron and Steel.——-The majority of the steel and engin 
eering firms in this area will close down for two days to 
|enable urgent repairs to plant to be carried out. No 
material change has taken place in the staple industries 
Great activity persists in the raw and semi-finished stee! 
branches, as the demand for all of materiak 
tends to become larger than the supply ; forward buying 
is virtually out of the question. Basic steel is in strong 
demand, and the call for acid steel has been well main- 
tained. Makers of high-grade steels are exceptionally 
busy. The heavy machinery and engineering branches 
are operating at full capacity ; rolling mills, forges, press 
shops, billet mills, and foundries are al] accounting for 
record outputs. Steelworks’ and ironworks’ machinery 
and related equipment is in strong demand, and in the 
heavy types of grinding and crushing machinery and 
dredging plant, business is increasing. Orders are alse 
cireulating freely for electrical equipment. Subject to 
ithe approval of the Electricity Commissioners and to 
the Corporation receiving the formal direction and order 
of the Ministry of Supply, Sheffield Corporation propose 
to accept the tender of the British Electric Transformer 
Company, amounting to 19,5361. for the supply, delivery 
and erection of two 15,000-kVA transformers. There is 
a steady flow of orders for other types of machinery 
The season in agricultural machinery and implements i- 
| developing on favourable lines, and business is reported 
}to be good in concrete- and cement-making plant 
portable crushing machines, lime hydrators, rotary 
| dryers, and coal-crushing machinery. The tool-making 


| 
branches have maintained the recent improvement. 


| South Yorkshire Coal Trade.—The export position has 
| undergone little change, and business is very restricted 
| A better tone prevails in the inland market; business 
| being stronger on industrial account ; ironworks and stee! 
| works are requiring larger quantites, and smalls, slacks 

and locomotive fuels are moving freely. There is a steady 
| call for steams, and a good demand for housecoal. 


classes 








0 


Ministry 
G.C.M.G., has 


CONTROL OF ROUGH DIAMONDs.—The 
| Supply inform us that Sir Cecil Rodwell, 
| been appointed Controller of Diamonds. His office & 
lat Artillery House, Westminster, London, S.W.1. The 
| Diamond Controller will deal with questions relating & 
| rough diamonds. Polished gem diamonds and the gem 


has been inserted between the chairs and the surface of Authority has announced an increase of from 15 per cent. | cutting trade will continue to be dealt with by the Board 


the sleepers. 
used at rail joints. 





introduction of the Dock Labour Scheme. 





Short 9-in. fish-plates, with two bolts, are | to 20 per cent. in most rates and charges, following the | of Trade, and the diamond-tool trade by the Controle! 


| of Diamond Dies and Tools. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—Complaints that some colliery | 


owners were not implementing the recent agreement in 
the coalfield, which extended the Conciliation Board 
igreement of 1937 for a further term, were made last 
week, and it was stated at a meeting of the Executive 
Council of the South Wales Miners’ Federation that the 
council was resolved that, where companies were not 
implementing the agreement, they would authorise the 
necessary 21 days’ notice to the Ministry of Labour. 
This would be the preliminary to a stoppage at the 
collieries concerned unless the authorities compelled the 
employers to honour the agreement. The particular 
section of the agreement which it was alleged was not 
being observed was that which provided for an upgrading 
of certain classes of miners. As a result of the need for 
increasing the output of the district, the Miners’ Federa- 
tion have decided to hold the May Day celebrations on a 
Sunday this year. In the past the men have taken a 
day off for this purpose. Mr. Douglas Alfred Hann, 
director of production for the Powell Duffryn Associated 
Collieries, Limited, has been elected chairman of the 
Monmouthshire and South Wales Coalowners’ Associa- 
tion in suecession to Mr. D. G. Budge. There was again 
a brisk demand on the Welsh steam-coal market but 
the amount of new business that could be handled was 
severely checked. The collieries’ present outputs were 
almost entirely earmarked for deliveries to priority 
users and there seemed to be little prospect of an early 
expansion in the amount of coal available on the market. 
As a result the general tone remained very firm. Best 
large descriptions continued active, and supplies were 
difficult to stem over a long period ahead. The scarcity 
of the sized descriptions remained acute and the occa- 
sional odd parcels of these sorts that became available 
for early delivery were eagerly taken up at the recent 
high figures. Bituminous smalls were also well provided 
with forward outlets and some of the better dry steam 
grades were busily engaged. Inferior dry steam smalls, 
however, were in limited demand and were dull. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel Trade.—Satisfactory conditions continue 
general in the Scottish steel trade, and although some 
products are a little quieter, business on the whole is 
good, as specifications are coming in steadily. Plates and 
sections are in strong demand for shipbuilding purposes 
and boilermakers are also specifying freely. The pro- 
duction of high-grade steel is being increased. Heavy 
steel products are a little easier, but this state is likely 
to be only of a temporary nature. Black-steel sheet 
makers have a fair amount of work on hand and some 
improvement can be recorded in the amount of new 
business. The supply of raw material is ample for current 
requirements. To-day’s quotations are as follows: 
Boiler plates, 171. 12s. 6d. per top; ship plates, 161. 3s. 
per ton; sections, 151. 8s. per ton ; medium plates, ¢ in. 
and thicker, rolled in sheet mills, 211. 15s. per ton ; black- 
steel sheets, No. 24 gauge, 22/. 15s. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
per ton, all for home delivery. 

Malleable-Iron Trade.—The West of Scotland malleable- 
iron makers are rather better employed now as the supply 
of raw material has improved considerably. Order books 
are fairly well filled and the outlook is satisfactory. There 
has been no change in the steel bar re-rolling trade and 
the demand is still of small dimensions. The use of 
~hell-steel discards, of which there are fairly large stocks, 
has now been made compulsory, as from this week, and 
re-rollers must use it for small angles ¥ in. in thickness 
and under. The followirg are the current quotations: 
Crown bars, 151, 128. 6d. per ton ; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
tee] bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—The pig-iron trade of Scot- 
land shows no change ; active conditions are general. All 
the blast furnaces are being kept fully employed and the 
total output is quickly taken up and there is no accumu- 
lation of stocks. Hematite, basic and foundry irons are 
all in heavy demand. Raw material is in good supply. 
To-day’s market quotations are as follows: Hematite, 
61. 188. 6d. per ton, and basic iron, 61. 0s. 6d. per ton, both 
delivered at the steel works; foundry iron, No. 1, 
6l. 5a. 6d. per ton, and No. 3, 6/. 3s. per ton, both on 
trucks at makers’ yards. 








INVESTIGATIONS OF SHIPPING CASUALTIES.—The Minis- 
‘ry of Transport have announced that, under the General 
tules for Formal Investigation into Shipping Casualties 
and Appeals and Rehearings, 1923, they have now 
received reports of Formal Investigations, held by 
Courts in H.M. Dominions, into the circumstances 
attending casualties to the S.S. Tuna, the M.S. Motu, and 


| NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Conditions in the iron and allied 
trades still greatly restrict ordinary commercial business 
and further reduction in the distribution of certain 
commodities for non-essential purposes is anticipated. 
There are satisfactory stocks of raw materials, pig iron— 
with the exception of hematite—and steel semies, and 
orders for most descriptions of finished goods can be 
placed for reasonably early delivery. Acquisition licences 
for supplies during the second quarter of the year are 
obtainable fairly freely and considerable sales are re- 
ported. High-phosphorous and refined irons are being 
increasingly used instead of other qualities that are in 
short supply. 

Cleveland Iron Trade.—The consumption of foundry 
iron is steadily expanding. The supply of local brands 
is adding but little to the increasing requirements of the 
founders, but no difficulty is experienced in obtaining 
Midland and other irons for use in this area. The 
stabilised market values of Cleveland pig are ruled by 
No. 3 description at 128s., delivered to buyers in the 
Middlesbrough district. 

Basic Iron.—Although the output of basic iron is 
slightly in excess of the heavy demands of the producers’ 
adjoining steelworks, the position does not yet justify 
the provision of tonnage for the market and, in the absence 
of open sales, the fixed figure of 120s. 6d. is nominal. 


Hematite.—Hematite is the only description of pig 
iron that is scarce, but although there is still little prospect 
of an enlargement of the limited production, the pressure 
for supplies is being reduced by the extending use of 
substitutes. There are still small reserve stocks to draw 
upon for essential needs. The official quotations for 
hematite remain at the equivalent of No. 1 grade of iron 
at 138s. 6d., delivered to North of England customers. 

Blast-Furnace Coke.—Business passing in Durham 
blast-furnace coke is still very limited, but prices are 
firm on the basis of good medium qualities at 37s. 6d., 
f.o.r. at the ovens. 

Manufactured Iron and Steel.—Stocks of semi-finished 
iron and steel, although considerably reduced, are 
maintained at a satisfactory working level by increased 
deliveries of home products. In the manufactured-iron 
branches the departments most fully employed are those 
turning out heavy commodities. Producers of nearly 
all descriptions of steel, however, have well filled order 
books. Makers of structural material could handle more 
work than they have on hand and sheet producers 
require forward orders to maintain their present activity. | 
Manufacturers of other descriptions of material are 
finding some little difficulty in meeting the increasing 
demand, particularly for special alloy steels and for strip 
and plates. 

















THe SNEYD COLLIERY EXPpLosion.—The investigation 
into the causes and circumstances of the recent explosion 
at Sneyd Collieries, Burslem, Stoke-on-Trent, is to open 
at 11 a.m. on Monday, April 13, in the Town Hall, 
Hanley. The investigation will be conducted by Sir 
Henry Walker, the Commissioner appointed by the 
Secretary for Mines. 





MARKING SuHIps’ NAMES ON CarGo.—The London 
Chamber of Commerce inform us that they have been 
asked to draw the attention of their members to the fact 
that cargo dispatched for shipment should not be marked 
with the name of'the vessel concerned. Shipping lines 
should request. any of their shippers, who still mark their 
cargo in this way, to discontinue the practice. This, of 
course, applies where the fames of the vessel has been 
stencilled or painted on cases. 





THe LATE Mr. R. PercrvaL SmirH.—The death-of 
Mr. Ralph Percival Smith occurred at his home in 
Sheffield on March 19. Mr. Smith, who was a director 
of Messrs. Steel, Peech and Tozer, Limited (a branch of 
the United Steel Companies, Limited), and general 
manager of the company’s works at the Ickles, Rother- 
ham, and at Templeborough, Sheffield, was a Scotsman, 
having been born in Edinburgh. He joined the staff of 
the Lanarkshire Steel Company, Limited, in 1908, and 
12 years later entered the works of. Messrs. Colvilles, 
Limited, Glasgow. He subsequently came to Sheffield 
to take up a position in the steelworks of Messrs. Steel, 
Peech and Tozer. Mr. Smith was elected a member of 
the Iron and Steel Institute in 1912. He was a recognised 
authority on open-hearth steel manufacture, and was a 
member of the Committee on the Heterogeneity of Steel 
Ingots of the Iron and Steel Institute and the British 
Iron and Steel Federation, and wa’ also a member of the 
Joint Conference on the Physical Chemistry of Steel- 
making. This conference was appointed jointly by the 
Heterogeneity Committee and the Open-Hearth Com- 
mittee of the Iron and Steel Industrial Research Council 








the 8.8. Hardwicke Grange. 





in September, 1938. 





NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

STOKE-ON-TRENT ASSOCIATION OF ENGINEERS.—Satur- 
day, April 4, 6 p.m., at Messrs. Robert Hyde and Son, 
Limited, Stoke-on-Trent. “ By-Products of Gas Manu- 
facture,” by Mr. J. E. Stanier. : 4 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Students’ Section: Thursday, April 9, 7 p.m., The 
Association Hall of The English Electric Company. 
Limited, Lichfield-road, Stafford. “The Testing of 
Electrical Steel Alloy Sheet,” by Mr. K. R. Matthews. 
Meter and Instrument Section: Friday, April 10, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Informal 
Discussion on “ The Post-War Integrating Meter,” to 
be opened by Mr. E. Fawassett. North Midland Centre : 
Saturday, April 11, 2.30 p.m., The Guildford Hotel, The 
Headrow, Leeds. Annual General Meeting. Lecture by 
Mr. A. V. Williamson. North Midland Students’ Section : 
Saturday, April 11, 2.30 p.m., The Hotel Metropole, 
Leeds. Exhibition of Short Films. 

INSTITUTION OF MECHANICAL ENGINEERS.— Scottish 
Graduates’ Section: Thursday, April 9, 7.30 p.m., The 
Royal Technical College, Glasgow. ‘“‘ The Failure of the 
Technician in his role as Citizen,”” by Dr. D. 8S. Anderson. 
Institution: Friday, April 10, 5.30 p.m., Storey’s-gate. 
St. James’s Park, Westminster, S.W.1. Informal Meeting 
in conjunction with the Education Group. Discussion on 
“* Mechanical Aids to War-Time Training,” to be opened 
by Mr. H. E. Dance. 

‘Royal Society Or ARTS.—India and Burma Section : 
Friday, April 10, 1.45 p.m., John Adam-street, Adelphi, 
W.C.2. -“* The Work of Indian Universities,” by Diwan 
Bahadur 8. E. Runganadhan. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, April 10, 
6 p.m., 39, Victoria-street, Westminster, S.W.1. Ordinary 
Meeting. ‘Fuel Feed and Carburation Systems, as used 
on Automobile Engines,” by Mr. W. Dyson. 

INSTITUTION OF PRODUCTION ENGINEERS.— London 
Graduate Section: Saturday, April 11, 3.30 p.m., The 
Institution of Mechanical Engineers, Storey’s-gate, St. 
James’s Park, Westminster, S.W.1. (i) “ Electric Arc 
Welding,”” by Mr. H. Martin. (ii) “* Oxy-Acetylene 
Welding,” by Mr. F. Clark. (iii) “‘ Resistance Welding.” 
by Mr. J. A. Wright. 

INSTITUTE OF ESTIMATORS—PLANNING AND TIME 
SrupyY ENGINEERS.—Sunday, April 12, 2.30 p.m., The 
Waldorf Hotel, Aldwych, W.C.2. “ How to Start 
Planning Department,”’ by Mr. C. Toon. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section : Sunday, April 12, 3 p.m., 12, Hobart- 
place, S.W.1. Discussion on “* Selection and Training 
of Young Engineers,” by Mr. H. W. Broadbent. 
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LARGE TIMBER TRANSACTION BY U.S. ARMY.—Early 
in January, the United States Army authorities pur- 
chased, in one. transaction, 700,000,000 board-feet of 
timber. The purchase, which was made by the Materials 
and Equipment Section of the Construction Division, 
Office of-the Chief of the United States Army Engineers. 
is believed to be the largest transaction of its kind on 
record by any American agency, public or private. 

THE LATE Mr. T. Davies, O.B.E.—Mr. Thomas Davies, 
whose death took place at Llandudno on March 19, was 
chairman and managing director of Messrs. T. Davies, 
Limited, Widnes Ironworks, Widnes, Lancashire. He 
was born on September 18, 1862, and received his general 
education at Birkenhead College. After serving a 
pupilage of five years, from 1879 to 1884, under Mr. 
Robert Reid Grey, Southend Works, Liverpool, he 
entered into partnership with Mr. John Wannop, in 1885. 
The firm had an engineering works at Canning Dock and 
also undertook ship repairs and barge building at Duke’s 
Dock Slipway, Liverpool. In 1894, Mr. Davies con- 
verted the business to Messrs. T. Davies, Limited, and 
became managing director. Further developments fol- 
lowed in 1904, when the Widnes Ironworks were estab- 
lished, and the business transferred there from Liverpool. 
The firm specialised in the erection of constructional 
steelwork, roofs, gasholders, pontoons, barges and buoys. 
During the war of 1914-18 large contracts of special 
character were carried out for the Admiralty, War Office 
and Ministry of Munitions, some of which were under- 
taken by the Atlas Works, St. Helens, acquired by Mr. 
Davies’ firm in 1916, He received the O.B.E. for his 
services during the last war. Mr. Davies was largely 
responsible for the designs in connection with his firm’s 
contracts and latterly he had improved and developed 
the application of acetylene welding. In addition to his 
other activities he acted as consulting engineer to several 
firms and his services were often employed in arbitration 
and Parliamentary work. Mr. Davies was elected a 
member of the Institution of Civil Engineers in 1920. 
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The fifth lecture returned to the subject of ship | 
propulsion. The lecturer was Sir Stephen J.| PHYSICISTS AFTER THE 
Pigott and the discourse, on “The Engining of | WAR 
Highly-Powered Ships,”* was delivered in New- . 
castle-on-Tyne before the North-East Coast Institu-| SpgaKxre on Thursday of last week, Mr. Churchill 
said that “we must be, above all things, careful 


tion. Parts of it have since acquired a memorial | 
status that Sir Stephen Pigott could hardly have| that nothing diverts or distracts our thoughts or 
om fullest energies from the task of national self- 





anticipated, for they dealt with the propelling 
machinery of H.M.S. Hood. So the series o preservation.” He was referring to criticisms which 


Parsons _Memorial Lectures has continued to that | have suggested that the Government was not giving 
of Sir Stanley Goodall, which followed those of | sufficient attention to the many problems which will 
Dr. Guy and Sir Stephen Pigott in using Parsons’ | arise after the war. In view of the Ministerial 
own work as an introduction to a survey of later | appointments and other measures which have been 
developments along the lines that he had indicated. | taken to plan for the “new England,” it is clear 
Sir Stanley's brief comparison between the Royal that the criticisms have no substance. Those who 
Navy in August, 1914, and in September, 1939, | are bearing the main burden of the administration 
provided a striking illustration of the debt which | and direction of the war effort naturally have 
the Navy owes to Parsons. In 1914, the number! neither time nor the mental detachment necessary 
of ships (torpedo boats and larger) was 641, with a for detail consideration of the future constitution of 
total displacement of 2,080,000 tons and an aggre- society, but much has been done to enable some 


many scientists had had to turn themselves into 
technologists and it seemed likely that the oncoming 
of the technological age would require them to 
continue to do so in the future. Sir Lawrence's 
main theme, as we understood it, was that the 
present education of physicists did not fii them 
for this role. The war had shown the advantave to 
the country of a reservoir of scientists, and the 
value of such a reservoir would not lessen as the 
problems of the post-war period came to be faced. 
Able scientists cannot be automatically produced 
merely as the result of a demand. After twenty 
years’ teaching experience in Manchester, Sir Law 
rence expressed the opinion that the production of 
first-class physicists was about one per million of the 
population. They almost all came from the secon 
dary schools; an examination of the careers of 
directors: of research organisations and simila: 
activities showed that the public schools played but 





gate horse-power of 6,731,000. At September, 1939, | who are in official positions of less responsibility 


the number of ships in the same classes was only 
458, and the tonnage had been reduced to 1,546,000 ; 
but the aggregate horse-power had practically 
doubled, being 12,267,000. Of the total horse- 
power of the 1914 Fiéet, 53 per cent. was developed 
by turbine machinery ; in 1939, the proportion had 
become 98 per cent. Of the turbine-generated 
power available in 1914, only 2 per cent. was trans- 
mitted through mechanical gearing; whereas 94 
per cent. of the propulsive power was thus applied 


to devote their attention to the enigmas of the 
|future. The matter is one which may be more 
| freely, and possibly more usefiily, discussed by 
those without governmental responsibility, and 
much may be hoped from the activities of such 
bodies as the Post-War Planning Committee of the 
Institution of Electrical Engineers, to which we 
referred last week. Useful contributions to aspects 
of the whole broad subject may also be made by 
individuals who are in a position to speak with 


in 1939. As the lecturer observed, *‘ It is no great | authority on special fields. An excellent example 


exaggeration to say that in this war, when our| was furnished by the lecture on “ Physicists after | 


warships go to sea, they are largely propelled by the | the War,” which was delivered by Sir Lawrence 
brain of Sir Charles Parsons. Bragg at the Royal Institution of March 26. 
Having thus introduced his subject, Sir Stanley | Sir Lawrence began by pointing out, like Mr. 
devoted the greater part of his lecture to recent | Churchill, that planning for the future could be 
advances in the study of ship resistance and pro-| only a secondary activity at the present time, but 
pulsion. Here again Parsons’ remarkable scientific expressed the opinion that good might come from the 
insight was manifested by the underwater form of | ventilation and discussion of points of view. The 
the historic Turbinia, although it is only fair to| proposals for the future training of physicists which 
admit that he received invaluable assistance from | he put forward were based on the assumption that 
R. E. Froude and the experimental facilities avail- | mankind was at present in the throes of one of the 
able at Haslar. Apparently the problems of ship | great mutations of its history. Progress from 
form had been engaging his attention at least six | primitive man to the modern constitution of society 
years before he began the construction of the|had not been steady and continuous; it had 
Turbinia, which was begun in 1894. This historic | occurred in stages in which the whole framework of 
vessel was 100 ft. long, 9 ft. beam, 3 ft. 6 in. draught, | existence had been altered. Quoting H. G. Wells, 
and displaced 444 tons in trial condition. To attain | Sir Lawrence divided human history into five stages, 
a speed of 30 knots with so small a craft involved each determined by some fundamental advance. 
considerable extrapolation from all existing data;|The first stage, lifting man above primordeal 
yet a comparison of the curve of effective horse-| existence, had followed the invention of weapons 
power of the Turbinia with that of one of the best | and tools; the second had been conditioned by the 
contemporary torpedo-boat forms, which was given | use of fire; and the third by the breeding of 
by the lecturer, showed that the Turbinia was the| domestic animals. The fourth stage might be 
better of the two. Certain characteristic features | described as the agricultural age, in which the 
of her form below water—notably the wide flat development of farming had tended to agglomerate 
stern—have been since adopted extensively, and | mankind into large bodies inhabiting fixed localities. 
for vessels of much greater size. As Sir Stanley | The effect of a developed agriculture, as compared 
observed, it is interesting to conjecture what might | with a nomad existence based on hunting, was 
have happened if the Parsons firm had decided to | well illustrated in North America in which under 
build ships as well as machinery; “ probably the|the later regime the population had increased 
Royal Navy would have benefited even more from | 500-fold. 
his genius.” As it was, his contribution to naval! The fifth stage, on which we had now entered, 
architecture was of great value. and of which we were still suffering the birth pangs, 
In his work on ship propulsion, however, Parsons’ | had followed the development of machinery and the 
most valuable contribution, apart from the steam | application of mechanical power. It might con- 
turbine and its gearing, resulted from his studies | veniently be referred to as the technological age. 
of the cavitation of propellers, to which Sir Stanley | It is clear that the division between these various 
Goodall devoted the concluding portion of his | stages is not to be marked by a particular year, or 
address. The effects of cavitation became evident | even a decade ; one overlaps the other. In broad 
at an early stage in the trials of the Turbinia, and | terms, however, they mark definite epochs in 
were very marked in the case of the Cobra even in| human history. Although the technological stage 
her short period of service. In the eventual eluci-| is probably not yet fully developed, and its begin- 
dation of this phenomenon, Parsons was greatly nings may be traced well back in the agricultural 
assisted by the work of Mr. S. 8. Cook, the 1938 | stage, it is more or less abundantly clear that we 
lecturer—more especially, we believe, in the deve-| are living under very different material conditions 
lopment of the “ cone” method of experimenting ;| from those experienced even in the Nineteenth 
but the glass-sided tank, and the arrangements|Century. So rapidly and recently have the condi- 
for photographing the beginnings of cavitation | tions determining human existence developed that 
around a propeller rotating at high speed, appear | Sir Lawrence Bragg described the war of 1914-18 as 





to have been originated by Parsons himself. This 
device developed into the type of propeller tunnel 
now recognised as an indispensable adjunct in 
the study of ship propulsion, thus providing one 
more instance of the debt that is owed to him by 
every nation which depends on sea transport. 





* See ENGINEERING, vol. 151, page 78 ef seg. (1941). 


the last war of the agricultural age and the present 
one as the first of the technological age. Physics, he 
said, acted a comparatively minor part in the 
earlier war, but it was dominating the whole of this. 
In saying this, Sir Lawrence naturally included 
engineering in his term physics, it being, in effect, 
only applied physics. 

| One immediate result of the war had been that 








|a small part in the matter. 

These secondary-school men, in the main, 
| received their scientific training at the provincial 
| universities—London, perhaps, should be added 
}and it was consequently possible to make an 
estimate of the output per head of population. The 
provincial universities served definite districts 
which might be looked upon as drainage areas 
Manchester University drew from a population of 
about four millions and Sir Lawrence stated that 
| during his 20 years’ experience there he was always 
very satisfied if he obtained four good futur 
| physicists per annum. This proportion of one in a 
million had been confirmed by experience with the 
Central Register. This had shown that there were 
about 1,200 men in the country who came within 
his definition of an able physicist. As the average 
productive life of a man of this class might be taken 
as 20 years, the figure exactly checked his estimat: 
of one in a million. 

The educational procedure leading to an honours 
degree in physics did not produce the type of man 
which the technological age was demanding. He 
had met graduates who knew all about the constitu 
tion of the atom but could not read a vernier scale, 
jand many failed in a simple test in which it was 
| required that they should read the distances and 
|angles between scratches on a sheet of celluloid. 
Sir Lawrence had had experience of teaching at 
| American universities as well as at Manchester and 
\had found that the American students, although 
perhaps not so good at differential equations, were 
much more practical people than ours. The bookish 
graduates we were producing were inclined to seek 
teaching posts, or work in research organisations. 
but it was important that a large proportion of them 
should enter industry. Industry, however, wanted 
physicists who had some sort of an idea of how thick 
a piece of copper wire had to be to carry a hundred 
amperes. 

As a first remedy for present conditions Si 
Lawrence suggested that students should spend 
some time in a works before entering the University, 
and in this connection it must be remembered that 
he was talking of physics students, not engineering 
students. Another suggestion was drawn from the 
practice of the medical profession. He would hike 
to see industrialists and scientific men engaged in 
industry acting as honorary professors at universi- 
ties, not as a matter of courtesy, but as a matter of 
right. It was also necessary that industry should 
realise its responsibility and interest in this question. 
In this latter aspect of the matter, Manchester 
occupies an honourable position and the close asso- 
ciation between industry and the universities which 
has been established by the Metropolitan-Vickers 
Electrical Company, mainly due to the activity and 
imagination of Dr. A. P. M. Fleming, forms an 
admirable example of what can be done. _ Before 
the war, we read of a “ pool of physicists which 
Dr. Fleming proposed to create and train in the 
application of physics to practical engineering. 
have no special information on this matter, but ' 
would appear possible that this scheme may have 
owed something to useful collaboration between Sir 
Lawrence Bragg and Dr. Fleming. 

We do not wish to give the idea that Sir Lawrence 
was contending that an effort should be made 
turn all physicists into engineers. His point wa 
that even the pure physicist will not do of his best 
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if he lives an isolated life cut off from contact with 
the applications of his fundamental work. Such 
isolation is particularly apt to arise in connection 
with research work. It was quite possible fora 
physics graduate to obtain a post in a research 
institution, to be put on to some class of work, and 
thirty years later to be found still doing the same 
kind of thing. This did not result either in good work 
or fundamental progress. Real advance demanded 
constant contact with other people and outside 
ideas. No man woke up in the morning and said, 
“Tl have a bright idea to-day.” Bright ideas 
resulted from the clash of intellects; they had two 
parents. Ifthe best was to be got from our research 
bodies their staffs must play a continual part in the 








| Royal Navy, special units of the Army, and the 
Royal Air Force all participated. The latest reports 
indicate that its main purpose—to deny to the 
enemy the use of the great lock, stated to be the 
only place west of Genoa where the battleship 
| Tirpitz could be docked outside of Germany—was 
accomplished with a gratifying completeness. The 
outer caisson of the lock appears to have been 
entirely destroyed by the five tons of high explosive 
packed into the bow of the old destroyer, H.M.S. 
Campbeltown (formerly the United States destroyer 
Buchanan), which rammed the caisson at a speed of 
some 20 knots and cut halfway through it before 
coming to rest. The fact that aerial photographs 
show no signs of the Campbeltown suggests that the 





| 


scientific life of the country. A valuable suggestion | entrance must be thoroughly choked with her 
which would help to keep research laboratories in| sunken debris, and this, apart from the damage 
touch with the outside world, and would at the same | caused to the lock itself, and the destruction of the 
time assist in the solution of the educational pro- | caisson, should be sufficient to put the lock out of 
blem, was that students should be admitted to| action for several months. The scale and difficulty 
research laboratories for training. | of the operation will be particularly appreciated by 

A further example of this necessity for outside those members of the Institution of Naval Archi- 
contacts was furnished by Sir Lawrence Bragg’s | tects who visited St. Nazaire and the Penhoet ship- 
disbeiief in the value of very large central research | yard in 1931, when the lock was under construction. 
institutions. Organisations of this kind have been|The contractors were the German firm, the Mas- 
created in various foreign countries. At first, Sir| chinenfabrik Augsburg-Nurnberg A.G., of Gustav- 
Lawrence stated, they are always successful, but| berg. The work was completed in 1932, and an illus- 
the reason was that the posts they were in a position | trated description of the sliding caissons appeared 
to offer attracted the majority of the best men in on page 165 of our 136th volume (August 18, 1933). 
a country, whose early work was carried out under | 
the impulse of the ideas they brought with them. 
In due course the deadening effect of isolation from Ar a luncheon held at the Connaught Rooms, 
practical affairs and outside minds had its effect, | Great Queen-street, London, W.C.2, on March 27, 
and the value of the work done deteriorated. It | following the 20th annual corporate meeting of 
was very desirable that the research work carried | the Institution of Chemical Engineers, the chair was 
out at universities should not be interfered with. | occupied by the President, Mr. C. 8. Garland, who 
It enabled problems to be considered from a point | proposed the toast of the guests in a short speech. 
of view quite different from that which existed in| [pn the course of his reply, the High Commis- 
a large research laboratory. That was not to say,| sioner for India, Mr. S. Lall, C.I.E., LC.S., stated 


THE INSTITUTION OF CHEMICAL ENGINEERS. 


however, that they should not shed some of their 
present monastic isolation. Much closer contacts 
with both industry and research organisations were 
necessary and an interchange of staff and students 
between universities and Government laboratories 


that India was not only a great agricultural country 
but was also a great industrial country. The pro- 
gress made during the past two years had been 
amazing. The chemical industry in India before 





q ; ; : the war had been somewhat backward but large 
was particularly desirable in the interests of both | quantities of heavy chemicals which were not manu- 
types of organisation. 


being produced. He was deeply grateful for the 








}and colleges in this country; a number of these 

NOTES. | young men came to study the science of ehemical 
engineering. These students and the Indian work- 

THe Ewixe Mepav. men who had come to the United Kingdom under 

THE Council of the Institution of Civil Engineers, | the rapid training scheme fostered by H.M. Govern- 
at their meeting on March 10, awarded the James | ment and Mr. Bevin, would take a leading part in 
Alfred Ewing Medal for 1941 to Dr. F. W. Lanches- | the expansion of industrial activity, not only in war 
ter, F.R.S., whose work in the fields of internal com- | time but after the declaration of peace. One direc- 
bustion engineering and aerodynamics is well known | tion in which the Indian chemical engineer might be 
to our readers. The Medal was founded in 1936 in| Of great assistance would be in the production of 


| facilities provided for Indian students at universities | 


Lowry advised that they should endeavour to 
increase the proportion of papers by members, even 
though this might mean reducing the number 
delivered from more eminent speakers from outside 
the College. The preparation of papers, he said, 
was a valuable aid to the attainment of a well- 
ordered mind—a qualification which it had been 
estimated, was possessed by not more than 10 per 
cent. of the community at large. The future would 
depend very greatly on people of education, especi- 
ally those who were educated in science and engineer- 
ing. The President, in responding, also dwelt upon 
this theme, saying that engineers would have a 
great responsibility in remoulding the world after 
the war but that, if they were to succeed in this, they 
must parallel their technical studies with the study 
of other subjects—for example, social economics. 
The world would be a very hungry place after the 
war, but this might afford an opportunity to 
establish some world-wide economic system, with 
Great Britain, the United States and Russia as a 
basis. We had lost our capital investments in 
America, and must compete, after the war, on a 
basis of economic production. He had visited Russia 
on many occasions, and had been able to observe the 
rapid improvement in Russian industry, due largely 
to the fanatical zeal of every individual to do some- 
thing for his country—a sentiment which was not- 
ably lacking in Britain. It would be a profound 
mistake, however, to suppose that the slavish copy- 
ing of Russian methods would be a good thing for 
this country ; although Russia had caught up, in a 
few years, their time-lag of a century or more behind 
Britain, they had still a long way to go before their 
standard of living would be comparable with our 
own, which had been developing for many centuries. 
Mr. B. A. Jarrett, who also responded, gave an out- 
line of the activities of the Society during the year 
and acknowledged the debt that they, and science 
| students in general, owed to Dr. Fleming, who had 
| been largely responsible for the introduction of State 
| Bursaries and for the reservation of engineering 
| students. The toast of “‘ The Guests ” was proposed 
| by Mr. D. B. Swinbanks, and responded to by Mr. 
| E. E. 8. Earnshaw Wall, B.Sc. 





factured when hostilities commenced were now | 


THE PuRcHASE OF CONTRACTORS’ PLANT. 


The Ministry of Works have pointed out that a 
number of points have arisen in connection with the 
new regulations for the purchase of contractors’ 
plant, Mtought-into operation on March 1, particulars 
of which were given on page 188, ante. Some 
additional details concerning “‘ permit” plant are 
now available. Thus, it is stated that the term 
bitumen mixers includes asphalt mixers and cookers. 
and that “ narrow-gauge locomotives ”’ relates only 
to locomotives of contractors’ type of 3-ft. gauge 
or less. The term portable screening plant for 





memory of the late Sir J. Alfred Ewing, F.R.S., and | chemical fertilisers, which would bring about a 
is awarded annually ‘for specially meritorious |Tevolution in Indian agriculture. Lt.-Col. Lord 
contributions to the science of engineering in the | 
field of research.”” The award is in the gift of the | of British Industries, who also replied to the toast, 
Institution of Civil Engineers but it is made on the | aid that the primary object of industry at present 
recommendation of the President of the Royal | was to further the war effort. Industry, however, 
Society as well as of that of the Institution of|had been invited to consider plans for post-war 
Civil Engineers. The first recipient was Mr. C.8.| developments. In his view the aim of industry 
Franklin, to whom the Medal was presented on | should be to organise matters throughout the world 
May 3, 1938. Mr. Franklin played an important | in such a way that the great mass of the populations 
. part in the improvement of beam wireless telegraphy | were fulky employed—and this was particularly true 
and was also responsible for the concentric feeder | of such countries as India and China. We must not 


system employed in television. Subsequent recip- | hesitate to encourage the industrialisation of these 


Dudley Gordon, D.S.O., President of the Federation | 


ients of the award have been Professor A. H. Gibson, 
D.Se., the well-known authority on hydraulics and 
water power, who occupies the Chair of Engineering 


eountries because if their populations could spend 
one additional shilling a week on manufactured 
articles, the whole problem of unemployment would 





at the University of Manchester, and Professor G. I. | be solved. 
Taylor, F.R.S., Yarrow Research Professor of the | 
Royal Society. Professor Taylor has made many 
contributions of distinction to various branches of 
mathematical physics, more especially in the fields 
of meteorology, aeronautics and the plastic deforma- 
tion of solids. 


Tue Crry anp Guitps CoLLEGE ENGINEERING 
Society. 


The annual dinner of the City and Guilds College 
| Engineering Society was held in London on Tuesday, 
| March 24, under the chairmanship of Dr. A. P. M. 
a | Fleming, C.B.E., F.C.G.1., who was supported by 

Tue St. Nazarre Rar. | Mr. D.B. Swinbanks, B.Sc., and Mr. B.A. Jarreti, 

The successful raid on the port of St. Nazaire, | the chairman and honorary secretary, respectively, 
which was carried out on the night of Friday, of the Society. The loyal toast having been 
March 27, inevitably invites comparison with the | honoured, Major G. C. Lowry, T.D., M.A., proposed 


famous Zébrugge raid of 1918. That, however, | that of “ The Engineering Society.” While compli- 








was a purely naval operation, whereas the St. | menting the Society on the way in which its activities 
Nazaire raid was a combined action in which the ' had been maintained under war conditions, Major 





aggregates includes portable rock-crushing plant for 
road construction, while ‘‘ tarmacadam plant” is 
restricted to portable or mobile plant. The term 
tipping wagons includes railway wagons of con- 
tractors’ type, of 3-ft. gauge or less, and contractors’ 
tipping wagons on road wheels ; it does not include 
tipping lorries on road wheels. It is further pointed 
out that manufacturers of “‘non-permit” plant, 
included under the heading pneumatic drills and 
asphalt cauldrons, and all spare and repair parts 
for these, and also for ‘‘ permit ” plant, should apply 
for steel replacements to the Ministry of Supply, 
DDG/REE, South-West Wing, Bush House, Lon- 
don, W.C.2. Manufacturers of pulley blocks, also 
included in the list of equipment for which no 
permit is required, should apply for steel replace- 
ments to the Board of Trade, Industrial Supplies 
Department, Millbank, London, 8.W.1. In the 
case of other “‘ non-permit” items of equipment, 
including railway trucks of contractors’ type, of 3-ft. 
gauge or less, wheelbarrows and steel shuttering and 
steel piling, manufacturers should apply for steel 
replacements to the Ministry of Works and Buildings, 
A.S. 72, Lambeth Bridge House, London, 8.E.1. 
Purchasers may obtain “‘ non-permit” plant and 
all spare parts for these directly from the manufac- 
turers without a steel authorisation. On the other 
hand, persons intending to purchase wire ropes and 
steel scaffolding and fittings should apply for steel 
authorisations to the Ministry of Works and 
Buildings, A.S. 72, Lambeth Bridge House, 8.E.1. 
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THE INSTITUTION OF 
NAVAL ARCHITECTS. 


THE annual general meeting of the Institution of 
Naval Architects was held at the Royal Society of 
Arts, Adelphi, London, W.C.2, on Thursday, March 
26, the chair being occupied by the President, Lord 
Chatfield. Folowing the precedent of previous war 
years, only formal business was transacted. The 
papers which ordinarily would have been read are 
to be circulated for written discussion ; the list of 
them was printed on page 249 of last week’s issue. 

The President presented the annual report of the 
Council, which was adopted unanimously. 

The following is a summary of the Report : 

The Annual Report of the Council for 1941 opens 
with the announcement of the acceptance, following the 
approval of his nomination on December 10, 1941, of 
the Presidency of the Institution by Admiral of the 
Fleet the Right Hon. Lord Chatfield, G.C.B., O.M., 
K.C.M.G., C.V.O. The losses from death during the 
year included H.R.H. the Duke of Connaught, K.G., 
an honorary member since 1911; the Right Hon. the 
Earl of Selborne, K.G., G.C.M.G., honorary vice- 
president ; 
Mr. J. 8. Butler, member of couneil; Mr. W. W. 
Marriner, member, who joined the Institution in 1906 ; 
Mr. G. F. Mulherion, O.B.E., associate, joined 1899, 
and Mr. Laurence MacBrayne, O.B.E., M.A., associate, 


Mr. A. T. Wall, O.B.E., vice-president ; | 


conclusion of the Lecture, the President invited Sir 
Eustace Tennyson d’Eyncourt, on behalf of the 
Royal Society, to present to Sir Stanley Goodall the 
commemorative medal. 

Sir Eustace Tennyson d’Eyncourt said that he 
was proud to, represent the Royal Society on this 
occasion. The series of lectures, and all that had 
happened in recent years in the naval and mercantile 
marine world, showed what a wonderful prescience 
Sir Charles Parsons possessed. His inventions were 
developed from the beginning on scientific principles, 
| and all his research work and the practical outcome 
of those researches was built up step by step until 





he arrived as near to perfection as it was possible | 


to attain. His work had been greatly appreciated 
by all scientists and especially by the Royal Society, 
who had been very pleased to father the series of 
| lectures and to do what they could to promote the 
| scientific side of ship and machinery design. He had 
| much pleasure in handing the medal to Sir Stanley 
| Goodall, and wished him the best of good fortune 
| in the arduous work which still lay before him in the 
| responsible and difficult office of Director of Nava 
| Construction. 

Engineer Rear-Admiral W. M. Whayman, pro- 
| posing a vote of thanks to Sir Stanley Goodall for 
| his Lecture, said that Sir Stanley and he had been 
colleagues for many years at the Admiralty. He 


LETTER TO THE EDITOR. 


PAPER ECONOMY IN THE 
DRAWING OFFICE. 


To THE Eprror or ENGINEERING. 

Str,—The articles entitled “ Paper Economy in 
the Drawing Office,” and “ The Sizes of Drawing 
Paper and Cloth” in your issue of March 6, 1942, 
are of particular interest. In my view, however, the 
proposed Australian sizes which have a uniform 
|ratio of length to breadth are not so economical, 
from the point of view of avoiding scrap of blue. 
| printing paper, as the standard sizes in B.S.S. 
| 308/1927. You mention in your article that the 
| B.S. sizes do not allow for trimming. In this 
|drawing office we have used standard sheets in 
|accordance with B.S.S. 308 for the last 15 years, 
|and our interpretation of the specification resulted 
in the overall sizes of the sheets being 40 in. by 30 in., 
| 30 in. by 20 in., 20 in. by 15 in., 15 in. by 10 in., 
}and an allowance inside these dimensions of } in 
all round in the case of the larger sheets and } in 
|in the case of the small sheets was allowed for 
trimming. Printing paper is supplied in a roll 
30 in. wide for use in a continuous copier, and you 
| will readily see that with the standard sheets w: 





joined 1902. The membership roll shows a slight | had also had the pleasure of being associated with | have adopted there is absolutely no scrap. 


The advantages claimed for the Australian sizes 


decrease, the total number of names on it being 2,445 | Sir Charles Parsons, having been at the Admiralty | 
as compared with 2,493 in 1940. There is an increase | when the turbine was first adopted, and the series of are as follows: (1) The elimination of arbitraril; 


in the grades of associate-member and student, the 
latter being particularly gratifying. Members are 
urged to recruit candidates from the British shipbuild- | 
ing industry to make good losses of foreign members. 
The financial position of the Institution is satisfactory. | 
The honorary membership of the Institution has been | 
conferred on Professor A. Kriloff, Leningrad. The | 
council desires to remind members and others of the | 
importance of the work carried‘on at the William 
Froude Laboratory and trusts that the Tank Research 
Fund will receive continued support. The premium 
for the past year has been awarded to Dr. G. Hughes, 
B.Sc., for his paper entitled ““ Model Experiments on 
Twin-screw Propulsion (Part II). There has been a 
satisfactory increase in the awards of ordinary national 
certificates in naval architecture. The Institution’s 
Scholarship in Naval Architecture has been awarded to 
Mr. Gordon J. Boulter, Portsmouth Dockyard; the 
Vickers-Armstrong Scholarship in the same subject to 
Mr. John T. Tothill, Vickers-Armstrongs, Barrow-in- 
Furness ; and the Denny Scholarship to Mr. Cecil A. 
Lyster, Harrow School. In marine engineering, no | 
award has been made of the Parsons Scholatship, but | 
the Denny Scholarship has been awarded to Mr. Homer | 
McCririck, Bromsgrove School. The Sir William White | 
Post-graduate Research Scholarship has been awarded | 
to Mr. Alexander Silverleaf, B.Sc., Glasgow University. | 
The Benevolent Fund Committee has continued to help 
deserving cases of distress. Donations have been | 
made by the Institution of the Benevolent Fund, to the | 
Tank Research Fund, to the Institute of Welding, to 





_ pat ayy _ a the ~ goa Amethyst | selected shapes ; this can be accomplished by the 
with turbines, an opaze, with reciprocating | adoption of B.S.S. 308. (2) The larger sheets can 
engines. He was still at the Admiralty when the | be sat or folded exactly and without waste into 
Dreadnought and Invincible were built, and the | the smaller sizes ; this applies equally if the sheets 
question of the turbine was still prominent. He | are made to B.S.S. 308. (3) Photographic enlarge 
recalled a visit which Sir ( harles paid to the | ment or reduction of a sheet brings it into one of the 
a with the object of trying to a the |}Jarger or smaller standard sizes; I submit that 
Admiralty engineers to increase pressures by 10 per | this is not very important, in that the majority of 
cent. and to bleed steam at a little faster rate than | engineering firms use blue prints or die-line prints, 
0 then being done. It pe — the ~~ | if, for no other reason, on account of economy in 
pleasure to propose a vote of thanks to Sir Stanley | cost. With the sizes included in the Australian 
pS ay os his gorge lecture, which had only | recommendations it will be readily seen that there 
really dealt with part, although a most interesting | js a considerable waste of printing paper; refer 
and valuable part, of Sir Charles Parsons’ studies | ence only has to be made to Fig. 1, on page 196 of 
and research work. your issue of March 6, it being assumed that 30 in. 
Dr. G. 8. Baker, O.B.E., seconding the vote of | wide paper in rolls is used, except, of course, for the 
thanks, said that Sir Charles Parsons was a great | large size, for which 40 in. would have to be used. 
inventorand exercised his talents in many directions. | Yours faithfully, 
Most people, however, thought of him only in terms H. W. Breeze, 
of the turbine and turbine blading, and Sir Stanley | Chief Draughtsman, 
Goodall had done well to make the main part of his | Engineering Dept 
lecture a discussion of what was, perhaps, a second- | W. T. Henley’s Telegraph Works 
ary part of the work of Sir Charles Parsons, namely, | Company, Limited, Gravesend, 
his recognition of the importance of cavitation and| March 20, 1942. 
his development of a method of tackling it. The | 
method which Sir Charles evolved was still used by 








everybody concerned with the subject, and practic- 


the British Electrical and Allied Industries Research | ally every maritime country had been compelled to 
Association, to the Engineering Joint Council and to the build a cavitation tunnel. 
Joint Committee on Materials and their Testing. 
The results of the ballot for the election of mem- | drawn attention to that part of Sir Charles’ work. 
bers of Council was declared to be as follows: as| ‘Sir Stanley Goodall, in response, said he felt he 
Vice-President, Mr. J. L. Adam; as Members of | Owed an apology to Sir Charles’ memory for having 
Council, Engineer Vice-Admiral Sir Harold A. | entitled the lecture, “ Sir Charles Parsons and the 


Brown, G.B.E., K.C.B., Mr. C. Bartlett, B.Sc., Mr.| Royal Navy.” It was not until some weeks after 


It was fitting, therefore, | 
that in this lecture Sir Stanley Goodall should have 


OBITUARY. 


MR. W. C. MITCHELL. 


| Is our report, on page 253, ante, of the meeting 
lof the Institution of Mechanical Engineers, held in 
| London on March 20,we recorded the brief announce- 
|ment by the President (Colonel 8S. J. Thompson, 


W. T. Butterwick, Dr. S. F. Dorey, Mr. Sterry B.| he had agreed to give the lecture that he was able D.S.0.) of the death of Mr. W. C. Mitchell (member 
Freeman, C.B.E., M.Eng., Mr. A. S. MacLellan, | to start work upon it, and then he quickly realised of Council). Mr. Mitchell, who died on March 1! 
B.Sc., Mr. W. H. McMenemey, M.Eng., Mr. Henry | that nothing but a volume or two would. cover the | at the early age of 52, was elected to the Council 


Robb, J.P., Dr. E. V. Telfer, and Mr. William | Subject. Hence he had been obliged to omit refer- | as recently as February, 1941. 


Wallace ; as Associate Members of Council, Pro-| nce to the Amethyst, the Topaze and the Dread- | William Charles Mitchell was born in London and 


fessor Sir Geoffrey A. R. Callender, M.A., F.S.A., | 2Ought, and to concentrate on Sir Charles’ work in | received his general education at Whitgift School, 
Sir Philip H. Devitt, Bt., M.A., and Mr. W. C. §. | relation to resistance and propulsion. Even so, he | Croydon, whence he proceeded in 1906 to the City 
Wigley, M.A. had to abridge the lecture considerably in delivering | and Guilds Technical College, Finsbury, for a two- 

The following panel of scrutineers was appointed it. However, the unexpurgated version would | year course in electrical engineering. Having secured 
for the 1943 ballot : |appear in the T’ransactions. Perhaps the meeting | the College Diploma in this subject, he entered upon 

Dr. S. F. Dorey, Dr. E. V. Telfer, Mr. W. T.| Would be interested to hear of his first contact with \@ similar course in civil and mechanical engineering 
Williams, Mr. C. Bartlett, Mr. N. M. Dewar, Mr. | Sir Charles Parsons. As a student at Greenwich in | at the City and Guilds College, South Kensington. 
J. F. C. Conn, Mr. R. 8. Cutland, and Mr. E. W. | 1905, he and a colleague set about designing a shiy | qualifying in 1910 for the Diploma of A.C.G.L., 
Blocksidge. | which would surpass H.M.S. Dreadnought. At that | and the degree of B.Sc., Eng., with honours. The 


time the Dreadnought was so secret that they were 

Tue Parsons MemoriaL LECTURE. |not permitted to know anything about her, so, 
The annual general meeting was followed by a/ with the sublime confidence of youth, he wrote to 
special meeting, at which Sir Stanley V. Goodall, | Sir Charles Parsons and asked for this information. 
K.C.B., Director of Naval Construction, delivered | To his surprise, he received a letter in reply, written 
the Sixth Parsons Memorial Lecture, taking as his|in Sir Charles’ own handwriting—and his hand- 


| 


subject, “Sir Charles Parsons and the Navy.” | 
Editorial reference to the Lecture is made on page | 
271 ; we hope to reprint it at an early date. At the | 


writing was not one of his great talents—wishing 
him all success, but regretting that he was unable 
to supply the desired details. 


next three years he spent as an articled pupil with 
Messrs. Mott and Hay, consulting civil engineers. 
being engaged principally on the extension of the 
Central London Railway from the Bank to Liver- 
pool-street: He remained with Messrs. Mott and 
Hay for a further period as assistant engineer on 
Tube railway extensions, and on the reconstruction 
of Kingston and Southwark bridges, and was subse- 
quently engaged in a similar capacity, under Sir 
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Harley H. Dalrymple-Hay, on the Queen’s Park 
extension of the Bakerloo Railway. In 1914-15, 
he was employed by Messrs. Sir John Jackson, 
Limited, as engineer on various works for which 
that firm were contractors, but, in the latter year, 
was granted a commission in the Royal Field 
Artillery. In 1917, however, he transferred to the 
Royal Flying Corps, being placed in charge of the 
workshops at the Experimental Station at Farn- 
borough. 

On being demobilised in January, 1919, Mr. 
Mitchell went to Southampton as engineer and 
general manager of the marine-engineering and 
aircraft works of Messrs. May, Harden and May, 
Limited, at that time engaged in constructing flying 
boats, but left them towards the end of 1920 to 
become works manager in Glasgow for Messrs. 
Armstrongs and Main, Limited, with whom he had 
a varied experience in the construction of steam 
and hydraulic machinery, cranes, and structural 
steelwork. This appointment terminated in March, 
1923, when he became assistant chief engineer of 
the Anglo-Persian Oil Company, Limited. With 
this firm, and associated companies, he spent the 
rest of his professional life, becoming manager of 
the engineering department, and, some years later, 
chief engineer and manager of the National Oil 
tefinery at Llandarcy. During his long association 
with them, he was responsible for many great 
extensions of their distilling and refining plant, as 
well as for the construction of railways, docks, 
roads, and electric generating and oil-pumping plant 
in Persia and South Wales. Mr. Mitchell was a 
member of the Institution of Civil Engineers, to 
which he was admitted as an associate-member in 
1916, being transferred to the grade of member in 
1924. He was elected A.M.I.Mech.E. in 1920, and 
became a member of this Institution also in 1924. 
He served on the South Wales Branch Committee 
from 1929 to 1934, being chairman in 1932, in 
which capacity he was also, ex officio, a member 
of the Council of the Institution. As previously 
mentioned, he was elected to the Council for a 
further term in 1941. 








THE WORK OF THE GAS 
RESEARCH BOARD. 
(Concluded from page 224.) 


THe behaviour of refractory materials under stress 
at high temperatures is a subject of considerable 
importance, and methods of determining in the 
laboratory the probable behaviour of a brick in 
practice are complicated by the short time avail- 
able for test compared with the much longer time 
that the brick remains in use. The normal re- 
fractoriness-under-load test, in which the tem- 
perature rises continually throughout the test 
until the material fails, gives the temperature at 
which a prescribed degree of deformation has 
occurred, but it does not enable a definite statement 
to be made of the behaviour of the material at a 
lower temperature. The maintained-temperature 
refractoriness-under-load test suffers from the short 
duration of the test in comparison with the long 
periods of continuous service which are usually 
required from refractory materials. This would 
not be so serious a disadvantage if the laws govern- 
ing the deformation of refractory materials at high 
temperatures were known. It might then be 
possible to utilise the data of the short-period test 
to predict behaviour with sufficient accuracy during 
the much longer periods of actual service. Pre- 
liminary experiments have been conducted on 
cylindrical rods, of a porcelain body, which were 
de-aired, extruded with a diameter of 1 in., and 
given a normal firing in a commercial kiln. Por- 
celain was chosen as a convenient experimental 
material containing crystals in a glassy matrix. The 
use of torsional stress also had certain experimental 
advantages. Evidence has been obtained for de- 
formation which is (i) elastic, i.e., takes place 
immediately on both application and removal of 
the load; (ii) viscous, %.e., the total amount of 
deformation is directly proportional to the load 
and to the time and is not recoverable on removing 
the load; and (iii) viscous-elastic, i.e., the defor- 


recoverable on removing the load. The viscous- 
elastic effect in refractory materials at high tem- 
peratures may be a useful attribute. Further 
studies have been carried out on an insulating fire- 
brick under compressive stress at 1,100 deg. to 
1,200 deg. C. The rate of subsidence, at first 
extremely rapid, quickly decreased and was not 
found to be linear even after periods up to 250 hours. 
An empirical relationship, applicable approximately 
for considerable periods, is that the subsidence is 
proportional to the square root of the time. 

Further confirmation has been obtained that the 
reaction of alkalies with alumino-silicate refractories 
is accompanied by an expansion when combination 
occurs without liquefaction—a view expressed in 
the report for last year. Briquettes of mixtures 
of sodium aluminate and various proportions of 
(a) alumina, (5) sillimanite, and (c) calcined china 
clay, have been measured after heating at tempera- 
tures ranging from 1,000 deg. to 1,400 deg. C. 
Contractions were observed only at those composi- 
tions and temperatures where liquid products might 
be expected ; otherwise the tendency was for the 
briquettes to expand. 

Under certain conditions, iron spots in the brick 
have shown to catalyse the dissociation of carbon 
monoxide according to the equation 2CO=C+CO,,. 
Carbon is deposited around the iron spots, and the 
increase in volume caused by this deposition is 
often sufficient to disintegrate the material. There 
is general agreement that the deposition of carbon 
occurs over the temperature range 400 deg. to 
700 deg. C., the temperature for maximum deposi- 
tion lying between 400 deg. and 500 deg. C. It 
has been shown that dilution with nitrogen decreases 
this reaction, failure occurring after a longer time. 
There has been some suggestion that carbon dioxide 
may inhibit the reaction, but this does not appear 
to have received much attention prior to the present 
investigation. The work of Rhead and Wheeler 
has shown that the reaction between carbon dioxide 
and carbon with formation of carbon monoxide is 
reversible, the equilibrium depending on the tem- 
perature ; the higher the temperature the greater 
is the formation of carbon monoxide. At 850 deg. C., 
the equilibrium mixture comprises 93-77 per cent. 
CO and 6-23 per cent. CO, ; 240 hours were neces- 
sary in Rhead and Wheeler’s experiments before 
equilibrium conditions were attained. Experiments 
investigating the disintegration of refractory ma- 
terials have not been concerned with the main- 
tenance of equilibrium conditions, the gas being 
passed over the material at a predetermined rate. 
The deposit of carbon formed round the iron spots 
in these circumstances is, therefore, dependent both 
on the rate at which equilibrium is established and 
the ratio of carbon dioxide to monoxide at equili- 
brium. 

When a catalyst is present there must be an 
optimum temperature range which produces a 
maximum carbon deposition. For fireclay materials 
containing active centres, this range is between 
450 deg. and 500 deg. C., but it is probably dependent 
to some extent on the speed of the gases, since this 
must also have an effect on the velocity of reaction. 
Much attention has been paid to the nature of the 


volatilisation of iron and other chlorides. The 
physical properties of the firebrick remain practi- 
cally unaltered. It is of interest to note that a 
brick originally susceptible to disintegration by 
carbon monoxide at 450 deg. C. was rendered inert 
by similar chlorine treatment. 

Although the thermal expansion of unused silica 
bricks from 20 deg. to 1,000 deg. C. is usually 
completely reversible, silica bricks which have been 
in service at 1,600 deg. C., or have been heated to 
this temperature in the laboratory, may show a 
permanent growth when their thermal expansion is 
determined. The permanent growth is attributed 
to the cristobalite ; it occurs between 200 deg. and 
500 deg. C., which includes the inversion tempera- 
ture range of cristobalite, is largely unaffected by 
the rate of heating, and is diminished by the 
application of external stress. 

A method of increasing the combustibility of 
coke which has attracted much attention in recent 
years is admixture of sodium carbonate and lime 
with the coal before carbonisation. There has been 
a great deal of controversy among gas engineers as 
to whether this would not cause serious corrosion of 
the refractory materials. This has been largely 
discounted now, because a method has been found 
whereby activation can be effected outside the 
retorts after carbonisation. The method of activa- 
tion within the retorts was in use at Liverpool 
Gasworks and a very interesting section of this 
report is an examination of the vertical retorts 
used for the manufacture of this coke. Four 
retorts which had been used for the process for 
17 months were inspected, together with two others 
in the same setting which had been worked normally. 
The four retorts which had been used in the acti- 
vated-coke process showed erosion of the lower 
courses of the silica brickwork just above the 
sliding joint, especially in the corners. The two 
normally-worked retorts showed a less marked 
action in similar. positions. Analyses of affected 
brickwork indicated the presence of increased 
quantities of alkali and of lime in the surface layers. 
In the particular unit examined, and bearing in 
mind the previous working. obtained from the 
retorts, the final condition of the brickwork was not 
unduly bad. It should be pointed out, however, 
that the temperatures of working were somewhat 
lower than in frequent practice. Attention is 
directed to the possibility of increased erosion and 
slag action in the producers and combustion cham- 
bers if activated coke is employed. 

An interesting observation upon the attack of 
refractory materials by alkali chlorides is reported 
by W. T. Gardner. The fireclay floor tiles of a 
battery of coke ovens, which had been in operation 
for approximately 15 months carbonising wet salty 
coals, were found to have assumed a convex shape 
on the upper surface to the extent of about } in. 
as a maximum. By burning off the carbon, it was 
concluded from the appearance of the brick that the 
convex shape was the result of local expansion of the 
upper portion of the tiles. A sample taken from 
the upper } in. or so of a tile was found, on analysis, 
to contain approximately 7-0 per cent. of alkali as 
Na,O, compared with 1-76 per cent. in an unused 





catalyst, with a view to rendering fireclay products 
inert. R. Schenck and F. Zimmermann stated in 
1903 that oxides of iron are quite ineffective in 
causing the dissociation of carbon monoxide, and 
it is only the reduced iron which acts catalytically. 
Recent work by X-ray methods has supported this 
contention. The iron spots in a fireclay product, 
therefore, in order to be centres of carbon deposition, 
must be capable of being reduced to metallic iron 
by carbon monoxide. The experiments have shown 
that the disintegrating action of carbon monoxide 
on certain susceptible firebricks at 450 deg. C. is 
greatly decreased by the presence of between 
10 per cent. and 25 per cent. of carbon dioxide. 
When the carbon-dioxide content is reduced to 
5 per cent., the tendency for the products to dis- 
integrate is as great as, if not greater than, with 
pure carbon monoxide. 

The chemical aspect of the reaction between 
chlorine and refractory materials has been con- 
sidered in previous reports and it is now shown that 
exposure to chlorine at 1,000 deg. C. for 20 hours | 








mation occurs at a decreasing rate and is slowly 





causes a loss in weight of 1-25 per cent. through | 


tile, i.e., an increase of over 5 per cent. The refrac- 
toriness of the material had been reduced by 
something approaching 350 deg. C. by the absorp- 
tion of alkali, although signs of fusion were practi- 
cally absent at the normal temperature of operation, 
namely, 1,000 deg. C. 








CONTROL OF MINERAL IMPORTS IN THE UNITED STATES. 
—The United States Federal Government has decided 
to control imports of 13 metals, minerals, ores and 
concentrates. These comprise antimony, cadmium, chro- 
mium, copper, graphite, cyanite and sillimanite, lead, 
mercury, rutile, tungsten, vanadium, zinc, and zirconium. 





Mup Mountain Dam, U.S.A.—The crest of the Mud 
Mountain Dam, an earth and rock-fill structure on the 
White River, 47 miles south-east of Seattle, Washington, 
U.S.A., was completed recently. The dam is 425 ft. high 
and contains 2,300,000 cub. yds. of earth, of which 
412,000 cub. yds. are in the form of a rolled, impervious 
earth core. Much of the material for the core was 
treated in a drying plant and a great deal of it was depos- 
ited under a canvas tent on account of the heavy rainfall 
which occurs in the locality. 





By J. Foster Perres, M.I.Mech.E. 
Tue terminology which engineers and other technical 
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|“ gadget " has a tacit, though ill-defined, restriction to 
| small devices, whereas “gin” ranged from a small 
| thing like a poacher’s snare to machines of some con- 
| siderable size, such as the “ horse-gin ” which preceded 
| the winding engine in mines. D’Acre’s book, The 


expression. ‘‘ Dead reckoning,” though, is of quite 
different origin and, in this spelling, is merely a modern 
misunderstanding. It is actually a contraction of 
“ ded(uced) reckoning "—that is, the ship’s position 
| as deduced from compass and log, without the benefit 


men employ to describe their occupations, the tools| Art of Water Drawing* (1659-60) provides many in- | of sights—and is to be found rendered as “ Ded.” jn 


they use and the work of their hands, and otherwise to 
expound the art and mystery of their craft and pro- 
fession, is a subject which really deserves a more serious 
examination than has yet been accorded to it. The 
science and the art of engineering are continually 


growing, and, continually, new words are being coined | 


to meet their evolving needs. The classical languages, 
Greek and Latin, are still the bases of most of these, but 
there are many alloys as well, often of questionable 
worth. Apart from these modern terms, however, there 
are many others which may be regarded as the local 
dialects of engineering and its associated sciences and 
trades. Why, for instance, should the term “ pitman ” 


be applied to a connecting rod in some circumstances | 


and not in others? It is commonly used to denote 
the connecting rod of a treadle sewing machine and 
the corresponding parts of forging presses, such as are 
used to make bolts and rivets; but no one ever speaks 
of the “ pitman” of a steam or internal-combustion 
engine—and, anyway, why should the word “ pit- 
man” be employed at all? Why should that simple 
and convenient device, the hand-driller’s drill-stand, 
be called a “ John Bull” in some parts of the country 
and a “Tommy Dod” in others? Why should 
“ Tommy Dod ” also designate a railway ground signal ? 
Who was Tommy Dod? 
flesh ?; and if not, what caused some nameless trades- 
man of the past to think that this was the most suitable 
name to describe the device that he hadin mind? The 
origin of “tommy-gun”’ is obvious to most people 
to-day, because a considerable section of the popula- 
tion knows that the makers’ name is Thompson ; but 
what of “tommy-bar”? Why should the galley 
stove-pipe be called a “ Charley Noble”’ in the Royal 
Navy, as is understood to be the case, but not (so 
far as the author is aware) in the Merchant Service ? 

Dictionaries, even the monumental Oxford English 
Dictionary, are not always helpful on points like these. 
Most of the larger dictionaries, it is true, agree that the 
derrick, that familiar lifting device, is so named after 
Thomas Derrick, a hangman who plied his trade in the 
early Seventeenth Century ; but they do not explain 
why a particular type of crane, much used by the 
modern building contractor, should be called a ‘‘ Scotch- 
man.” (Purists may try as they will to correct this 
into “Scotsman”; as with the “Scotch” boiler, 
their labour is vain.) The late author of The Un- 
speakable Scot would have been ready with an explana- 
tion, no doubt; possibly he might have alleged that 
it is so called becausé it is brought in, in the first place, 
to occupy a temporary post, and ends by picking up 
everything within reach. A kindlier interpretation 
(on the lines of William IV and the “ dead marine ’’) 
would be that, before long, it proves to be indispensable. 
In every such case, however, there must be a reason, 
whether it can be traced or not. 

There are surprisingly few technical terms in any- 


thing like general use which can be shown to have been | 


devised ad hoc to meet specific needs; most of those 
coming into that category are much more narrowly 
specialised and cannot be regarded as forming part 
of the verbal stock-in-trade of the average educated 
man. Notable exceptions are “ gas,”’ invented by the 
Belgian chemist, van Helmont (1577-1644); and 
“anode” and “cathode,” or “ kathode,” first sug- 
gested by William Whewell, F.R.S. (Master of Trinity, 
1841-66), in a letter to Faraday which, it is believed, 


still exists in the archives of the Royal Institution. | 


For the most part, however, technical words in common 
use have been adopted from the older occupations, 
such as agriculture and domestic affairs ; for example, 
the “ bonnet” at the top of a ship’s funnel casing, 
and the “cravat” at its base in the surrounding 
fiddley. ‘ Fiddley,” in passing, is another word that 
seems to have defeated the makers of dictionaries, who 
are constrained to dismiss the question of its origin 
(where they do not ignore the word entirely) with a 
eurt “‘etym. dub.,” or the even briefer comment, 
“{?],” with which the Concise Oxford Dictionary up- 
holds its principle of conciseness; yet the fact that 
so many such words are dubious in their etymology 
suggests that there is a great deal about the origins 
of the things that they describe which ought to be 
worth exploration. 

The word “ gin” is old-established in the industrial 
arta, and is an obvious contraction of “engine” ; not 
in the narrower sense to which “ engine” is now re- 
stricted in general usage, but in its broader meaning 
of almost any contrivance (for example, ‘ engines of 
war”). The word “gin,” indeed, seems to have 
served earlier generations in almost as many capacities 
as “gadget” is made to do to-day; except that 





* Paper read before the Junior Institution of Engi- 
neers, in Londo, on January 3, 1942. Abridged. 


Did he ever exist in the'! 


| stances, and shows vlearly that the term is merely a 
contraction of “engine”; for while, in Chapter I of 
Part III, he refers to “the Syphon or Philosophers 
Engine,” in Chapter III of the same Part he writes of 
“ the Syphon or Philosophers Gin.”’ Elsewhere, it is 
the “‘ Philosophers Ingeon.”” D’Acres is quite infor- 
| mative on the “ differing kinds of Water Gins.” 
Bucket-gin,” he observes, ** is the most antient Jnstru- 
ment for water drawing (in an Artificial way) that I 
know of in the World; And there be infinite sorts of 
|them”’; for example, the contrivance “ which some 
do call the bucket-work and bucket-gin, others the 
Scotch-gin, in regard it hath been practised much by 
Scotchmen, and used much about Newcastle.” Then 
there are “‘ these drawing Gins which we commonly 
call sucking pumps, which draw the water after them ”’ ; 
the “‘fire-Gin,” and the “ Philosophers Gin,” pre- 
viously mentioned ; the “ forcer or bellows-Gin ” ; and 
“the water Screw-Gins commonly called T'un- Mills,” 
which “were invented first by Archimedes.” It is 
evident, therefore, that the term “gin” had no very 
exact connotation; only comparatively recently has 
its applicability been restricted, together with that of 
‘“ engine,” now virtually confined to certain forms of 
prime mover. (But note the “ beer-engine,” a direct 
survival of the usage of D’ Acres.) 

+ There are many reminders to be found of the fact 
that early mechanical engineering was much concerned 


with wood ; at least, that is presumably the conclusion | 
to be drawn from the frequent occurrence of the word | 
stick) either alone or in combination— | 


“ stock ”’ ( 
for example, “ headstock,” “ tailstock,” and “ pen- 
stock,” not to mention the “ stock ’’ of an anchor, of 
a plane, a rnfle or shotgun, a carpenter's brace, or of a 
smith’s anvil. The link between ancient and modern 
is traceable, too, in the use of * spear” to describe the 
pump rod of a Cornish pumping engine. Reference to 
the pumping engine suggests the possibility (purely 
conjectural) that the term ,“ pitman,” previously 
mentioned, may derive indirectly from the “ man- 
engine ” by which the Cornish miners were lowered into 
the mines and hoisted out of them. Against that, 
however, is the fact that the use of “ pitman” to 
signify the miner himself is only local, and is found 
mainly in the North. In Cornwall, it is understood, 
| the miner is called a miner, not a pitman; in South 
| Wales, he is sometimes a miner, but may also be a 
“ collier” ; on the North-East Coast, he is invariably 
|a “ pitman ” in colloquial usage. The Shorter O.£.D. 
states that the term is “ chiefly U.S.” and dates it 
| 1846, but this seems open to question in both respects. 
| More might be said about the influence of wood in 
| technical terminology. “Lathe” and “lath” are 
| cognate words; so are “ loom,” the weaving machine, 
| and the “ loom ”’ of an oar. Arbor” is obviously a 
| term that has occurred first to the mind of a wood- 
worker; and “ tree”’ turns up in many connections 
* axletree,”’ “‘ whiffletree ” (and its alternative forms, 
“ swingletree and “ singletree ”) and, on board ship, 
** cross-trees,”” ‘‘ trestle-trees,” and *‘ chess-trees’ 
(with which may be compared the ~ chesses” of a 
| pontoon bridge). The reason that a small anvil is 
sometimes known as a * 
light smithing work was formerly done on a steel-capped 
post, driven into the ground. 
Why does a blacksmith’s shop, which the world in 
| general is content to call a “smithy,” become a 
“ smithery ” in the Royal Dockyards ? ; not merely as 
a colloquial term, but as one officially adopted and 
| sometimes to be found expensively painted or carved 
over the entrance to that department. 
| blacksmith’s heavy hammer be a “sledge” (an Old 
| English word, quite distinct from sledge = a vehicle on 


runners), while a carpenter uses a “ maul” (French, | 


from Latin malleus), the joiner a “* mallet,” and a dozen 
trades are content to use a “ hammer” (German) ? 
Nautical terms, of course, present many peculiarities 


as well as, in some cases, a pronounced flavour of the | 


land. ‘“ Sheet,” “ brace,” * tie,” “ riband,” “ pillow,” 
“ pudding,” ‘ horse,” 
eye,” “cat's paw,” “ garland,” 
are examples. Deadlights,” presumably, are analog- 
ous to the coins used to weight the eyelids of deceased 
persons; and a “ deadeye” has some fanciful resem- 
blance to a skull. This use of the word “ deadeye ” 
to denote a sheaveless block is of considerable antiquity ; 
in the form “ dedemeneyne,” it occurs in a naval 
inventory of Henry VII, dated 1485, in a manner which 
shows that it was then a perfectly commonplace 


* Reprinted in facsimile by the Newcomen Society, 
1930. 

+ Naval Accounts and Inventories of the Reign of 
Henry VII. Edited by M. Oppenheim. London: Navy 
Records Society (1896). 


“ The | 


‘ stake ” is supposed to be that | 


Why should a | 


* stirrup,” “ manger,” “ bull's | 
* yoke,” “ earring,” | 


many old log-books in which the column was too 
}narrow, or the scribe’s writing too big, to allow 
. Deduced "’ to be written at length. Occasionally, 
te Ded.” and “ Deduced ” are to be found on different 
pages of the same log-book; incontrovertible proof 
that the modern version has nothing to do with 
mortality. But what is the origin of the “ deadplate ” 
| in a boiler furnace ? And why “ deadrope ” ? 

Two or three more nautical terms must suflice fo; 
that branch of the subject. Why should a * swifter 
| be so called, when its sole purpose is to prevent the 
| movement of the capstan bars or other parts to which 
it is attached? Whence came the names of the 
| fisherman's “ dan” buoys and ‘‘ nun” buoys? What 
| is the derivation of “ rigol *—the “ eyebrow ” above a 


;| ship’s sidelight, which serves the same purpose as a 


dripstone over a window? Chambers’ Twentieth 
Century Dictionary derives it from the Italian rigolo, 
cognate with the German ringel = a ring; but John 
Starlyng, Clerk of the King’s Ships in the time of 
| Henry IV (about 1410-12) recorded* the presence in 
| the King’s storehouse at the Tower of “ vij Regoldes ’ 

| a term which is far from being self-explanatory. 

| From ships to guns is an easy transition. The old 
muzzle-loaders were mounted on “ truck carriages.’ 
| The circular cap at the top of a mast is a “ truck” : 
| but a “ truck ” is really a little wheel (as in “ truckle 
bed "’), though in process of time the word has come to 
apply to the carriage that runs on the little wheels. 
Thence, by degrees, it has widened its field of applica 
tion to include any small wheeled vehicle ; then, larger 
vehicles; until now the term is standard in North 
| America for even the largest of power-propelled road 
goods vehicles, and, in this sense, is rapidly gaining a 
footing here also. Guns fitted in the bows of a ship to 
fire right ahead were “ bow chasers,” for obvious 
reasons; but why should * chase” also refer to the 
barrel of the gun ?—and to the iron frame in which a 
printer locks up his type; and the art of ornamenting 
metal-work by embossing and engraving it; a groove 
cut in a piece of metal or stone (but, apparently, not in 
| wood); and the action of cutting a screw thread in a 
lathe, but not (so far as the author is aware) when it is 
done withadie ? There is a further connection between 
|gunnery and printing in that both arts employ a 

* quoin ” or wedge, the former to adjust the elevation 
and the latter to secure the type in place for printing ; 
but this is merely a case of parallel usage. The word 
|is from the same root as “ coin” = to mint money ; 
| an operation which, in its early stages of development, 
had much in common, mechanically, with the process 
of printing. 

Transitions of meaning, as in the case of “ truck,” 
are rather interesting. ‘Tram ’’ now means a vehicle 
which runs on a tramway ; but, originally, a “ tram” 
was a baulk of timber, and the tramway was a track 

| built of timber baulks. The original meaning stil! 
| survives in “‘ trammel” = a compass’ mounted on a 
bar. ‘“‘Sleeper”’ is a term which the railways appear 
to have borrowed from early wooden shipbuilding. It 
is explained in Boteler’s Dialogues, written about 
1634,+ that the sleepers were the fore-and-aft timbers 
of the ship’s bottom, on which were laid the “ floors,” 
timbers laid athwartship and then actually consti 
tuting a “floor” in the sense of a platform. In a 
wooden ship, the floors had to be placed closely together, 
but this was not necessary in a ship of iron or steel ; 
hence the “floors” have now become plates set 
vertically—a seeming misnomer, but actually a pet 
| fectly logical development. Why, however, the coating 
of cement that is applied inside the bottom of an iron 
or steel ship should be called the “ ceiling” is not so 
obvious. The author's conjecture is that the tentative 
derivation by the O.2.D. of the ceiling of a room from 
the French ciel is likely to be correct ; that the plaster- 
ing of ceilings gave the verb, to ceil; and so, by 
degrees, to ceil came to mean to apply plaster or 
cement to any surface, whether overhead or not. Alter- 
natively, there may have been merely a confusion of 
spelling between “ ceiling ” and “ sealing.” 

Mr. Rex Wailes, in his several papers before this 
Institution on windmills and tidemills, has dealt at 
some length with the terms of art in millwrighting 
for example, “* wallower,”’ ** nuts ’’ (meaning pinions), 
and the various names given to the sails of a windmill 
|and the parts of the framework on which they are 
| spread. On the North-East Coast, the arms or sails 
of a mill were known as,“ wands”; a word which 
may have some common root with the East Anglian 





| * “ Accounts and Inventories of John Starlyng, Clerk 

| ot the King’s Ships to Henry IV,” by [Sir] Alan Moore, 
| The Mariner’s Mirror, vol. iv, page 168 (1914). 

| + Boteler’s Dialogues. Edited by W. “G. PERRIN. 
Londen: Navy Records Society (1926). 
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“quant” =a punting pole. Turning from large 
machines to small, it may be asked why the spindle 
which carries the balance wheel of a watch should 
be known as the “ balance staff.” ‘ Staff’’ suggests 
wood; but timepieces with wooden movements can 
never have been common, though one, at least, an 
Eighteenth Century clock, was in existence in London 
before the war. 

There seems to be some possible connection between 
the “dog” with which a carpenter fastens timbers 
together, and the “‘fire-dog.” At least, there is a 
certain similarity in shape; but this does not even 
begin to explain the “ dog-watch.” . It may be noted 
how often the name of some animal is used as a diminu- 
tive; for example, donkey boiler, monkey jacket, 
monkey wrench (but never “ monkey spanner ”—why 
not ?), and, in some ships, ‘“ monkey forecastle.” 
Possibly the dog-watch is so called because it is only 
half the length of an ordinary watch. “ Transom” 
is a word that is often met with, and it suggests, quite 
truthfully, something that is “‘trans-”” (= across) 
something else. A transom, in shipbuilding, was one 
of several timbers across the stern, and from that it 
ame to describe the stern itself; almost any square 
stern might be termed a “ transom stern” or just a 

transom.” The word is also used in carriage building, 
for both road and rail. A vessel with a square stern, 
however, might also be said to have a “ square tuck.” 

Why ia a gardener’s fork known in Scotland and the 
Border country as a “ grape”? Why should another 
sort of fork, the East Anglian fisherman’s eel spear, 
be “ grains”? Whence come the several meanings of 

frog” ?; for example, in military uniform and 
equipment, and as a component of railway track. In 
a recent American official report, dealing with glass 
stopcocks for chemical and similar work, it is recom- 
mended that the body of the cock should be properly 
‘marvered.” Several fairly good dictionaries failed to 
provide enlightenment on this operation, but eventually 
it was found to come from the French marbre 


while the glass is still attached to the blowpipe. 

When, where, and how did the expression “ British 
Thermal Unit” become established currency ? The 
earliest reference in the O.£.D. is a quotation, dated 
1876, from a Science Museum catalogue, and it is 
worded in a manner suggesting that the expression 
was then commonly understood. Robert Armstrong’s 
Steam Boilers (c. 1860) refers in consecutive paragraphs 
to “The British thermal unit .” and “ the 
French thermal unit or calorie ” ; but in neither 
case does he dignify “thermal” and “unit” with 
initial capitals, nor does he use the familiar contraction 
“ B.T.U.” (subsequently superseded, quite unjusti- 
fiably, by “ B.Th.U.”). Some years ago, the author 
spent some time in trying to solve this question, but 
failed completely. It should be possible to trace 
when the contraction “‘ B.T.U.” first came into use ; 
possibly it was this abbreviation, more easily written 
in capitals than in lower-case characters, which had 
an eventual effect of conferring the distinction of 
initial capitals on the full expression. 

Mispronunciations which have become established 
by usage form an interesting side-track. Why should 
the perfectly orthodox French word caisson be so spelt, 
and yet pronounced “cassoon’’? Why should 
t-a-c-k-l-e be pronounced “takl”’ on shore, but 

taykl” afloat? Why should moulders pronounce 
|-o-a-m as “loom,” and turn g-a-t-e into “ git” with 
such determination that it is sometimes spelt in that 
way in serious text-books ? Why, too, should they so 
insistently call a cupola a “ cupalo,” and make tuyere 
rhyme with “ hewer,”’ without misspelling either ? 

For a few shillings, it is possible to buy what purports 
to be a dictionary of synonyms ; but, in fact, there are 
very few words in the English language which are truly 
synonymous, and , still fewer in technical English. 
Standardisation has done much to give definite mean- 
ings to some terms which, at first, were far from definite ; 
but, even now, what proportion of engineers could state 
offhand where are the dividing lines between “ wire ” 
and “rod” and “bar”; “tube” and “ pipe” 

sheet ” and “ plate,” and “ flat bar” and “ plate ” ; 

thread,” “ string,” ‘‘ twine ” and “ rope”; “ board,” 

batten,” “deal,” and “plank”? ‘“‘ Questioning,” 
growled Dr. Johnson at the too-curious Boswell, “ is 
not the mode of conversation among gentlemen ” ; 
but the subject of technical terminology seems to bristle 
with such questions, so many of them lacking clear 
answers that it appeared to deserve a little ventilation. 
If the only result of these discursive notes is more 
questions, still it may be that the time spent in con- 
sidering them has not been wholly wasted. 








meters, employed in connection with the search for oil in 
Papua, have been presented to the Universities of Sydney 
and Melbourne by the Vacuum Oil Company Pty., Ltd. 
\ustralia. 











LABOUR NOTES. 


Mr. Ratrpn AssHeTon, Parliamentary Secretary to 
the Ministry of Supply, stated in the House of Com- 
mons during the debate on production that the Ministry 
now had in operation more than 40 ordnance factories, 
employing 300,000 workers, and that in the engineering 
trades over 1,000,000 were working for it. There were 
a few bad cases of absenteeism and the Minister of 
Labour and National Service did not hesitate to deal 
with them. There were less serious cases which could 
be reduced, he believed, by careful thought, on the part 
of managements, and, in that direction, there was 
nothing the Ministry of Supply would neglect to do. 
The vast majority of workers of every class were doing 
their work magnificently and should be encouraged in 
their efforts and not depressed by constant nagging. 
Care should be taken to ensure that conditions of work 
were reasonable, and, when workers were absent, 
efforts should be made to discover the causes. Firm 
and sympathetic handling, especially of workers new 
to factory life, was essential, and it should be remem- 
bered that the jobs of these men and women, making, 
in some cases, apparently insignificant components, 
were monotonous, frequently unpleasant, and some- 
times dangerous. ‘‘ We must realise,” Mr. Assheton 
declared, ‘that there are limits to moral resistance, 
just as there are limits to physical endurance. Exhorta- 
tions may turn out to be as useless as they are tactless.” 





Speaking for the Government in the House of Lords, 
last week, Lord Templemore said that it had been 
decided to release a number of miners from the Army 
in order to increase the production of coal. He depre- 
cated speeches and statements in the Press which 
implied that the managements of collieries were all 
foolish and the men all slackers. A great deal of 
credit was, on the contrary, due to the Secretary for 
Mines, the managements and the miners for their 


: . | strenuous efforts under great difficulties. 
marble, and to refer to the process, in glass-blowing, 
of rolling the plastic glass on a slab of marble (or metal) | 


According to the New York correspondent of The 


| Times, the American Federation of Labour and the 


| 


| 


| 


| 
| 


Congress of Industrial Organisations simultaneously 
offered, on Wednesday last week, to waive double-time 
payment for Sunday and holiday work in all war 
industries for the duration of the hostilities, but not 
time and a half payment for work done in excess of 
40 hours per week. They demanded, however, that 
industry should *‘ match their sacrifice’? by working 
24 hours a day for seven days a week. No details are 
available of the shift arrangements for the suggested 
24-hour day, but, with the statutory 40-hour week 


|and time and a half payable for overtime, industry 








may not regard the offer as very attractive. The 
resolution on the subject adopted by the executive 
board of the Congress of Industrial Organisations called 
for ordinary wages for work done on Sundays and 
holidays provided they fall within a 40-hour week ; 
time and a half for work done in excess of 40 hours a 
week; and double-time for any seventh consecutive 
day of work. 

It is stated that the General Council of the Trades 
Union Congress proposes to establish trade union 
district production committees in about 100 selected 
areas. These district bodies will be joint committees 
of the Confederation of Shipbuilding and Engineering 
Unions and the Amalgamated Engineering Union, 
supplemented by representatives of other unions 
direetly interested. Their function will be to co-ordi- 
nate the operations of the workshop committees as a 
means of increasing production. 


An editorial note in the March issue of Man and Metal, 
the journai of the Lron and Steel Trades Confederation, 
deals with the subject of production committees. 
“Industry as we know it in this country,” the writer 
says, “‘ cannot be transformed in twelve months from 
a good-in-parts system into a highly efficient machine. 
There is room for improvement and this is evident to 
anyone with their eyes open. But how far can produc- 
tion committees, at least in our own industry, improve 
this state of affairs? Do not let us think that by 
calling something by a particular name all complaints 
are likely to be remedied and all obstacles removed. 
There is no magic in a name in spite of our tendency to 
believe that there is. Production committees without 
executive and administrative authority will simply, be 
joint meetings of men and management to discuss 
questions affecting the operations of the shop.” 


** It is no new thing,” he continues, ** for our members 


to discuss these things with the management ; indeed, 
Girts TO AUSTRALIAN UNIVERSITIES.—Two gravity | our works’ committees have been doing this for many 





"| 


years. It may not have been done as effectively as 


it could have been, but that was not because of the 
lack of machinery of contact with the firms, but because 
We point 


the urgency was not so great as it is to-day. 





this out not to discourage any interest our members 
show in this direction, but to see that it is directed 
into the proper channel and to prevent them spending 
their time and energy chasing a name when their time 
and energy could be more usefully engaged in the 
national interest by employing the means that already 
lie in their hands.” j 





A considerable number of the resolutions which have 
been sent in for discussion at the annual conference of 
the Labour Party—which is to be held in London at 
Whitsuntide—call for immediate public ownership and 
contro] of all essential resources and service as a means of 

winning the war. The Transport and General Workers’ 

| Union demands national ownership of all forms of 
| transport, and other important unions are calling for 
| full State control of major industries. 


ie 


| It was mentioned in these Notes a week ago that a 
majority of the members of the Trades Union Con- 
gress General Council were now in favour of the general 
principle of State-provided, non-contributory family 
allowances free from the application of a means test, 
| and that it had been decided to resume the exchanges of 
opinion on the subject, with the executive of the 
Labour Party, which were suspended some time ago. 
Previously, the trade union side of the Movement had 
| objected on the ground that family or children’s allow- 
ances might detrimentally affect the wages system. 
Replying to questions on the subject in the House of 
Commons last week, Captain Crookshank, Financial 
Secretary to the Treasury, stated that the Chancellor 
had noted the decision of the General Council. The 
investigation which had been undertaken in relation 
to family allowances was approaching completion, and 
it was hoped to complete it shortly after the Budget. 





Sir Walter Citrine announced at a meeting, last week, 
of the Trades Union Congress General Council that 
proposals affecting the assessment and collection of 
workers’ income tax had been submitted to the Chan- 
cellor of the Exchequer. Some time ago, it will be 
recalled, the Inland Revenue Staff Federation put 
before the General Council several schemes designed to 
effect improvements in these respects. The council did 
not commit itself to any of them, but expressed the 
opinion that deductions based on current weekly 
earnings were desirable. It was also urged that the 
weekly sums remaining tax free should be increased 
to the following minima: 2/. 2s. 6d.—instead of 
11. 178. 6d.—for a single person ; 3/. instead of 21. 178. 6d. 
in the case of married persons ; 4/. 2s. 6d. for married 
persons with one child; and 5/. when there were two 
children or more. 

Other proposals submitted to the Chancellor of the 
Exchequer by the General Council were that there 
should be an increase in the proportion of the deduc- 
tions allocated to post-war credits, and that every tax- 
payer should have a bank book or some other means of 
ascertaining the amount of his post-war credit. 


In signifying their acceptance of President Roose- 
velt’s direction that provision should be made for the 
peaceful settlement of disputes and the establishment of 
a War Labour Board, the twelve employers’ repre- 
sentatives who attended the industry-labour con- 
ference held in December last explicitly safeguarded 
their position on the closed shop issue. ‘* We believe,” 
they said, “‘ that in determining the procedure of the 
Board, consideration should be given to the principle 
we have consistently maintained—namely that the 
Board should not accept for arbitration or considera- 
tion the issue of the closed shop, requiring a person 
to become or remain a member of a labour organisa- 
tion if he is to get or hold a job. We recommend that, 
for the duration of the war, employers shall not at- 
tempt to change the terms in present contracts, which 
provide for the closed shop. Where a closed shop con- 
tract does not now exist, it may under the law be 
arrived at by voluntary negotiation. We endorse 
without reservation the right of labour to organise and 
bargain collectively.” 


‘“* But,” the statement continues, “it would be a 
serious mistake to abandon the principle that the 
right to work should not be infringed by Government 
through requirement of membership in any organisa- 
tion, whether union or otherwise. The closed shop is 
the most highly controversial and emotional question 
in industrial relations to-day. To accept it as an 
issue for Government arbitration would intensify 
agitation, increase labour disputes, and divert the 
energy of both labour and management from the vital 
job of production. Unless this issue is resolved in 
advance it will impair the effectiveness of the War 
Labour Board . . . . we are convinced that the con- 
tinual presentation of this issue before Government would 
seriously impair the nation’s productive activities.”’ 
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RESISTANCE TO CAVITATION 
EROSION.* 
By Dr. R. Beecurne. 
(Concluded from page 240.) 

Tue intensity of vibration was varied by changing 
the amplitude of vibration, by using specimens with 
flat and concave faces (since it is obvious from the 
manner in which cavitation is produced on the speci- 
men face that a concave specimen will increase the 
effect), and by taking advantage of the increased rate 


of erosion found by Schumb, Peters and Milligan to | 


result from changing from distilled water to sea water 
and from increase of temperature. Accordingly the 
three materials were examined under the following 
conditions :—(1) flat specimen in sea water at 19 deg. C., 
with 350 watts h.f. output; (2) concave specimen in 
sea water at 19 deg. C., with 350 watts h.f. output ; 
(3) concave specimen in fresh water at 19 deg. C., 
with 350 watts h.f. output; (4) concave specimen in 
sea water at 19 deg. C., with 275 watts h.f. output ; 
and (5) concave specimen in sea water at 40 deg. C., 
with 350 watts h.f. output. Each specimen was eroded 


for three periods of 30 minutes, and weighed before | 


and after each period. The losses in weight suffered 
by the three materials are shown in Table I, herewith. 

As was found by previous investigators, the loss of 
weight during the initial period of erosion is less than 
that during subsequent periods; therefore, for the 
purpose of comparing alloys, the total weight lost 
during the last two 30-minute periods was adopted as 
a criterion. The ratios of the weights lost by the three 
alloys during the period are shown in Table II, on 
this page. 

It will be observed that, under the weaker condition 
of cavitation, when a flat specimen was used or when 
the high-frequency output was low, the ratios of the 
losses of weight of the specimens X and Y to that of Z 
are high as compared with the corresponding ratio for 
the curved specimens in sea water at 19 deg. C. with 
the higher intensity of vibration. On the other hand, 
the ratios are low when fresh water is used, which, 
according to Schumb, Peters and Milligan, gives less 
intense conditions of cavitation, and are high for tests 
in sea water at 40 deg. C., which they suggest gives 
more intense cond‘tions of cavitation. This apparent 
anomaly is considered to be due to the effects of 
corrosion. It will be noticed that in the case of condi- 
tions 2, 3 and 5, the alloy Z, which has the highest 
resistance to corrosion, suffers roughly the same loss 
of weight and that the variations in the ratio of weights 
lost is due almost entirely to changes in the weight 
lost by alloys X and Y. The fact that the alloy Z 
suffers the same loss of weight suggests that the change 
from sea water to distilled water, or an increase in the 
temperature of sea water from 20 deg. to 40 deg. C., 
does not necessarily increase the intensity of the 
mechanical attack, but rather increases the influence 
of corrosion. It is a general rule that erosion is not 
appreciably faster in sea water than in distilled water, 
except in cases where the alloys tested are susceptible 


TABLE I. 


Specimen X 


Conditions of Test 
First 


30 Minutes. | 60 minutes. 


= 
| 
| 





Mg 
Flat specimen in sea water at 19 deg. Cc. 
Intense vibration 
urved specimen in sea . water at 19 deg. ( 
Intense vibration 


Curved specimen in fresh water at 19 deg. ( 
Intense vibration 

Curved specimen in sea water at 19 deg. 
Weak vibration 

Curved specimen in sea water at 40 deg. ¢ 
Intense vibration 
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content of the water at any given temperature would be 
expected to increase the intensity of the impacts, since 
air would be liberated less readily in the bubbles. 
The outcome of these preliminary experiments shows 
that it is important to test alloys for marine propellers 
in sea water and shows, further, that both temperature 


TABLE II.—Ratio of Loss of Weight. 





Conditions | Loss by Alloy X Loss by Alloy Y | Loss by Alloy Y. | 





of Test. | [oss by Alloy Z.| Loss by Alloy Z | Lent by Alloy X 


to @ bo sa bo 


we ton ow 


The value in brackets shows the ratio of the losses of weight | 
during the last 30 minutes only 


Loss or WeEIGuT OF HIGH-TENSILE BRASSES. 


Specimen ¥ Specimen Z 


First Last First | Last 
minutes 60 minutes minutes. | 60 minutes 





to corrosion. Thus, for example, there is little difference 
in the case of austenitic stainless steels, but a large 
difference between the two liquids in the case of cast 
irons. 

Schumb and his associates conclude that the increased 
erosion at higher temperatures is due to the decreased 
air content of the water, but it is difficult to see why 
this should affect the intensity of the blows. At higher 
temperatures the actual air content will be lower, but 
for similar degrees of saturation the pressure exerted 
by the dissolved air would be expected to be the same, 


so that the pressure of the air liberated in a cavity of | 


given size in a given time should be independent of the 
temperature. On the other hand, decreasing the air 





* Paper read before the Institution of Engineers and | 


Shipbuilders in Scotland on February 10, 1942. Abridged. 


| comparison of alloys to be used in sea water. 


and the intensity of the conditions producing cavitation 
will influence the relative rates of erosion of a series of 
alloys, although they will not necessarily cause any 
reversals in their order of merit. 


adoption of relatively mild cavitation conditions tends | launches, and those 
| of the specimens tested were commercially-produced 


to increase the differences between good and bad alloys, 
and this is not surprising when it is considered that 
there must be limiting conditions where the stresses set 
up are intense enough to disrupt poor materials, but 
will be below the corrosion fatigue limits of resistant 
alloys. 

On the basis of these considerations the following | 
conditions of test were adopted as standard for the 
Speci- 
mens with a concave face, turned to | in. radius, were | 
employed, and the surface was lapped truly spherical | 
with successively finer grades of carborundum and 


NICKEL-CoPpPER Fie. 9. Nic 
Auuoy (B). x 2-5 


t:-- Plymouth) at 19 deg. C., 


| 350 watts. 


Fie. 10. Nicke.-Coprer 
Autxtoy (C). x 2°5 


KEL-COPPER 














Fic. 11. Atummytom Bronze (A). 


2-5. 


finished with flour emery (to give a smooth finish with- 


| out a heavily worked polished layer). The tests were 


| made for three 30-minute periods in a bath of sea water 
| (freshly obtained from the Marine Biological Associa- 
with an intensity of 
vibration associated with a high-frequency output of 
The rate of erosion of a typical sample of 
Admiralty manganese bronze under these conditions 
is equivalent to approximately 1 Ib. per square feot per 
day, which represents a rate of erosion of the same order 
as that which occurs in severe cases in practice 
Although the apparatus described was built primarily 
to provide a rapid means of test as a basis for the 
development of an improved propeller alloy with a 
greater resistance to erosion than those at present 
employed, it was considered desirable to determine the 
relative merits of existing alloys as a first step in this 
direction, and the results of these tests should be of 


| interest to shipbuilders and the makers of propellers 


No hard and fast distinction can be made, but the alloys 
selected for test may be divided roughly into three 
classes by virtue of their casting and mechanical 
properties, namely, those suitable for large propellers, 


It appears that the | those suitable for high-speed propellers for fast motor 


used for pump impellers. Most 


samples representative of normal production, but some 
were made specially for the purpose of the present tests, 
and in this case they were cast under conditions suitably 
representative of the class to which they belonged 
| The alloys were tested in duplicate under the conditions 
of test defined at the end of the previous section, except 
that, in the case of the impeller alloys, one test was 
made in distilled water instead of in sea water. The 
values of loss of weight during the final 60-minutes 
erosion are plotted in Fig. 18, opposite. The classes of 
alloys are indicated as follows : (a) high-tensile brasses 
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(6) aluminium bronzes; (c) nickel-copper alloys; (d 


gunmetals and bronzes; (e) miscellaneous non-ferrous 
The weight lost in sea water 
is shown by hatched lines and in distilled water by open 
Figs. 5 to 17, on this and the opposite pages, 
show the appearance of typical specimens of a number 
In Figs. 12 to 17, the specimen on 
the left was tested in sea water and that on the right in 


alloys ; and (f) cast irons. 
lines. 
of alloys after test. 


fresh water, in each case. 


To express the results in a manner more nearly inde- | 
pendent of the conditions of test, a figure of merit was 
calculated for each alloy by taking the reciprocal of 
the ratio of its loss of weight during the final 60-minutes 
erosion to the corresponding loss of weight of the} 


Admiralty bronze sample. It would be 


propeller 


more correct to calculate such figures of merit on a 

of metal | 
determines | 
However, for the alloys | 
be small and 
the necessary density measurements have not been 
made, since neither value can of itself be considered | 
as a final indication of the degree of damage, as 
which the! ? 
Clearly, deep local pitting will be | 
more harmful from the point of view of producing | 


the 
lost 


volume 


which 


volumetric basis, since it is 
lost rather than the weight 
the extent of the damage. 


considered here, the difference would 


no account is taken of the manner in 


surface is pitted. 


turbulence and reducing efficiency than a correspond- 
ing loss of material as a general shallow erosion. 


Figs. 5 to 17 it will be seen that materials may differ | 


a great deal in the way they are attacked. As will 
be seen, in some cases deep local pits develop, while 
in other cases the effect is much the same as fine sand- 
blasting. However, in general, the less the weight 


lost by an alloy, the less tendency it has to deep pitting | 
and, therefore, a small loss of weight usually indicates | 


both that a material suffers little loss and that the 
attack is evenly distributed. 

The results show clearly the relative merits of the 
various alloys from the point of view of resistance to 
erosion under the conditions of test, and little is to be 
gained from discussing the behaviour of the different 
materials individually. It is, however, important to 
decide to what extent these results may be considered 
to indicate the behaviour of the alloys under service 
conditions. Since sea water was used for the tests, 
this eliminates the variables associated with the 
medium, and the test temperature of 19 deg. C. ap- 
proximates sufficiently closely to the average surface 
temperature of the ocean on sea routes to prevent 
the introduction of any great error from this cause. 
The only possible differences likely to affect the nature 
of the attack are, therefore, differences in the mode of 
formation and collapse of the cavities. 

In all cases where cavitation occurs, the cavities 
are formed because the pressure in the liquid is reduced 
below the vapour pressure. In the case of the vibratory 
‘apparatus, the pressure is lowered as a result of the 
acceleration of the specimen away from the liquid, 
while in the case of propellers, the pressure is lowered 
generally on the back face and may, in parts, fall 
below the vapour pressure of sea water. Also, local 
low-pressure zones may be set up by eddies produced 
by irregularities in the blades. Whereas, in the case 
of the vibrated specimen, the cavities collapse because 
the low pressure is changed rapidly to a high pressure 
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cavity will collapse either because some instability 
in the water flow causes a fluctuation of pressure on 
| the blade or because the cavity is swept to a part of 
|the blade where the pressure is higher. It will be 
| appreciated that, in essence, the process is the same 
|in each case, but the time of formation of the bubble 
}and the rate of increase of pressure may be very 
different in the two cases. If cavities have a longer 
time in which to develop it is to be expected that they 
will be larger, and, the larger the cavity, the greater 
will be the area affected and the more deeply will 
| the stresses penetrate the surface layers of any body 
in contact with which the cavity may collapse. If the 
pressure increases relatively slowly, the intensity of 
the impact will be small. As a result, therefore, the 
| intensity of the blows may be either more or less in- 
tense, although it is possible, by a combination of 
circumstances, that the weaker blows may affect a 
larger volume of material than intense ones. There- 
fore, while the rate of loss of material may be an in- 
dication of the intensity of attack in one sense, it is 
not necessarily an indication of either the frequency or 
intensity of the impacts suffered. Thus, although the 
rate of erosion during the vibratory test is known to 
be comparable with that occurring in the case of ship 
propellers, it must not necessarily be assumed that the 
surfaces are suffering impacts of the same intensity. 
Some idea of the effect of variation of the intensity 








on the reverse stroke, in the case of a propeller the 


of the blows struck can best be formed by studying 
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the results of tests made by different operators using 


different test methods. Also, since the parallelism 
between the erosion of propellers and the Venturi- 
throat type of test is in some respects more clear, it 
will add conviction if the relationship be shown between 
the vibratory test results and those obtained by this 
method. 

Consider first the effects of varying the intensity 
of cavitation with the vibratory test method. The 
preliminary tests described in an earlier section showed 
that the effect of reducing the intensity of vibration 
was to emphasise the difference between good and poor 
materials, although the test still placed the materials 
in the same order of merit. Further information may 
be obtained by comparing the results of the present 
series of tests with those obtained by Kerr for similar 


TABLE III.—Comparative Results for Similar Alloys 











(Kerr). 
Present Test.| Kerr’s Test. 
Alloy Loss 01 Loss of Ratio of 
ano. Weight in | Weight in Results. 
60 Minutes. | 60 Minutes. 
| 
Aluminium bronze .. 4-6 14-5 3-2 
Nickel-copper alloy . . 8-6 21-4 2-5 
Ni-Resist aa i 15-5 51-4 3-3 
Admiralty gunmetal 18-9 57-4 3-0 
Grey cast iron a% 46-9 80-0 1-7 





TABLE IV.—Comparative Results for Similar Alloys 
(Mousson). 











| Present Moussou’s Ratio of 
Test. Test. Results 
Alloy. Loss of Loss of (Ignoring 
Weight in Volume in difference 
| 60 Minutes. 16 Hours. in unite). 
| 
| Mg Cu. mm 
Aluminium bronze .. 4-6 42 9-1 
Ni-Resist ae o« 15-5 109 7-0 
Phosphor bronze 19-4 157 8-1 
Manganese bronze | 18-9 187 10-0 
High-duty iron 29-6 376 12-7 
Grey cast iron 46-9 636 13-5 





alloys, since his test conditions were more severe, 
leading to losses of weight approximately twice or 
three times as great. Comparative results for similar 
alloys are shown in Table III, herewith. It will be 
observed that the more intense test still places the 
alloys in the same order, but that the weaker test is 
relatively least favourable to the poorest material. 

A similar comparison may be made with the results 
of Mousson,* who used the Venturi type of test. Com- 
parative values for a number of alloys are shown in 
Table IV, herewith. As before, there is the possi- 
bility that some of the alloys were not quite the same, 
but, with the slight exception in the case of phosphor 
bronze and manganese bronze, the two tests place the 
alloys in the same order of merit. On account of the 
different shape of the specimens and of the areas 
affected by erosion, it is difficult to calculate which 
test is the more severe, but as far as may be deter- 








* Trans. Am. Soc. Mech. Eng., vol. 59, page 399 (1937). 














ENGINEERING. 














APRIL 3, 1942. 





















weight per unit area in a given time. This.is consistent 
with the fact that the Venturi test shows up the 
better alloys even more favourably than the vibratory 
test. 

Kerr attempted a correlation between the results of 
his vibratory tests and tests made upon some of the | 
same alloys with a Venturi apparatus. He made | 
Venturi tests on cast iron, cast steel and bronze, and 
whereas the vibratory tests showed that in sea water 
the bronze was approximately three times as good as | 
cast iron and the cast steel roughlye twice as good, 
the Venturi test showed the corresponding ratios as | 
110 and 28. Although Kerr gives few details regarding | 
this Venturi test, it is clear from his description that a | 
relatively small head was used, and he states that the 
rate of loss of weight per unit area was roughly 45 times 
slower than with the vibratory test. It is clear, 
therefore, that both types of test will place the alloys 
in the same order, and that, if the intensities of erosion 
are comparable, there is a quantitative correspondence 
between the results. On the other hand, the effect of 
reducing the intensity of attack by either method is 
to enhance the virtues of the better materials. The 
rotating-disc impact method has been found to arrange 
alloys in the same order of merit as the vibratory test, 
although, at comparable rates of loss of weight per 
unit area, it favours the more resistantalloys. It is 
thought probable that this is because, as a result of the 
different nature of the impact, the stresses penetrate 
more deeply, and, therefore, affect a greater volume 
of material, 
probably less intense than in the case of the vibratory 
method. 

It may be said that the most probable difference 
between the cavitation attack on a vibratory test 
specimen and upon a propeller or impeller in service 
is in the intensity, and that such variations of intensity 
as are likely to occur will not alter the order of merit 
of alloys. It is only necessary to remember that, the 




























nounced do the differences in behaviour of various 
materials tend to become. For all practical purposes, 
the vibratory test may be relied upon as an indication 
of the relative resistance to cavitation erosion of 
various alloys otherwise suitable for propellers or 
pump impellers. However, it must be remembered 
that the description “otherwise suitable” means, 
among other things, that the alloys must be capable 











which the component must work. While it is true 
that alloys which best withstand erosion are generally 
also resistant to corrosion, it does not follow that the 
alloy most resistant to erosion will serve best under 
conditions where corrosion has much more prolonged 
opportunities to operate than cavitation. In selecting 
an alloy for any particular purpose, therefore, it is 
necessary to consider the conditions of service to decide 
whether corrosion or erosion is likely to be the more 
serious trouble, and to choose accordingly. 














































CATALOGUES. 


Glass-Bulb Rectifiers.— Messrs. Bruce Peebles and Com- 
pany, Limited, Edinburgh, 5, have sent us a pamphlet | 
dealing with glass-bulb mercury-are rectifiers. The 
descriptive matter includes a summary of the principles | 
of rectification. 


Oster Manufacturing Company, East 6lst-street, at 
Carnegie-avenue, Cleveland, Ohio, a leaflet outlining the 
main features of their No. 601 “ Rapiduction ” turret 
lathe, stated to be available for shipment 12 weeks after 
receipt of order and priority certificate. 

Electric Welding.—Messrs. Lincoln Electric Company, 
Limited, Welwyn Garden City, Hertfordshire, have sent 
us a copy of the “ Weldirectory ” containing particulars | 


metals used industrially. Their characteristics for resist- 
ing wear, building up worn cutting tools, and re-facing 
parts subject to abrasion and corrosion are also described. 
-Messrs. Hyngart Limited, 47, Keppel- 
Manchester, 21, have sent 


Spray Nozzles. 
road, Choriton-cum-Hardy, 


to provide a solid flat fan of water spray, which is claimed 
to be superior for fire-extinguishing purposes to the jet 
form. Varying with the pressure available, these nozzles 
produce a spray 20 ft, in width with a throw of 28 ft. to 
50 ft., and are economical with respect to the water used. 


describing the Arkon valve-position indicator, for showing 
at a distance the exact opening of a wheel valve. This 
is effected by superimposing on a black dial, suitably 
graduated, a red segment indicating the amount of 
valve opening and, consequently, the volume of fluid 
which is passing. 





| 
mined, the vibratory test causes the greater loss of | 


although the actual shear stresses are | 


more severe the conditions of service, the less pro- | 


of withstanding normal corrosion in the medium in| 


Turret Lathes.—We have received from Messrs. The | 


of some 37 electrodes suitable for welding most of the | 


us particulars of their spray nozzles which are designed | 


Vatve-Position Indicators.—We have received from | 
Messrs. Walker, Crosweller and Company, Limited, 
Whaddon Works, Cheltenham, Gloucestershire, leaflets 


| “* ENGINEERING ”*’ ILLUSTRATED 
PATENT RECORD. 


| ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawi 

| is stated in each case; where none is mentioned, 

Specification is not illustrated 

| Where inventions are communicated from abroad, thé 

Names, ete., of the Communicators are given in italics. 


| Coptes of Sales Branch, "3 mav be obtained at the Patent | 
“Opie Southampton Buildings, 
-lane, London. vc. 2, price ls. | 


| The date of the advertisement of the acceptance of «| 
Complete Datouen fe ain ete Ge — > 


| sists of a cylindrical barrel 21 (Fig. 2) with deep grooy 29 
| and 23, and rotates in a cylindrical bore in the «a ing 
10. Communicating with the bore are four conddvits - 


two, 25 and 26, which lead to either side of the movable 
| vane of a hydraulic motor, conveniently termed the 
ie motor-ports,” a conduit 27 which leads to the dis- 
charge side of an oil pump and a conduit 28 which leads 
| back to the intake side of the pump. Either the conduit 
| 27 or the conduit 28 constitutes the third port. [pn 
addition to the deep grooves 22 and 23, two narrow «lits 
36 and 37 are formed in the valve-barrel, the radial with 
of each of which varies from a maximum at the outer 


| ends to a minimum at their mid-points. These «lite 


each case, oe pa Patent has been sealed, when the 
| provide a permanent leakage path of email Cross -section 
word “ Sealed’ is appended. | between the two motor ports 25 and 26. When the parts 
Any person may, at any time within two months the : aan 7 
of the advertisement of the acceptance of a Complete | are in the position shown in Fig. 1, the valve 21 is in th. 
Office of 


‘ion, ive notice at the Pi 
to grant of a Patent on any of the 
es mentioned in the Acts. 


FURNACE APPARATUS. 


542,324. Crucible Melting Pot. J. Stone and Com- 
pany, Limited, of Deptford, and E. C. Lewis, of London. 
|(3 Figs.) July 3, 1940.—The melting pot a is enclosed 
in an outer container 5 of similar shape. On the outside 
surface of the wall of the pot are circumferential grooves c 
for tubes d containing the heater resistances. The taper- 
ing walls of the pot and container press the tubes into 
close and cohtinuous contact with the grooves ¢ so that 
efficient transfer of heat to the pot is assured. About 
one half of each tube d is in close metallic contact with 
the pot, but each tube is only in line contact with the 
container 6. The space between the outside of the pot 
and the inside of the container must be filled in with an 
iron cement, or a mixture of silicate of soda and iron 
filings so as to exclude air and prevent oxidation and 
deterioration of the pot. The container and pot are 
supported by a framework A and enclosed in a furnace 
casing j, the space between the container and casing 
being filled with material such as firebrick, asbestos or 
other heat insulator. The bottom of the pot can also 
be heated by tubes, and to ensure close and continuous 
contact between these tubes, and the bottom of the pot 
a presser ring / is mounted in the base of the container. 
Each tube is divided into a number of lengths, each with 
its own terminal connections. The ends of each length 
rest in diametrically opposite vertical slots n cut in the 
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| container. To prevent gaping of these slots, fish plates o 

are screwed across them at the rim of the container. 
| The leads from each element are brought out from these 
slots to a terminal panel on the furnace casing j. In 
| assembling the parts, the pot a is inverted and the tubes d 
are pressed into the grooves around the wall of the pot 
| so that their ends are in the slots n. The ends of the 
bottom tubes are bent so as also to lie in the slots n. 
| When the tube lengths have been positioned, plastic iron 
| cement is applied to form a coating over the bottom and 
| sides of the inverted pot. The ring / is then put in place 
lon the tubes on the inverted bottom and the container 
| is inverted, placed over the pot and pressed down. This 


| pressure causes the tubes to seat firmly in their grooves | 


| and also causes the iron cement to fill all crevices, and 
become evenly distributed. 


off. If the pot breaks while containing molten metal, 


the latter will only run into the cement-filled space | 


in which there is practically no air. Thus, in the case of 
molten magnesium no explosion or fierce combustion 
can take place. If a tube fails, the pot and container 
can be taken out and inverted and the container removed 
from the pot. The faulty element can then be replaced. 
(Accepted January 5, 1942.) 


HYDRAULIC APPARATUS. 


541,988. Hydraulic Gun Turret. The Bristol Aero- 
plane Company, Limited, of Bristol, and R. Ponting, of 
| Bristol. (5 Figs.) November 9, 1935.—The invention 
is a gun-turret control apparatus which requires less 
skill to operate than previous designs. A casing 10 
contains two valves. The valve-barrels are connected 
to links 13 and 14 which engage a controlling lever 18 at 
ball joints. The lever by which the gunner controls the 
two valves with one hand is universally mounted in a 


The valve con- 


| ball joint connected to the casing 10. 


Excess cement is pressed | 
out at the mouth of the container afid also into the | 
slots n, the cement then being smoothed over and finished | 


rivet is released. 








(541 988) 


position shown in Fig. 2. In this position oil has access 
| to the conduit 25 through the slit 37 and to the conduit 
26 through the slit 36. However, the reistance to flow 
of these slits is equal, so that the pressure in the con- 
duits 25 and 26 is equal and the motor is not moved. 
If, now, the valve is rotated through a few degrees 
counter-clockwise the effective length of the slit 37 
between the conduit 27 and the conduit 25, and there- 
fore its resistance to oilflow, is decreased. At the same 
time the effective length of the slit 36, and therefore its 
resistance to oil flow from the conduit 27 to the conduit 
26, is increased. Consequently oil flows along the con 
duit 25 and is returned from the motor by the conduit 26 
so that the motor moves in the corresponding direction 
Fine adjustment of the position of the turret is thus 
obtained, and no back-lash is possible. When the motor 
port 25 is fully open to the pressure conduit 27 the motor 
moves to its end position. The slits 36 and 37 contro! 
the return flow. (Accepted December 22, 1941.) 
MISCELLANEOUS. 

541,051. Feeding Mechanism for Riveting Machines. 
The Bifurcated and Tubular Rivet Company, Limited, of 
London, and L. M. Paterson, of Aylesbury. (3 Figs.) 
May 18, 1940.—-The mechanism is equally suitable for 
the feeding of outside prong or tubular rivets. The 
rivets 1 are fed from a hopper having a slotted drum 
and T-shaped track and pass down in a column one above 
the other with their prongs projecting. Beside this 
column is a rocking plate 2 the ends of which are slotted 
and engage pins 4 projecting from a pair of retaining 
and releasing pegs 5 and 5a which reciprocate in opposite 
directions. The upper peg 5a, in its foremost position. 
engages between the prongs of the lowest rivet in the 
column, while the lower peg 5. in its foremost position 


(3 oP 


i 3 V 
2 


i. Cy U4 


TT" 











ASIN 
IO: 


-# 
fi 
P~ >. 





az 














(sat0sr — 


which is the position of rest—engages beneath the lowest 

| rivet in the column and thus supports the whole column, 
as shown. When the machine is started up, the lower 
| Deg 5 is withdrawn and releases the lowest rivet in the 
column which falls down the track into the machine 
| ready for the riveting operation. The upper peg 5a is 
| Simultaneously moved forward and engages between the 
| prongs of the second rivet of the column before the lowest 
On the return stroke the upper peg 54 
is withdrawn as the lower peg 5 is pushed forward to 
support the column. The cycle of operations is then 
repeated indefinitely so that single rivets are delivered 
in succession to the riveting machine. (Accepted 
November 11, 1941.) 
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THE JUBILEE OF BROWN, 
BOVERI AND COMPANY. 
Tue position which Switzerland has come to 

occupy in the engineering industry of the world 

forms a remarkable example of the possibilities 








Works, of Winterthur. In 1884, A. Zellweger, of | Swiss-born sons Charles Eugen Lancelot Brown and 
Uster, and R. Alioth and Company, of Basle (for- | Sidney William Brown. Of these latter, both of 
merly Biirgin and Alioth) came into existence. It|whom received their technical education at the 
was in the same year that the A.G. der Werkzeug- | Winterthur Technical College, C. E. L. Brown had 
und Maschinenfabrik Oerlikon, the name of which | served his apprenticeship with Biirgin and Alioth, 
was altered to the Maschinenfabrik Oerlikon in|and S. W. Brown with the Swiss Locomotive and 
1886, established a department for the manu-| Machine Works. Charles Brown’s connection with 


all 











which lie in the appplication of 
scientific knowledge in practice. That 
a country with a population less than 
that of London, little mineral wealth 
and of such topographical formation 
that at least 25 per cent. of its area is 
unproductive, should have created 
an engineering industry which stands 
in the front rank is, first and fore- 
most, a tribute to quality. This 
Swiss achievement has been brought 
about by the work of a comparatively 
smal] number of firms, and among 
these firms Messrs. Brown, Boveri 
and Company, of Baden, occupy one 
of the leading positions. The history 
of this firm is an epitome of the his- 
tory of the Swiss engineering indus- 
try. Constituted on October 2, 1891, 
with works buildings covering 3,300 
sq. yards, and 100 workpeople, 
remarkable enterprise and consistent 
adherence to high quality in manu- 
facture have resulted, fifty years 
later, in a world reputation, works in 
many European countries and a 
working force in Baden alone of some 
7,200. Engineers in this country 
will unite in congratulating Messrs. 
Brown, Boveri on the celebration of 
their jubilee, which, they will hope, 
marks but a stage in a progress to 
which no term can be set. 

It was in the eighties of last century 
that the social and industrial possi- 
bilities of electricity began to be 
realised both in technical circles and by a propor- | 
tion of the general public. Manufacturing firms 
were started and supplies established in a number of 
countries. In Switzerland, the first electrical firm | 
appears to have been A. de Meuron et Cuénod, of | 
Geneva, which commenced operations in 1882. The | 
following year saw the establishment of the Ziircher | 
Telephon-Gesellschaft and the start of electrical 
manufacture by the Swiss Locomotive and Machine ! 








the Oerlikon Company was a brief 
one, and in September, 1885, he 
severed his connection with them, his 
second son, S. W. Brown, accompany- 
ing him. As a result of this, the 
direction of the electrical department 
of the Oerlikon Company passed to 
C. E. L. Brown. Two years later, 
when 24 years of age, he was put in 
entire control. As was inevitable at 
that period, he first devoted his 
attention to the development of 
direct-current machines, producing 
two-pole dynamos of the Manchester 
type, and, later, four-pole machines, 
in the first instance with smooth, and 
subsequently with slotted ring- 
wound, armatures. His early work 
in direct-current power transmission 
included the Gaetano Rossi installa- 
tion at Piovene in Upper Italy, in 
which 170 kW were transmitted at 
625 volts over a distance of 450 m., 
and the Kreigstetten-Solothurn plant 
in Northern Switzerland in which a 
direct-current voltage of 1,250 was 
employed for the transmission of 
some 37 kW over 8 km. Brown 
appears to have had an almost 
intuitive ability in dynamo design, 
and it is stated that he never experi- 
enced the commutating troubles so 
common at that time. Among the 
important direct-current machines he 
produced were the 8,000-ampere 
verti¢al-spindle generators for the 
facture of electrical machinery. This was placed | Aluminium-Industrie A.G., of Neuhausen. After 
in charge of Mr. Charles Brown, senior, who was born | fifty years’ work, these machines are still in opera- 
in England in 1827, but transferred his activities to | tion. 
Switzerland in 1851. From that year until 1871,| It was in the year 1889 that Brown, realising the 
he was engaged with Sulzer Brothers, and from 1871 | potentialities of alternating current, started the 
to 1884 with the Swiss Locomotive and Machine | work which was to bring such fruitful results in his 
Works, of which he was the founder. later activities with Brown, Boveri and Company. 
Charles Brown, when he joined the Oerlikon | The early installations in this field which he carried 
Company in 1884, was accompanied by his two out employed single-phase current, the first beisfg 
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at Kassel in Germany, where 160 kW were trans- 
mitted over'a distance of 8 km. at a pressure 
of 2,000 volts. For the two 80-kW single-phase 
alternators which constituted the generating plant, 
direct-coupled exciters were used for the first time. 
At the receiving end of the line, Kapp-type syn- 
chronous motors were employed. In 1890, Brown 
turned his attention to the development of the 
polyphase motor and, in conjunction with Dolivo- 
Dobrowolsky, produced the distributed polyphase 
winding. In the period immediately gollowing, he 
used a divided direct-current winding as stator 
and rotor windings for polyphase machines. 
greatest contribution to the development of electric 


power generation and transmission which Brown | 


made at that period was the design and manu- 
facture of the alternators and transformers for the 
175-km. transmission system from Lauffen on the 
River Neckar to Frankfurt. It is probable that 
this scheme, the idea of which was due to Dr. 
Oskar von Miller, would not have been proceeded 
with at the time had it not been for the initiative 
and ability of Brown. 
plant, which went into operation in 1891, were of the 
rotating-field type with polar-claw wheels and single 
concentric field coils. They generated at 86 volts. 


The transformers, which stepped up this pressure | 


to 25,000 volts for transmission, consisted of three 
cores arranged in an equilateral triangle and con- 
nected at the top and bottom by circular yokes. 


They are claimed to be the first oil-immersed trans- | 


formers ever built. 

In the year 1885, when C. E. L. Brown took 
charge of the electrical work of the Oerlikon Com- 
pany, Walter Boveri joined the firm as an unpaid 
mechanic, for the purpose of gaining experience. 
He was shortly given the status of a. student appren- 
tice. In 1888 he was placed in charge of the erection 
department and was made responsible for the 
installation of the Kriegstetten-Solothurn plant, to 
which reference has already been made. Walter 
Boveri, who received his technical training at 
Nuremberg, was born at Bamberg in Bavaria. He 
was 20 years of age when he came to Switzerland 
and joined the Oerlikon Company. Brown's atten- 
tion was first particularly called to Boveri by the 
valuable reports which he sent to the works from 
the various outside contracts on which he was 
engaged. Recognition of his ability and energy was 
soon followed by a warm friendship and the two 
men worked in close association for the remainder 
of their lives. While with the Oerlikon Company, 
Boveri continued in charge of outside work, covering 
the erection and starting up of the various plants 
manufactured by the firm, and was also largely 
concerned in drawing-up plans for new projects. 

Boveri's occupation taking him into various parts 
of Europe, gave him an excellent knowledge of the 
general state of electrical practice at that time and a 


The | 


The alternators for this | 


The choice of Baden as the site of the works of | with the firm to the end, having been chairman 
Brown, Boveri and Company came about as the/|since 1911, when Brown retired. In addition to 
result of a concession for the utilisation of the| the doctorate conferred on 8. W. Brown, similar 
waters of the River Limmat, where it passed through | honours were awarded to C. E. L. Brown and 
the town, which had been granted to Mr. L. Th.| W. Boveri, the former by Karlsruhe Technica] Col- 
Pfister, a native of Baden, but resident in London. | lege, and the latter by the Federal Technical (ollege, 
Mr. Pfister’s intention was to erect an electric- | Ziirich. 
generating station on the river, with the idea of| The original works of the company occupied a 
encouraging the industrial development of his} site of somewhat under 7 acres, of which 3,400 
native town which was at that time not too pros- | sq. yards were covered by buildings, consisting 
perous. Hearing of the plans of C. E. L. Brown| of the machine shop, foundry, stores, gate-house 
and W. Boveri, Mr. C. Pfister, who was the elder} and offices. Current for lighting and power was 
brother of Mr. L. Th. Pfister, and was resident in | furnished from a 12-5-h.p. locomobile. Production 
Baden, got in touch with them and pointed out | started in February, 1892, with 100 workpeople 
that a suitable site for the erection of the works | and a staff of 24. The high proportion of adminis. 
| was available in the town. The decision to make | trative and supervisory employees is evidence that 
Baden the headquarters of the company had not, at | from the first the firm realised that to stand in the 
that time, been taken and a number of other towns, | front rank a highly technical business requires a 
including Ziirich and Basle, had been considered. | large proportion of what are inaccurately described 
As a result of the negotiations between Boveri and | as non-producers. Progress was rapid, and, in the 
Pfister, however, it was finally decided that the | first few years, a considerable number of orders 
works should be built in Baden, a condition of the| from abroad were obtained. In a young and 
agreement being that Brown, Boveri and Company | active firm, with young partners, it was natural 
should receive the order for the generators for the | that all responsible officials should assist develop 
station which was to be built on the River Limmat. | ment in every way, but it was not long before th: 
| With these arrangements completed, the Baden | main spheres of work of the three leading men of 
Electric Supply Company, with a capital of 75,000 | the organisation became clearly defined. (. E. L. 
francs, and Mr. L. Th. Pfister as chairman, was | Brown, as the head, was concerned with the general 
founded on May 9, 1891. | direction, while Boveri, who had special qualifica 

Preparations for the activities of the manufactur- | tions for dealing with financial matters, concerned 
| ing company were then pressed forward. The site | himself with outside relations and supervised the 
|for the works had been purchased in April, 1891. installation of plant. 8. W. Brown controlled the 
In July the construction of the shops was started, | shops, test room and designing department. 
| although earlier than this three rooms in the town| Within two years of its formation, the company 
| had been temporarily rented as headquarters. The | received an important contract for electrical plant 
first employee engaged, on July 4, was Emil|for the municipal supply of Frankfurt-on-Main. 
| Hunziker, who later became chief of the generator | This consisted of four 525-kW and four 1,050-kW 
design division. The second was Fritz Funk, single-phase machines. Brown, Boveri's success in 
| the commercial manager, who joined the firm on/|this matter over their German competitors was 
August 11. Boveri occupied himself with super- | largely due to the fact that C. E. L. Brown had 
vision of the building arrangements and with the | designed a self-starting single-phase induction motor, 
selection and installation of the machine tools, | in which a starting torque was developed by means 
being assisted in this latter activity by the advice | of an additional phase produced by a liquid con. 
of Charles Brown senior. C. E. L. Brown, having | denser connected in parallel. The City Engineer, 
finally severed his connection with the Oerlikon |W. H. Lindley, was strongly in favour of an alter- 
| Company, joined the firm on October 1, bringing | nating-current system, but the German firms put 
| with him his brother, Sidney W. Brown, who, with | forward only direct-current proposals. Although 
|his father, had severed his connection with the | three-phase working was not unknown at that 
Oerlikon Company in 1885. The firm of Brown,| time, the Brown-Boveri single-phase system was 
Boveri and Company was formally registered as a| preferred, owing to the fact that the Brown induction 
public company in the record@ of the Canton of | motor required only two conductors instead of three. 
Aargau, in which Baden is situated, on October 2, | At the time, this was considered to be an important 
|which is accordingly the official birthday of the | advantage. 
company. Another early piece of work was the development, 

Mr. Sidney W. Brown, later Dr. Sidney W.| in conjunction with J. J. Heilmann, of the Heilmann 
Brown, who joined the new firm at the same time | 8team-electric locomotive. Two of these machines 
as his brother, C. E. L. Brown, had, as already | Were built, the first going into operation in 1893 

‘. | and the second in 1897. The latter had a single-axle 
drive through helical springs. The gross weight of 


related, severed his early connection with the 
Oerlikon Company in 1885. At that time, he 
the Heilmann locomotive was so great that it did 


clear appreciation of the ability and originality of | accompanied his father to Newcastle and later to 


C. E. L. Brown as a designer, and as early as 1887 
he was contemplating the idea that they might 
profitably set up in independent business together. 
Quite early he had a clear appreciation of the possi- 
bilities which electrical development presented and 
saw that there was a field of almost indefinite extent 
with Which they might occupy themselves. There 
were, however, many difficulties‘in the way of such 
a project. Neither of the young men had such 
funds as would enable them to set up in business for 
themselves, and as Brown had married in 1887 he 
could not lightly contemplate resigning from the 
important post he occupied with the Oecerlikon 
Company. The technical status which he, in con- 
junction with his firm, had built up also constituted 
a link not to be broken casually. The energy of 
Boveri finally overcame these difficulties. He 
persuaded Mr. C. Baumann, a silk manufacturer of 
Zirich, whose daughter he afterwards married, to 
advance 500,000 francs for the founding of the 
firm, and in the autumn of 1890 resigned from the 
Oerlikon.Company in order to devote the whole 
of his time to the preliminary work necessary in the 
setting-up of a new business. An agreement 
between C. E. L. Brown and W. Boveri was drawn 
up and signed in December 1890, under which the 
former promised to resign from the Oerlikon Com- 
pany and to undertake the technical direction of 
the new company. 


Naples, where Charles Brown was establishing a 
branch works for Messrs. Armstrong, Mitchell and 
Company. Subsequently, S. W. Brown made a 
tour of a year and a half, in the course of which he 
visited the Dutch Indies and Australia. In the 
summer of 1889, he returned to the Oerlikon Com- 


not prove a success in practice, but it has the dis- 
tinction of being the first steam-electric locomotive 
to be built. In modern days it has had many 
successors, particularly in the Diesel field. In a 
sense, it was the progenitor of the gas-turbine 
locomotive, which formed a prominent feature in 


the exhibition which was arranged in connection 
with the Brown-Boveri jubilee celebrations. The 
Heilmann locomotive did not represent C. E. L. 
Brown’s first connection with electric traction. 
While with the Oerlikon Company, he supplied the 
electrical equipment for the locomotives of the 
Sissach-Gelterkinden and Griitsch Alp railways. 
After the success of the Lauffen transmission 


| pany and collaborated in the design of the various 
electrical machines which C. E. L. Brown. was 
| producing at that period. Much of the work of 
| calculation fell on S. W. Brown, to whom also the 
/sound mechanical features of the designs produced 
|were due in great measure, S. W. Brown worked 
| loyally with his brother and it is probable that he 
'did not always receive his rightful share of the | 
credit for the excellence of the work turned out. To | scheme, many proposals were put forward for the 
some of 8S. W. Brown’s later activities there will be | development of some of the very extensive water 
occasion to make reference in due course, when| powers of Switzerland, but, in general, progress 
the development of Messrs. Brown, Boveri and | tended to be retarded both by financial considera- 
Company to its present position is traced. He/| tions and by the fact that municipalities hesitated 
remained with the company until 1935, when, at/ to face the problems involved. Realising that, if 
70 years of age, he resigned. He died on August 1| the necessary financial arrangements could be 
last year. On page 281, we reproduce portraits | made, a wide field for work would be opened up. 
| of C. E. L. Brown, W. Boveri, and S. W. Brown, | Boveri, in conjunction with various banking firms, 
to whom, in the main, the building-up of Messrs. | founded the Motor A.G. fiir angewandte Elektrizi- 
| Brown, Boveri and Company to their present | titswerken, in 1895. This organisation financed 
status must be credited. C. E. L. Brown retired | electrical schemes, and Brown, Boveri supplied the 
|from active participation in the firm in 1911. He plant. Its operations led to the carrying out of many 
died, at the age of 61, in 1924. Boveri, two years | installations. The first was the construction of the 
ihis junior, died in the same year, but remained | small power station at Grindelwald, followed by the 
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supply of part of the equipment of the electric-power 
station at Schwyz, to which, in 1897, Brown, Boveri 
supplied the first 8,000-volt generator to be put 
into service. Other stations were built at Rat- 
hausen, Hagneck, etc. The various power organisa- 
tions which were brought into being by the Motor 
A.G. were formed into separate companies; many 
have now passed into municipal or State ownership. 
The Hagneck station was the chief source of power 
supply for the company covering the Canton of 
Berne ; that at Rathausen, for the Central Switzer- 
land Supply Company. The growing foreign trade 
of Messrs. Brown, Boveri and Company was illus- 
trated by the plant for the Paderno d’Adda station 
of the Societa Generale Italiana Edison di Elet- 
tricita. This included the first 13,500-volt generators 
and the first multi-break high-tension oil switches 
to be put into service. 
(T'o be continued.) 








LITERATURE. 


innual Report (Technical) of the Central Board of Irri- 

gation, India, 1939-40. (Central Board of Irrigation 

Publication No. 24.) Simla, 1941. 
Owrna to the diversion of effort into military 
channels, the records of investigations into matters 
technical and scientific are now definitely sparse by 
comparison with peace-time standards, and this 
volume comes as a welcome surprise. It covers the 
proceedings at three meetings, two of the Board's 
Research Committee in February and July, 1940, 
and one of the Board in November, 1940. About a 
quarter of the contents consists of summarised 
reports from the research stations, after which 
specific subjects are discussed under 16 heads. 
The Research Stations are at Poona, Sind, and the 
United Provinces, and the work done there is of a 
most varied character. Models of the Sukkur 
Barrage and the Hardinge Bridge were studied in 
relation to silt control, and there are many interest- 
ing results on modules, stabiliser blocks for weir 
aprons, waste weirs, standing-wave flumes, bell- 
mouthed sluices, silt excluders, etc., which do not 


siltation, erosion or alteration of water level, and S 
will alter also. In the new condition, the flow 
formula still applies, but the regime formula may 
or may not be true. If it is not, R and S will con- 
tinue to change until it is true; but, throughout, 
the flow formula continues to apply.. A good 
criterion of regime is given by the combination 
R’S, since the regime velocity varies as the cube root 
of this expression. The fundamental condition is 
constancy of effective velocity. In an irrigation 
canal there may be real constancy, but in a natural 
stream, with the usual climatic fluctuations, the only 
criterion is duration of relative constancy of flow, 
so that a river may have a low-stage regime channel 
and a high-stage regime channel. As a rule, the 
latter is the more important, but the meandering of 
the low-stage channel may affect the form of the 
high-stage channel in its initial condition, when the 
water first occupies it. A question which has not 
been sufficiently studied is the rate of change of a 
non-regime channel into the regime form, with 
constant velocity. Following this section of the 
report, there are some useful notes on the collection 
and study of statistical data pertaining to river 
flood control. 

Considerable attention is devoted to the subject 
of meandering, the review of which was apparently 
compiled too soon to include the article on “‘ The 
Theory of Meandering,”’* which Dr. H. Chatley con- 
tributed to our 149th volume. A questionnaire was 
issued by the Board in 1938, and Mr. Inglis was 
engaged in digesting the answers, His report 
appears on pages 100-104, and is a most interesting 
and important document. The most conflicting 
opinions had been expressed and it is clear that this 
phenomenon of meandering, which is fundamental 
for river control, is not understood properly, and 
should be the subject of intensive research. The 
Board arrived at the following definitions: “A 
Meander consists of two consecutive loops, one 
flowing clockwise, the other anticlockwise; a 
Meandering River follows a sinuous path due to 
natural physical causes not imposed by external 
restraint, and occurs where varying discharges and 
silt charges lead to curved flow and erosion of the 
banks; a Warp is a bend in a river, imposed by 





lend themselves to summarising. 

The principles which Mr. Gerald Lacey has 
expounded have been widely adopted and a great 
deal of this Indian report is devoted to criticism, | 
discussion, and the application of his now famous 
formule ; on page 57, the remark is made: “ At 
every meeting since its inception the Research 
Committee of the Board has discussed Mr. Lacey’s 
formule on the basis of data produced by research 
officers.” Lacey’s deduction that the perimeter 
width of a river varies as the square root of the dis- 
charge is said to be established. His silt factor is 
accepted as an empirical coefficient, but its correla- 
tion to the diameter of particles is still under dis- 
cussion. Shock (or “dissipation of eddies,” as 
Chatley terms it) has been taken into account and 
steps are being taken to allow for cohesion. Dr. 
N. K. Bose indicates that, when bed material is less 
than 0-04 mm. in diameter, the slope required 
greatly exceeds that obtained from the standard 
equations, and it is hoped to modify these accord- 
ingly to allow for the cohesion effects which occur 
in fine-grained beds. An interesting discussion on 
principles between Lacey and Framji (pages 58 and 
75) brings out some fundamental points. 

A general study of flow in rivers and canals 
(pages 83 to 93) shows the growing tendency for 
the Manning type of formula to oust all others, and 
the value of Lacey’s modification for non-rigid 
channels 


(v =e J Ri Si in metric units ) 
Na 


is being more and more conclusively established. 
This formula must be clearly distinguished from 
his regime formula 





V « R#S!, 
which indicates the conditions towards which the 
mobile bed tends to change, and is not a flow 
formula. This regime formula indicates the con- 
ditions when the river has reached a stable form. 





Of course, in this state the velocity is given by 
both formule, but if the velocity changes, as it will 
do when the discharge changes, R will change by 


external restraint; Meander Length (M;) is the 
tangential distance between corresponding points at 
extreme limits of successive fully-developed mean- 
ders; Meander Belt is the distance between lines 


| drawn tangentially to the extreme points of succes- 


sivé fully-developed meanders; Meander Width is 
the amplitude of swing of a fully-developed meander 
from mid-stream to mid-stream ; Meander Ratio is 
the ratio of meander width to meander length; 
Limits of Oscillation is the width within which a 
river has ranged within historic times; a Sub- 
Meander is a small meander contained within the 
banks of a perennial river channel . . . caused by 
relatively low discharges after the river has sub- 
sided ; an Incised River is one which has cut its 
channel through the bed of the valley floor, as 
opposed to one flowing on a flood plain.” 


As to tortuosity itself, Mr. Inglis’ report suggests | 


that it is best expressed by the ratio of “ the excess 
of channel length over the river length on mean 
axis” to “ the river length on mean axis.”” Thus, 
in a river which is 60 miles long in its meander 
course and only 40 miles along its mean axis, the 
tortuosity is 50 per cent. (The alternative method 
of taking the ratio of the meander length to the 
axis would give a ratio of 1-5.) No reference is 
here made to constraining points, such as actually 
exist in most rivers, due to rocky outcrops, and it 
must be assumed that “‘ mean axis ” is taken to be 
a chord drawn between two such constraining 
points. 

The general conclusion that meander length varies 
as the square root of the dominant discharge (slightly 
over bank-full flow) is accepted. Orissa data give : 


M; = 27-4/Q, 


eam Q = dominant discharge in cusecs, and M; = 


meander length in feet. Certain Bengal data are 
quoted, making M; = 40-7 VQ, but in this case 
the meander length was simply found by dividing 
the whole river length by half the number of bends, 





and thus is only an approximation to the mean 
length and exceeds the meander length. These flow 
formule are not necessarily inconsistent ; fluctua- 
tions up to 14 per cent. appear in the Orissa figures. 
The value of the coefficient is not related to the 
degree of tortuosity. This is natural, since meanders 
may be of different thalweg lengths, but the same 
meander length. Obviously, the maturity of a 
meander determines maximum tortuosity and it 
does not appear that the questionnaire dealt with 
this aspect of the matter in sufficient detail. There 
can be little doubt that this subject is of the greatest 
importance to river engineers, and that what is 
needed is the accumulation and analysis of data 
without any speculative assumptions. 

Next there follows a discussion of the accuracy of 
discharge measurements. It is clear that, in large 
rivers and canals, errors up to about 10 per cent. 
can occur, and, in face of this, the professed accuracy 
of certain well-known intricate formule is quite 
fictitious. Several valuable reports on staunching 
are then given, followed by a short discussion on 
water-logging in relation to land reclamation. The 
silting of reservoirs is the next item. Depletion of 
capacity up to 50 per cent. is recorded in certain 
Indian reservoirs, and in this connection useful 
summaries of American experience are given. The 
relation between siltation in reservoirs and the area 
of the watershed is discussed. Inglis indicates, as 
a first approximation from American experience, 


S = 0-5 A? acre-ft. a year for rocky catchments, 
and up to 
S = 5-5 A? acre-ft. a year for soil catchments, 


where A = the watershed area in square miles. 
Some Indian and Burmese figures are shown to 


The pavements of regulators on clay foundations 
form the next subject, involving the perennial 
arguments about uplift. The practical results of 
the application of model experiments then come 
under consideration, and the value of such experi- 
ments is shown to be thoroughly justified. There 
are also several useful papers on the design of 
tributary heads, canal falls, silt excluders, and 
ejectors. Appendices to the report include valuable 
data on flood inundations, and the research pro- 
grammes of the various Indian stations. The 
20-page index enables any item in the report to be 
found with ease. 

One comment that suggests itself in relation to 
much work of this kind is that there is often loose- 
ness in the mathematical handling of hydraulic 
problems. It is often difficult or even impossible 
to isolate the variables, and a spurious simplicity 
frequently develops from results derived from inter- 
locked variables, leading to inconsistency when new 
groups of values have to be dealt with. This is 
where the “ practical” man begins to scoff at 
“theory ”’; but, in fact, this so-called “ theory,” 
when critically examined, proves to be merely 
hypothesis. 





IRON AND STEEL INSTITUTE.—The annual general 
meeting of the Iron and Steel Institute will be held at 
4, Grosvenor-gardens, London, S.W.1, on Thursday. 
May 7, at 2.45 p.m. The programme of the proceedings 
will be announced later, but it is stated that no annua 
dinner or luncheon will be held. 





INSTITUTION OF STRUCTURAL ENGINEERS.—The Janu- 
ary examinations of the Institution of Structural Engin- 
eers were held in London and at Birmingham, Bristol. 
Edinburgh, Glasgow, Manchester, Middleshrough, and 
Norwich. The candidates who sat for these examinations 
totalled 81, of whom 34 took the graduateship examina- 
tion and 47 the associate membership examination. 
Twenty-three passed the graduateship examination and 
24 the associate-membership examination. 





ASSOCIATION OF CONSULTING ENGINEERS.—A revised 
edition of their booklet, entitled “ Professional Rules. 
Practice and Scale of Fees,” has recently been published 
by the Association of Consulting Engineers, 28, Victoria- 
street, London, S.W.1. This contains sections on the 
aims and objects of the Association, the qualification and 
duties of members, and particulars regarding the fees 
to which members are entitled for professional work. 
Copies of the booklet, price 9d. to members and ls. to 
non-members, are obtainable from the secretary of the 





* See ENGINEERING, vol. 149, page 628 (1940). 
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X.—STRUCTURAL AND GENERAL ENGINEERING. 


STRUCTURAL engineers had a busy year throughout | 
1941, though towards the end of the year a change | 
began to take place in their normal activities. With | 
the severe control of all private building work and 
the fall in exports, the bulk of structural engineering 
work was in connection with Government contracts 
on aerodromes and new factory construction. To- 
wards the end of the year it became apparent that 
such work was unlikely to reach a new peak and that, 
as existing projects were completed, a fall in activity | 
must be expected. Some heavy-bridge building 
firms, for example, have already turned their atten- 
tion to the fabrication of steel for shipbuilding. 
Nevertheless, the anticipated decline in civil engin- 
eering and contracting work on Government account 
hardly became apparent during the year, and a 
serious shortage of building and contracting labour 
persisted in spite of a number of remedial measures. 
Speaking in January, 1942, the Director General of 
the Ministry of Works stated that, a year earlier, 
the total Government building programme was 
nearly double the country’s capacity ; in that month, 
however, the excess in hand was not more than 10 
per cent. The difficulty of obtaining enough labour 
to get work done quickly, even in the case of 
important contracts, gave rise to considerable 
criticism of the Government’s building policy. 

In the first place, the Government were accused 
of ignoring the services of architects and professional 
men in the formulation of their building policy, with 
the result that the whole building effort was badly 
organised from the start. By far the greater part of 
the work was allocated to a few large contractors, 
with the result that these firms became greatly over- 
loaded while the services of the remaining builders 
and contractors were partly wasted. Although the 
larger contractgrs were compelled to bring in labour 
from an increasingly wide area of supply on specific 
jobs, it was estimated that the net result had been 
a fall of 50 per cent. in the labour force available, 
from 1,400,000 to 700,000. Another complaint was 
that no attempt had been made to plan supplies of 
building materials. In the case of bricks and 
cement, an idle period, during which many men left 
the industries, was followed by a period of unpre- 
cedented demand and, when this was spent, signs of 
redundant capacity reappeared. In point of fact, 
until the middle of 1941 no steps had been taken to 
secure the essential information regarding the 
industry, without which no sound policy could be 
laid down. 

In June, 1941, in order to speed up important con- 
structional works, the Essential Work (Building 
and Civil Engineering) Order was made. Under 
this Order, the right of the employer to discharge 
men, and of the employee to leave, were strictly 
controlled ; a guarantee of a minimum time rate of 
wages was given, and a special procedure was intro- 
duced to deal with cases of absenteeism, unpunc- 
tuality, failure to comply with lawful orders, and 
behaviour impeding production. Provision was also 
made for the enrolment of a force of 100,000 building 
volunteers, who, in return for special privileges, 
would be willing to go at once to work in any part 
of the country. These men were intended for the 
repair of damaged buildings, works, airfields, etc. 

In August, all builders and civil engineering con- 
tractors were required to register with the Ministry 
of Works and Buildings, no person being allowed to 
carry on work after October | as a builder or civil 
engineering contractor unless registered. It was 
intended that, besides supplying much needed in- 
formation regarding the number of contractors in 
the country, this would form the basis of a system 
of regional grouping which would provide full 
information regarding building firms, their capacity 
and the work they had in hand. At the end of 
August, also, the first meeting was held of the 
Central Council of Works and Buildings which had 
been appointed to advise the Minister on mobilisa- 
tion of resources to secure maximum output and 
efficiency ; measures to secure maximum concen- 
tration on vital work and to restrict non-essential 
work ; priority questions ; conditions of contract ; 


|creating serious shortages in certain districts. 
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the production and distribution of materials; and 


questions of design and standardisation. 


| 


In November, employers of building and civil | 
engineering labour were required by an Order of | 


the Minister of Works and Buildings to make a 
return of the number and the trades of persons in 
their employment, including a statement of the 
value of work done by them during October. 
about the same time, it was announced that, follow- 
ing a review by the Government of the national 
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GERMANY’S NEW MINERAL 
POSITION.* 


By Cartes WiLL Writ. 


THE annual output of minerals, metals, and fuels 
since 1932 in Germany, plus the output of th 
acquired by Germany during the last two years. 
indicate that Germany to-day is surprisingly well 
supplied with minerals for essential military needs 


treas 


| In some instances, such as bauxite, aluminium, and 


programme and consultation with the Ministry of | 


Works and Buildings, it had been decided that, dur- 


ing the first six months of 1942, it would be possible 


to release a substantial number of men for the 
Services and for munitions work. 
age for various categories of men would accordingly 
be raised by about five years as from December 15, 


1941. The collection of information regarding the 


| building and contracting industries was carried a 


stage farther in January, 1942, when owners were 
called on to furnish certain details of contractors’ 
plant; the details of this Order were given on 
page 93, ante. In December, 1941, the control 
of civil building was extended to include repairs 
(including repair of war damage), maintenance, 
decoration, alteration or demolition. As from 
January 1, 1942, no work falling into these cate- 
gories was permitted without a licence if the total 
cost exceeded 100/. In addition, no work in any of 
these categories on any single property was allowed, 
if the cost, together with the cost of all similar work 
carried out during the previous twelve months, ex- 
ceeded 1001. 

In December, 1941, an attempt was made to 


the completion of a contract and transferring this 
labour to other parts of the country, thereby possibly 
It 
was stated that some contractors, on completing a 
job, had continued to pay their men’s wages even 
though they could not be started on their next job 
for two or three weeks. The Building and Civil 
Engineering (Restriction on Transfer) Order, 1941, 
made it illegal to transfer men from one site to 
another without authority. At the beginning of 
1942, the Director General of the Ministry of Work 


| stated that there had not yet been a reduction in 


the number of firms parallel with the fall in labour. 
The Ministry therefore proposed to invite the 


| Master Builders’ Federation to discuss whether 


any form of concentration was practicable. 
In the field of general engineering, an important 


J "he | molybdenum, asbestos, and particularly petro 
The reservation | 


| Magnesium, recent production has been greate: 


than 


|the combined output of the United States, (reat 


and Canada, 
minerals, such 


Britain, 
essential 


but Germany lacks tain 
as tungsten, tin, Dper 
m 
However, as Germany has been preparing for th: 
war since 1933, large quantities of these latter mincrals 
were bought and put into stock (see Table I, opposite) 
Handicapped by a deficiency of raw minerals that could 
be profitably mined, Germany first proceeded to develop 
low-grade deposits of iron and copper, and to bi ip 
mineral production regardless of cost. Examples of 
this are the pig-iron production at the Herman Goering 
Works near Salzgitter, and the increased production of 
copper at the Mansfield mines, at a cost estimated to 
be over double the world price. Since 1933, Germany 
has bartered with the Balkan States for most of their 


| mineral output and has built up large stocks by imports 


from the Western Hemisphere. The large increases in 
mineral imports since 1933 demonstrate that Germany 
began preparations for the present war some eight 
years ago. Germany's greatest increase in mineral 
supply, however, has been through the occupation first 
of Poland, then Norway, then France, the Balkans, 
and later of the Ukraine and Donetz Basin. Reports 
indicate that no time is being lost by the Germans in 


| these occupied countries in organising mineral produc- 


prevent contractors from retaining labour after | “°° ™ aucer > gut the wtmest Lensi ent of these now 


sources of supply. 

Another factor assisting Germany's war effort is the 
regimentation of labour and industry. As early as 
1936, all labour unions had been placed under Govern- 


| ment control, and labour was working 60 hours a week 


Those who obstructed the Reich’s labour programme 
were sent to concentration camps. In 1939, when the 
writer last visited Germany, food rations for the 
workman and his family were a controlling factor 
against any agitation or inefficiency of output. During 
the last decade, Germany has built up efficient manage- 
ment in all branches of her industries with full control 
over supplies and labour. 

Fuels.—The coal output in German-controlled areas 


is about half of the world’s production, or more 


| than sufficient for all purposes, particularly in the 


manufacture of coke for use in blast furnaces. Because 
of the proximity of the major coalfields to the iron-ore 


| deposits, and the well developed transportation faci- 


development during the year was the formation of | 


the Sheet Metal Industries Association, the first 


lities available, Germany is in an excellent position to 
make good use of her large coal supply. Control of 


| the Donetz coalfields in Russia, together with the iron 


meeting of which was held in Manchester at the | 


beginning of October. The Association was formed 
by firms engaged in the fabrication of sheet metal, 
ferrous and non-ferrous, for the advancement of the 
industry, and it was stated that branches were in 
course of formation throughout the country. 

A development which may become important 
for the sections of the engineering industry supply- 
ing machinery for factory equipment, such as 


mines and steel plants of the Ukraine, if held, would 
place her in a still stronger position. Coal and lignite 
are also used extensively in the manufacture of syn 
thetic petroleum products. 

The area now controlled or dominated by Germany 
consumed approximately 221 million barrels of petro- 
leum products in 1938, and produced about 78 million 
barrels (chiefly in Rumania), or 35 per cent. of the 
requirements in that year. Germany has adopted 


| extreme measures to meet the shortage resulting from 


machine tools and electrical plant, if any appreciable | 


decline in the demand for their products should 
take place during the coming year owing to the 
gradual completion of new factory construction in 
this country, is the reported request from the 
Russian Government that Great Britain 
supply special machinery to assist in building up 


should | 


the British blockade. As early as 1938, she was 
producing 14,000,000 barrels of synthetic petroleum 
products from coal. Her collapse due to failure of oil 


| supplies cannot be forecast with assurance at this time. 
| Western and Central Europe has always been primarily 


| 


Russian productive capacity beyond the Urals. | 


In cases where Russia possesses the necessary raw 
materials for the production of munitions, there is 
much to be said for an arrangement on these lines 
now that the greater part of the capital equipment 
for war factories in this country has already been 


| 
} 
| 
} 


| Spirit has been cut to the bone. 


provided. The fulfilment of such a programme would | 
require, of course, that there should be no serious | 


damage to industrial plant in this country from a 


conditions persist, it may prove in the best interests 
of the war effort as a whole to employ any surplus 
capacity in supplying machinery to Russia, thus 
enabling that country to expand its own munitions 
output, rather than to divert such capacity to the 
direct production of munitions here. The latter 
course might create serious difficulties were any sud- 


den demand for factory equipment to arise in this | 


| stocks prior to the outbreak of war. 


| 


a coal-burning area ; fuel oil has been consumed chiefly 
by the merchant marine, the national navies, and the 
petroleum industry. The British blockade has virtually 
swept the merchant marine of Continental Europe from 
the high seas. Naval requirements under present 
conditions are relatively small, and the consumption of 
fuel oil in the oilfields and in the refineries has always 
been relatively low. Civilian consumption of motor 
The most serious 
industrial problem probably is the supply of lubri 
cating oils, but Germany has pioneered in reclaiming 
and re-using lubricating oils, and to some extent 
animal and vegetable oils have been used to replace 


resumption of air raids ; but so long as the present | mineral lubricants. 


In addition, Germany probably built up substantial 
The 221 million 
barrels of indicated petroleum consumption in the 
European and Mediterranean area now controlled by 
Germany undoubtedly included considerable accumu 
lation of stocks, particularly in Germany, where the 





* Report of the United States Buredu of Mines, 
Washington, D.C., published on January 19, 1°42. 


country, for example, as a result of air-raid damage. | Abridged. 
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demand for mineral oils rose rapidly from 24 million | aluminium reduction plants than those from which the 
barrels in 1933 to 53 million barrels in 1938. In the | plants in the United States and Canada get their supply 
recent pre-war years, nearly every European country | (principally Surinam and British Guiana). The present 
was requiring the importing and refining companies to | output in Europe is 50 per cent. of the world’s produc- 
maintain from three months to six months supply of | tion, whereas the Western Hemisphere contributes only 





mineral oils on hand at all times. The rapid conquest 
of France, Belgium, the Netherlands, and Scandinavia 
placed in German hands an unknown but considerable 
amount of refined oils which had been accumulated 
under the self-sufficiency programmes of these countries. 

Taking everything into consideration, the German 
petroleum problem appears to be largely one of ration- 
ing and administration. With 78 million barrels or 
more of petroleum and petroleum substitutes at its 
disposal, and military needs and essential industrial 
needs given preference, Germany appears to be in no 
immediate danger of the failure of the military machine 
for lack of petrol and lubricants. The occupation of 
the Near Eastern oilfields by Germany, which is still 
a possibility, would add to her current supply a potential 
production of 192 million barrels annually, or more 
than sufficient for all civilian and military needs; but 
the lack of facilities to transport this oil overland to 
Germany might deprive her of any real advantage of 
such occupation for some years. 

Iron and Steel Materials.—In 1940, 46 per cent. of 
the world’s iron-ore output was produced in the | 
countries now controlled by Germany. Germany has 


| 38 per cent. Both the regions have large reserves from 
which additional production can be obtained, although 
the Western Hemisphere is at a disadvantage because 
of the transportation problem. No official production 
figures are published in Germany on magnesium output, 
and estimates vary from 18,000 metric tons to 60,000 
metric tons per annum, the most recent being 40,000 
tons for the German dominated areas. In 1940, the 
combined British-American output was only 12,000 
tons. Large plants are under construction in the 
United States and by the end of 1941 production of this 
metal in the United States and Great Britain was to 
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Germany formerly depended entirely on imports from 
the Far East and Bolivia. Germany is believed to 
have had large stocks in 1938 and to have acquired 
additional stocks in Holland. Substitutes have been 
developed for many uses, such as in the food-packing 
industries, and all available tin is reserved for highly 
essential applications. Germany has been outstanding 
in the reclamation of scrap tin and other metals for 
many years. Cadmium, a substitute in some uses of 
tin, is produced in substantial amounts in Germany and 
Poland. Tungsten is one of the few essential mineral 
products not produced in sufficient quantity within the 
new German controlled area. Germany’s nearest 
source of supply is in northern Portugal, which district 
shipped only half of its output to Germany in 1940. 
Germany’s requirements are over twice the amount 
now obtainable, but, because imports were exception- 








be at the annual rate of about 40,000 tons. By the) ally large during the years preceding the war, amount- 
end of 1942, or early 1943, the United States alone is| ing to over half of the world’s production in 1938, 
expected to have a production capacity of 180,000 tons. | reserve stocks probably are available. Moreover, 
Data are not available on Germany’s plans for expand-| Germany apparently put into stock large tonnages of 


ing the production of aluminium or magnesium. 


Other Non-Ferrous Metals.—In Europe, antimony is | years. 


produced chiefly in Yugoslavia, which accounts for 
10 per cent. of the world’s output. This new source of 
supply, together with another 10 per cent. from the rest 
of Europe, will probably give Germany a sufficient 
tonnage of antimony to meet most essential needs 














TABLE I.—GeERMAN IMPORTS OF CERTAIN STRATEGIC MINERALS (METRIC TONS).* 
| | < 

a | 1932. 1933 1934 1935. 1936. 1937. 1938. \o pa 
Tungsten ore ' -| 1,615 3,614 4,385 7,681 8,726 11,372 14,200 731 
fungsten metal and scrap (incl | 

chromium and cadmium) | 630 1,317 | 2,877 1,611 | 4,114 6,605 | 7,590 | 4,930 

Nickel ore : ‘ -| 17,604 34,513 37,609 29,013 17,651 19,990 34,215 15,800 
Nickel metal. . | 565 | 1,968 4,060 5,929 3,392 3,365 3,984 2,164 
Chromium ore 42,128 | 47,370 76,983 | 95,440 123,375 132,162 | 176,406 110,131 
Copper ore 237,878 | 240,902 324,921 | 400,538 482,471 555,577 | 653,931 336,523 
Copper metal 138,100 | 154,600 | 182,200 | 153,365 127,549 169,920 272,400 | 89,355 
Copper scrap 17,527 | 17,911 } 14,039 | 19,891 24,372 _ 32,703 27,308 12,107 
Manganese ore |} 107,000 | 132,000 | 223,000 | 394,256 229,634 | 554,170 425,785 153,75 
Molybdenum } | | | | | 
—— | 2868 | 8,045 | 20,505 | 27,359 | 34,512 | 41,861 | 64,179 | 21,365 
itanijum : | | | | | 
Vanadium ores J) } | 
Tin ore 1,858 431 | 602 1,232 1,563 { 6,623 | 6,142 | 2,634 
rin and tin alloys ol 9,038 | 11,281 | 13,470 | 11,824 | 9,176 | 10,320 | 12,090 4,768 





* Statistics from 


occupied the iron mines of Krivoi Rog in the Ukraine, 
said to contain 1,000 million tons of high-grade ore and 
to have an annual production of about 18 million metric 
tons. This new source of supply, if held, together with 
the high-grade ores from Sweden and the enormous | 
deposits of Lorraine, in France, provide Germany | 
with ample materials to supply the requirements of | 
her steel plants. German controlled areas accounted 
for 44 per cent. of the world’s output of pig iron in 
1940. It is probable that the blast furnaces in the | 
Ukraine have been destroyed by the retreating Rus- | 
sians, and it may take a year to rebuild them. Never- | 
theless, Germany is well supplied with all essential pig- | 
iron requirements from the blast furnaces within her 
borders and the adjoining areas in France and Belgium. 
The shortage of manganese ore was becoming serious, | 
but the occupation of the Nikopol Manganese Mines, 
in the Ukraine, has provided an adequate source of 
supply with an annual output of 1,200,000 metric tons, 
or nearly double that of the Western Hemisphere. The 
areas now tributary to Germany produced 27-5 per 
cent. of the world’s manganese ore output in 1940. 
Within the German-occupied countries, the production 
of chromite in 1940 was 10 per cent. of the world’s 
output. Presumably this production is inadequate to 
meet German needs. Recent agreements with Turkey 
included provisions for increasing chromite shipments | 
to Germany, and these, together with stocks on hand, | 
will probably meet all necessary requirements during | 
the next few years. Both Great Britain and the | 
United States depend largely on overseas imports from | 
Africa, India, Turkey, and New Caledonia for their | 
requirements. 

Light-Weight Metals.—In 1933, the United States 
output of aluminium was more than double that of 
Germany, but in 1940 it is estimated that Germany 
produced 240,000 metric tons, against 187,000 tons in 
the United States. Aluminium production in German 
controiled countries, France, Italy, and Norway, and 
also in Switzerland, in 1940 was 15 per cent. greater 
than the combined output of the United States, Canada, 
and Great Britain, and amounted to 47 per cent. of the 
world total. A recent survey shows that the aluminium 
plants in German controlled Europe had a total 
capacity of 560,000 tons at the end of 1941, compared 


} 
| 


with approximately 580,000 tons in the United States, | 


Canada, and Great Britain. By the end of 1942 or 
early in 1943, the production capacity of the latter 
countries should exceed 900,000 tons. 

Germany is amply supplied with bauxite for 
aluminium manufacture. The extensive deposits in 
France, Italy, Yugoslavia, and Hungary are situated 
in a much more favourable position for transport to the 
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| production. 


| stocks of copper are said to have been acquired in 





Germany’s annual copper consumption reached 300,000 
metric tons in recent years, judging from imports and 
Germany and Austria produce probably 
less than 40,000 tons, so that a large deficit exists. 
With the control of the Bor Mines in Yugoslavia, and 
the exports available from Spain, Norway, and Sweden, 
Germany's position has been improved. In 1940, 
German controlled countries (not including Spain) 
accounted for approximately 150,000 tons, or about 
7 per cent., of the world’s output of copper. Large 


France, Belgium, and Holland, and estimates indicate 
that Germany will have a sufficient supply for essential 
military needs for the immediate future. Every effort 
has been made in Germany to replace copper with 
plastics, aluminium, and other metals. The occupa- 
tion of the lead-zinc districts of Upper Silesia, Poland, 
and Trepea, Yugoslavia, has greatly increased Ger- 
many’s supplies of these metals. Italy is also a large 
contributor, and Tunisia and Algeria likewise produce 
substantial quantities. Thus, both in lead and zinc, 
Germany controls sufficient production to meet her 
requirements. In 1940, the German-dominated coun- 
tries produced 33 per cent. of the world’s zinc output 
and 25 per cent. of the lead output. 

As Italy is the largest producer of mercury, followed | 
by Spain, the two countries controlling 75 per cent. of 
the world’s output, ample supplies are available. On 
the other hand, even at present high prices, production 





in the Western Hemisphere and elsewhere outside of 
Europe is barely enough to meet demands, and there | 
is some uncertainty as to how long present rates of | 
production can be maintained. Germany’s lack of 
| tungsten is being compensated in part by molybdenum, 
| of which there were large imports for stock in recent 
| years. The increased use of molybdenum in steel 
| alloys, in wires for electric-furnace windings, and to 
replace platinum points in electric contact devices and 
sparking-plug points, makes it an essential metal in 
| the manufacture of war machines. Germany now 
| controls about 7 per cent. of the world’s output, which, 
| together with supplies in stock, should meet all vital 
| military needs for some time. Nickel is another metal 
| produced only in small quantities in the German con- 
| trolled countries, Norway and Greece being the principal 
| producers. Although a heavy importer in past years, 
Germany’s present supply is small. However, if the 
recently developed nickel deposits at Petsamo, in Fin- 
land, can be exploited, an important source of supply 
will be available. In 1940, only 2-5 per cent. of the 
‘world’s nickel output was produced in German- 
dominated countries. 

There are no important tin mines in Europe, and 





molybdenum, a substitute for tungsten, in the pre-war 
Among the minor alloy metals essential to 
German industries are beryllium, titanium, and tan- 
talum, for which Europe has been dependent upon 
imports, and vanadium, in which Germany is said to 
be self-sufficient. Germany’s source of radium from 
Austria is about exhausted. The lack of some of these 
minor metals will be a serious, though not a decisive 
handicap if the war continues for some. years. In 
German controlled Europe there is no production of 
industrial diamonds, quartz crystals, or the strategic 
grades of mica and asbestos. These deficiencies are 
being met for the time being from stock and by substi- 
tution. Except for phosphates, the shortage of which 
may become serious in a prolonged war, Germany is 
fairly well supplied with fertiliser and chemical raw 
materials. 





COAL AND ASH HANDLING 
PLANT. 


ALTHOUGH plant for the mechanical handling of coal 
and ash has for some time formed part of the equip- 
ment of steam installations, the present shortage of 
man-power has emphasised the importance of such 
labour-saving plant. Clearly, the subject is too wide 
to cover comprehensively, but the following descrip- 
tions of some examples of coal and ash handling 
equipment manufactured by Messrs. Bennis Combus- 
tion, Limited, Little Hulton, Bolton, Lancashire, should 
be of interest. We propose to deal first with an ash- 
handling plant installed at a power station in the 
South of England and a *oal-handling plant at a tech- 
nical college in the North, these plants being illustrated 
by Figs. 1 to 6, on pages 286, 287 and 290. 

The problem of removing the ash from the mechani- 
cal stoker-fired furnaces of a large boiler plant, though 
attended with some difficulty, may be solved in several 
ways. The solution here described is that of discharging 
the ash as it is discarded from the grates into a trough 
containing water, from which trough it is continuously 
collected and conveyed to a bunker. This method has 
the merits of safety and cleanliness in operation as it 
quenches incandescent material immediately and 
entrains any dust. Moreover, since the ash is dis- 
charged into a bunker from which it can be delivered 
by gravity into vehicles, the space occupied by the 
commonly-used cooling banks or dumps is saved and 
the re-handling from such banks is eliminated. The 
Bennis submerged ash conveyor illustrated was de- 
signed to handle ashes discharged hot from the travel- 
ling-grate stokers fitted to five water-tube boilers and 
has a conveying capacity of up to 10 tons per hour. 
The trough is situated in the basement of the boiler 
house, its conveyor running horizontally for the full 
length of the boiler plant and being inclined at one 
end so as to discharge to an above-ground bunker 
outside the boiler house. The length of the horizontal 
part of the conveyor is 180 ft. and that of the inclined 
part 75 ft. 

A portion of the submerged conveyor in the basement 
is shown in Fig. 1, the inclined portion, which is, of 
course, not submerged, being illustrated in Figs. 5 
and 6. The construction of the submerged conveyor 
will be best understood by consideration of the outline 
cross-section, Fig. 2, is conjunction with Fig. 1. From 
this latter view it will be evident that the trough is built 
up in sections, each consisting of a flat bottom and 
sloping side plates, the joints being, of course, made 
watertight ; the material is cast iron. The side plates 
are off-set where they join the bottom plate in order to 
form recesses in which the edges of the conveyor proper 
run. The trough, which is 34 in. over the flanges at 


the top and 22 in. in depth, is carried on cast-iron 
arched brackets pitched 10 ft. apart and spanning the 
return strand of the conveyor chain. This strand moves 
from right to left in Fig. 1, the working strand on the 
bottom of the trough moving in the reverse direction, 
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so that it is evident that the view is taken looking 
away from the discharge end of the conveyor, the 
ash deposited in the trough being pushed along by the 
front face of the links. Each link consists of a flat 
strip bent to the shape of a U, the bottom of the U 
forming the working face. The links are made of a 
special acid steel and are riveted together, through 
distance pieces to prevent deformation, at the points 
seen in Fig. 1. The pitch is 12 in. and the chain 
formed by the links is quite flexible as may be inferred 
from the catenary forms between the supporting rollers, 
these rollers being spaced 8 ft. apart. 

The trough is kept filled with water to the level 
indicated in Fig. 2. The chutes from the ash hoppers 
discharge below the water so that the ashpits have an 
effective air seal. The water level is kept constant 
by means of a float-operated valve. The return strand 
of the chain at the end of the horizontal portion of the 
conveyor is carried over two hexagonal idler pulleys one 
above the other, and dips down into the trough over the 
top one, passing under a large roller which holds it down 
in the working position. A similar roller prevents the 
working strand from rising out of the trough at the 
junction of the inclined portion of the conveyor with 
the horizontal portion. These rollers do not interfere 
with the passage of the ashes and appropriate coamings 
at the curves prevent any tendency for the working 
strand to rise. Renewable wearing pieces are fixed 
throughout the trough bottom. The construction of 
the inclined portion of the conveyor will be clear from 
Figs. 5 and 6. It may be noted that the photograph 
from which Fig. 5 has been reproduced was taken 
with the ash removed as to render the links 
more clearly visible. The angle of the inclined por- 
tion is 35 deg. to the horizontal and as the angle of 
repose of moist earth, which may be taken as equiva- 
lent to the damp ash, is 50 deg. there is a sufficient 
margin to prevent the ash from running back during 
its ascent. The chain at the top of the incline, that 
is, at its delivery end above the bunker seen to the 
right of Fig. 6, passes over a hexagonal driving 
drum, the driving gear being housed in a corrugated 
iron shed. This gear consists of a 10 h.p. motor coupled 
through worm and spur reduction gearing to the drum 
shaft. The motor control is actuated from the base- 
ment level but throughout the whole length of the 
conveyor emergency stop push-buttons are provided. 

The bunker into which the ash is discharged is of 
reinforced concrete and is designed to hold 4,600 cub. 
ft. of wet ash, weighing 50 |b. per cubic foot, its capacity 
being 100 tons. The bunker stands on a reinforced- 
concrete raft in order to distribute the vertical load 
uniformly over the ground, and a wind pressure of 
20 Ib. per square foot has been allowed for in the design. 
The bunker has a double hopper bottom, this construc- 
tion being adopted in order to prevent “ arching *’ when 
the ash is being withdrawn. he hoppers terminate in 
sliding outlet valves, with openings approximately 3 ft. 
square, operated by screw gear, sprocket wheels and | 
chains. The steel hopper on the left of Fig. 6 is part of | 
an earlier lay-out, but is employed in case of emergency, 
being filled with ash by means of a skip-hoist to which 
wagons running in the boiler house basement discharge. 
The rails on which these wagons run can be seen in Fig. 1. 
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On the left hand of the boiler ash hoppers in this illus- 
tration are seen rack-operated doors with their openings 
facing the rails. Shoulda stoppage of the conveyor occur 
through, say, interruption of the current supply, the 
ash may be withdrawn through these chutes into the 
wagons, which are then run to the skip-hoist for transfer 
to the steel bunker. These doors form part of the 
original equipment used before the submerged ash con- 
veyor was installed. The smal! projecting chutes in the 
middle of the hoppers enable tailings to be dumped 
either into the wagons or the conveyor at will. The 
hoppers on the left, above a second line of rails are for 
loading riddlings into the wagons. 


The Bennis U-link conveyor is also employed exten- 


sively in the conveyance of small coal. An example 
showing its use for charging bunkers in a colliery 
is illustrated in Fig. 3. The working strand runs 
in a trough over the top of the bunkers, the trough 
having openings in the bottom fitted with control 
doors. The coal as it is pushed along falls through 
which ever door is opened, so that distribution into 
any one of the row of bunkers is effected at will. 


the figure. The return strand, moving from left to 
right, is carried above the working strand. In this 
installation some minor differences in the construction 


The | 
chain travels along the trough from right to left in| 





CoaL Conveyor Over BuNKERS. 


link is the interior of the bottom of the U and not the 
exterior, as in the case of the ash conveyor. An 
application on a smaller scale is shown in Fig. 4 this 
having been installed in a technical college for testing 
and demonstration purposes. 

Two of the boilers are of the Economic type, each 
having an inside diameter of 8 ft. 9 in., and a length 
of 15 ft. The normal evaporative rating per boiler is 
8,000 Ib. of steam per hour at a pressure of 100 |b. 
per square inch from feed water at 170 deg. F., with 
a maximum output of 9,500 Ib. per hour, both for 
continuous steaming. An important function of the 
plant, apart from supplying steam for power and 
heating, is the determination of thermal efficiency 
with different fuels, so that certain features are em 
bodied. Thus, the heating surface is designed to give 
maximum thermal efficiency rather than abnormally 
high outputs when forced, while the shells are lagged 
with glass silk, held in place by stainless steel bands 
for the sake of appearance and durability. Again. 
firing is by means of Bennis stokers of the induced- 
draught type. The smokeboxes discharge into a hori 
zontal trunk above and behind the coal conveyor, 
the trunk terminating in a Y-piece, one leg of which 
is connected to the chimney, while the other. is con- 
nected to the inlet of the induced-draught fan. Dam- 


of the links from those seen in Fig. 1 will be noticed. | pers are fitted at appropriate points so that the pro- 
Distance pieces across the links in the region of the | ducts of combustion can be either passéd directly to the 
rivets are not employed and the working face of each | chimney or to it through the induced-draught single- 
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inlet fan. The fan is driven by a variable-speed motor 
with hand-operated control gear, which enables it to 
be reduced from its maximum speed to 70 per cent. 
of that speed. The fan bearings are water-cooled. 

The stokers are belt-driven from a line shaft through 
three-speed cone pulleys and three-speed reduction 
gears, an arrangement which enables a choice of nine 
different speeds to be given to the throwing boxes and 
firebars. The motor driving the stoker line-shaft is 
connected electrically to a high- and low-water alarm 
fitted to the boiler safety valve. When the water 
level exceeds the predetermined maximum or falls 
below the minimum the current supply to the motor 
is cut off and the stokers cease to feed. The coal 
required is delivered from lorries into a large hopper- 
shaped bunker, the discharge door of which opens into 
the boot of an inclined bucket elevator. The discharge 
chute of the elevator is situated above the hopper of an 
Avery automatic weighing machine. This machine 
can be seen at the top of Fig. 4, but the bucket 
elevator is not visible. As soon as the weighing 
machine hopper is full, the driving motor of the eleva- 
tor is automatically stopped until all the coal has been 
weighed, and does not restart until the now known 
weight of coal has been discharged into the chute below 
the weighing machine. This chute and the guide chute 
on the trough of the U-link conveyor are readily dis- 
tinguishable in Fig. 4. The motors of the elevator 
and conveyor are electrically interlocked, so that auto- 
matic starting and stopping in the correct sequence, 
as determined by the delivery of the weighed coal, 
is provided. 
is first inclined upwards to the platform level and 


then runs horizontally above the stoker hoppers into | 


which the coal is dropped. The conveyor trough is 
% in. wide by 6 in. deep, measured inside. The gear 
in the right-hand foreground is for tensioning the 





The working strand of the conveyor | 


Coat Conveyor TO STOKER Hoppers. 


chain. Because of the purpose for which the plant has 
been installed, the amount of coal handled is not 
great. At the same time this size of plant approximates 
to that of a number of the smaller industrial installa- 
tions. In a large plant, however, the U-link chain 
conveyor is capable of handling small coal at up to 
60 tons per hour and conveying it from wagons to the 
boiler furnaces. 
(To be continued.) 








NEW CABIN-TYPE MoTOR LIFEBOATS.—Last December 
the construction of the first of a new type of motor 
lifeboat was commenced, and three more of the same 
| type have since been laid down. They are a development 
of the powerful Watson cabin-type of lifeboat, are 46 ft. 
| in length, and are driven by two 40-h.p. Diesel engines. 
| The vessels have a speed of over 8 knots and can travel 
200 miles at full speed without refuelling. These new 
| boats are the first in the fleet of the Royal National 
Life-Boat Institution to have the steering wheel amid- 
| ships instead of at the stern. They will cost about 
10,0001. each. 





“Wire Ropes AnD CorpAGE.’’—In our issue of 
November 28, 1941, page 429, we noted the publication 
by Messrs. Dixon Corbitt, Limited, Teams Rope Works, 
| Gateshead, of the second edition of their handbook with 
| the above title, originally issued in 1933. We have now 
received from the firm a copy of their recent revision of 
this second edition, in which some amendments have 
been made to the historical section. The opportunity 
has been taken, also. to extend the data section by 
including tables of dimensions of thimbles and splices 
for wire ropes. Safe loads for double slings at various 
angles, methods of using slings and pulley blocks, haulage 
on inclined planes, etc., are other matters dealt with. 


HIGH-CONDUCTIVITY BERYLLIUM- 
COBALT-COPPER ALLOY. 


For some years past metallurgists have been familiar 
with the properties of binary beryllium-copper alloys 
in which the beryllium content may range from as little 
as 0-1 per cent. up to 2} per cent. These alloys, which 
possess high tensile and fatigue strengths and great 
| hardness, combined with good electrical conductivity 
| and resistance to wear and corrosion, are employed for 
| current-carrying springs and other parts of electrical 
|equipment, for instrument springs and diaphragms, 
land for a variety of other components in precision 
| instruments. An improved ternary alloy of this type, 
| containing a small percentage of cobalt in addition to 
| beryllium, has recently been developed by Messrs. 
| Mallory Metallurgical Products, Limited, 78, Hatton- 
| garden, London, E.C.1. It is stated that the alloy, to 

which the name Mallory 73 Beryllium Copper has been 
| given, possesses more uniform physical properties than 
| the straight binary alloy. Springs or other parts of 
| complicated shape may be fabricated from the alloy 
|in the soft state and a short heat treatment develops 

remarkable physical properties in the material. It is 
claimed that, in the fully heat-treated condition, the 
| alloy has an ultimate stress value of from 75 tons to 

90 tons per square inch, a 0-1 per cent. proof stress of 
| 65 tons to 70 tons per square inch, an elongation, on 

44/A, of 3 per cent. to 5 per cent., a Brinell hardness 
of 350 to 420, an endurance limit of +18 tons to 
| 20 tons per square inch, and an electrical conductivity 
of 25 per cent. to 30 per cent. of that of the Inter- 
national Annealed-Copper Standard. 
The high physical properties obtained as a result of 
heat treatment are due to precipitation hardening. 
The first stage of the heat-treatment cycle consists in 
quenching the material from a high temperature and 
the second or hardening stage involves heating for a 
| period at a comparatively low temperature after the 
completion of fabricating operations. When inter- 
mediate annealing of the alloy is necessary during the 
course of a fabricating process, it is stated that this 
should be carried out by heating to 800 deg. C., soaking 
at that temperature for a period of 20 minutes to 30 
minutes and quenching in water. The temperature 
and duration of the second or hardening treatment 
vary slightly with the condition of the alloy before 
hardening. It is stated that the best results are 
obtained, in the case of material in the annealed condi- 
| tion, by heating for two hours at a temperature of 
between 310 deg. and 320 deg. C., and in the case of 
| cold-worked material by heating for one hour at 
between 300 deg. and 310 deg. C. This treatment may 
be carried out in an air furnace, provided that the parts 
are suitable for subsequent cleaning in a pickling 
solution containing 100 grammes of sodium dichromate, 
50 c.c. of concentrated sulphuric acid and 1,000 c.c. 
| of water, in order to remove the film of beryllium oxide 
formed on the surface of the alloy. In the case of 
small hair springs and similar parts, however, the 
second or hardening treatment must be carried out in 
an atmosphere of hydrogen or nitrogen. 

The alloy is capable of being soft soldered without 
| appreciable difficulty after the final heat treatment 
| and, it appears, may also be silver soldered successfully, 
| but in this case the jointing operation must be carried 
| out before the heat treatment. The material is avail- 
| able in the form of strip up to 6 in. wide and down to 
0-002 in. thick, circles for cupping or drawing, rod 
and wire down to 0-001 in. in diameter, stranded wire, 
fine strip for hairsprings down to 0-010 in. wide and 
|0-0005 in. thick, and round or Bourdon tubes. Bi- 
metal strip consisting of silver and Mallory 73 alloy is 
also available. The material is employed for relay, 
circuit-breaker and thermostat springs, instrument 
| hairsprings, vibrator arms, spring washers, contact 
| blades and clips, instrument diaphragms and capsules, 


| thermostat bellows and similar applications. 





| 








| BELGIAN-ConGO COPAL FOR PAINTS AND VARNISHES. 


|—The Minister of Supply has issued the Control of 
' 


| Paint, Lacquer and Varnish (Nos. 1 and 2) Orders, 1941- 
42, Direction No. 2 (S.R. & O., 1942, No. 414, price 1d.). 
| This Direction exempts paints, lacquers and varnishes 
| containing Belgian-Congo copal from the operation of 
| the Orders, and these materials may therefore be acquired 
and disposed of, or further manufactured, without a 
licence. 


SHIPPING SPACE AND Exports.—Exporters are asked 
to note that the issue of an export licence carries no 
guarantee that shipping space will be available. Shipping 
space for goods consigned to Turkey, Egypt and the 
Sudan, Syria and the Lebanon, Palestine, Cyprus, Iraq 
and Aden is allocated by the United Kingdom Com- 
mercial Copo,ration, Limited, Plantation House, Fen- 
church-street, London, E.C.3, to whom applications for 
space should be addressed. 
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INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Member.—Harold Stewart Aspinall, London, W.C.2, 
Thomas Gammon, Weybridge, Surrey; John Mcll- 
waine, Renfrew ; Thomas Edward Silk, West Brom- 
wich ; Henry John Swift, Derby. 

Associate Member to Member.—Edwin Cardwell, 
B.Se. (Eng.) (Lond.), Newcastle-upon-Tyne ; Leonard 
Wilkes Gummer, Rotherham ; Paul Lewis Henderson, 
Ph.D. (Cantab.), M.Eng. (Sydney), Sunshine, Victoria ; 


James Jack Purves Mackenzie, B.Sc. (Edin.), Mex- 
borough; George Victor Stanway, Stoke-on-Trent ; 


John Robert Whittaker, Ph.D., M.Sc. Tech., Guild- | 


ford; Denis Adolph Sydney Williams, B.A. (Oxon.), 
Chester. 

Associate Member.—Frank Ashton, Manchester ; 
Albert Edward Baker, Birmingham; Marcel Jean 
Benoit, London, W.6; William Bentley, Leicester ; 
Harold Bramley, B.Sc. (Leeds), Doncaster; John 
Brown, Dundee; Roderick Ernest Wallington Butt, 
B.Sc. (Eng.) (Lond.), Wolverhampton ; Thomas Stanley 
Charleson, B.Sc. (Glas.), Swansea; Henry Alfred 
Cowlin, Bristol; George Gwynne Davys, Southall, 
Middx.; Claude Arthur Dumbleton, Peterborough ; 
William Thomas Ellison, Manchester; Cecil William 
Foale, Buenos Aires, Argentina; Ambrose George, 
Paisley; Sidney Frederick Greenland, Stoke-on- 
Trent; Sylvester Smith Hickinbotham, Lancaster ; 
Savell Ormrod Hicks, Belfast ; Harold Higgins, Leeds ; 
Eric Ingram, Prescot, Lancs. ; Rupert Edward James, 
Leeds ; Herbert Simpson Wight Jones, London, E.14 ; 
Alfred Carl Helmut Kantorowicz, Welwyn Herts. ; 
Richard Kirchner, London, N.W.10; Harold Mark 
Lavender, Staines, Middx.; David Winthrope Low, 
Renfrew; John Francis Machin, Gourock; Hans 
George Bernard Marckwald, Dipl. Ing., Holywell, 
Flintshire ; Robert Charles Stephen Matthews, London, 
E.C.2; Walter Ronald Matthews, London, N.1; 
George Mawson, Bradford; Terence Bartholomew 
George Meehan, London, S.E.2; Harold Monks, 
Liverpool; James Thomas Moore, B.Sc. 
Rugby ; Douglas Peter Muirhead, Prestwick, Ayrshire ; 


Malcolm Livingstone Murdoch, Ince, Chester ; Robert | 


Edward Nelson, Ebute Metta, Nigeria; Joseph 
Noguera, Salford; Gerald Bernard Oliver, Hull; 
Antonin Pospisil, Gateshead ; John Eric Richardson, 
Ph.D., B.Eng. (L’pool.), Oldham; Captain Walter 
Robert Rudd, R.E., Birmingham; Jack Aubrey 
Schofield, Sowerby Bridge, Yorks.; Guy Taite Shoo- 
smith, M.A. (Cantab.), Erith, Kent ; Frederick William 
Sykes, Tipton, Staffs.; Frederick George Wickens, 
Brighouse ; William Bernard Williams, Enfield, Middx.; 
William Winstanley, Wigan. 
Graduate to Associate Member. 
nett, Nottingham ; 
B.Se. (Leeds), R.A.O.C., Leeds; William Arthur 
Carter, London; William Charison, Bexley Heath, 
Kent; Nigel Douglas-Pennant, B.A. (Cantab.), Lon- 
don ; Frederick William Durden, Gateshead-on-Tyne ; 
Frederick Thomas Dyer, Ipswich; George Gosselin 
Elliott, B.Sc. (Cape Town), Wynberg, Cape Province, 
South Africa; Geoffrey Maurice Harbert, Orpington, 


Frank Baker Ben- 


Kent ; Jack Malcolm Hawes, Ascot; James Stephen | 


King, Darlington; Cecil John Lamb, B.Se. (Glas.), 


Darlington; George Wishart Nicholas, Winchester ; | 


Carroll Parker Nicholson, Buenos Aires, Argentina ; 


William Gibson Pilling, Derby ; John Waldon Ellison | 


Pratt, Southport; Kenneth Cecil Pratt, London ; 
3raham Robertson, Farnborough; James Clifford 
Roebuck, Gloucester ; George Davison Tinkler, Man- 
chester; Ronald Valentine, Bolton; Captain Harold 


Gordon Vallings, R.A.O.C., Chilwell ; Herbert White- | 


head, Coventry; Major Thomas Basil Wilkinson, 
B.Eng., Ph.D., R.A., Stoke-on-Trent ; Arthur Willetts, 
Wolverhampton. 

Student to Associate Member.—Lieut. Cecil Ambrose 
Wonham, I.A.0.C., London. 





REFRACTORIES FOR Basic OrpeEN-HEARTH FURNACES. 
In a recent issue of the American journal Industrial 
Heating, Mr. C. R. Austin describes the development of 


basic refractory hearths in the United States open-hearth | 


steel industry. He states that two types of hearth have 
now been adopted. The first consists of a plastic chrome- 
ore mixture placed above the chrome bricks built into 
the bottom of the furnace. The use of the plastic 
mixture has the advantage that the thickness of the 
overlying sintered magnesite hearth can be reduced. 
The plastic mixture is applied to a thickness of from 
2} in. to 6 in., and is sintered in place prior to the burning- 
in of the completed hearth. The second type of hearth 
consists of a rammed magnesite mixture applied to a 
thickness of about 6 in. 


(Glas.), | 


Captain James Alan Birdsell, | 


BRITISH STANDARD 
SPECIFICATIONS. 


or 2s. 3d. including postage. 


Tue following specifications of engineering interest 
| have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. net, 


APRIL 10, Ig42. 





PERSONAL. 

Mr. A. J. G. Smout, who is a life governor of the 
University of Birmingham, has been elected a membe; 
of the Council of the University. 

Mr. K. J. B. Wourr, M.Sc., has been appointed chief 
metallurgist to Messrs. David Brown Tractors, Limited, 
Huddersfield. 


| 
Mr. W. E. Bassett, consulting engineer, Melbourne, 


Carbon Steel_—A revision of the specification for | has been nominated President of the Institution of 


“20” carbon steel (suitable for welding) for aircraft 
has been undertaken so as to cover material supplied 
in the cold-drawn as well as in the as-rolled condition. 


requirements of specification En.3 in the general 
|engineering series for wrought and alloy steels, as 


covered by No. 970-1941. The scope of the specification 
has also been enlarged to cover bars and billets for 


forgings, as well as forgings. [Price ls. net, or ls. 3d. 


including postage. } 


Water Taps and Ball Taps.—A war-emergency speci- | 


fication, No. 1010-1942, for bib, pillar, globe, and stop 
taps, from } in. to 2 in. in size, all of the screw-down 
pattern, and ball taps, has recently been issued under 
the authority of the Ministry of Works and Buildings, 
having first been approved by the Standardisation 


Committee of the Ministry. The specification is based | 


on the model specification for water pipes and fittings 
issued by the Ministry of Health, and has been prepared 
in collaboration with the British Waterworks Associa- 
tion. Owing to the shortage of materials arising from 
the war, modifications to the Ministry of Health speci- 
fication were recommended in the Schedule of War- 
Time Building Supplies. Attention is drawn in the 
present specification to these modifications, which 
relate essentially to quality of material and economy 
in metal. 


Galvanised Hollow-Ware.—A measure of standardi- | 
sation of hollow-ware was foreshadowed by the Board | 


of Trade in the Hollow-Ware (Control of Manufacture) 
Order, 1941. This standardisation has now been 
taken a step farther by the publication, by the British 
Standards Institution, of a war-emergency Schedule of 
Galvanised Hollow- Ware (includiag ware with japanned 
or alternative finish). This, which is designated 
BS/BOT No. 11-1942, forms the first of a series of 
schedules for hollow-ware which are to be issued by 


, » im > y » | 
William Lawson Hurdman, M.Sc. (B’ham.), Sheffield ; | og ag been wey oe —— 
Major James Martin Hurley, R.E. (ret.), Edinburgh ; | ; tat teasing oe Se ee ee | 


It also brings the specification into line with the | 


| Engineers, Australia. 

Mr. G. B. Hurcnines, Director of Salvage andi Re- 
covery, Ministry of Supply, has joined the board of the 
Waste-Paper Recovery Association. 

Proressor R. G. Batson, M.Eng., M.Inst..k., 
M.1I.Mech.E., will be inducted as President of the Liver- 
| pool Engineering Society at the annual general mecting 
to be held on April 15. The retiring President 
Mr. L. Str. G. Wrixinson, M.C., M.Se., M.Inst..} 
M.I.Mech.E., will deliver his presidential address. 

Mr. R. J. Boyp, M.E. (Sydney), Chief Desicning 
Engineer, Department of Irrigation and Water Supply 
Brisbane, Queensland, has been awarded the Peter Nic«| 
Russell Memorial Medal for 1941 by the Council of th» 
Institution of Engineers, Australia. 

Mr. E. S. LuykKs, managing director of Messrs. Mec} 
|anisations and Aero, Limited, has been appointed a 
director of Messrs. Morris Motors, Limited. 

Messrs. MATTerRsoN, Limrrep, Shawclough, Rochidat 
have entered into sole selling-agency arrangements with 
Messrs. Dowpine AND Doi, Limrrep, 3, The Green 
Wimbledon Common, London, 8.W.19, for their gear 
generating attachments for shapers, excepting only for 
Spain, the Netherlands and the Union of South Africa 

Mr. EF. A. Writson, chairman and managing director 
of Messrs. Dawnays, Limited, for the past 23 years, has 
now retired from the board of the company. 

Mr. CHARLES Hutme, M.I.Mech.E., engineer and 
general manager of the Uxbridge, Maidenhead, Wycombe 
and District Gas Company, has retired. 

Mr. N. A. MatHeson, A.I.Mech.E., has been appointed 
| general manager and engineer of the Dundee Harbour 
Trust. 
| The Secretary for Mines has appointed CAPTAIN &. 
WaLton-Brown, J.P., M.Sc., M.Inst.C.E., M.I.Min.F.., 
M.I.Mech.E., to be a member of the Board for Mining 


| Examinations. 


Str GEORGE BEHARRELL has been appointed Director 


the British Standards Institution at the request of the | General of the various raw-material controls operating 


Board of Trade. The others comprise BS/BOT No. 12, 
which deals with enamelled or tinned hollow-ware 


to cast-iron hollow-ware ; and BS/BOT No. 14, concern 
ing japanned hollow-ware. The articles which will be 
permitted to be manufactured under the provisions of 
the Hollow-Ware (Control of Manufacture) Order, will 
be available only in the sizes listed in the schedules. 


hollow-ware before any further orders are placed. By 
concentrating on the production of a limited range of 
articles and sizes in war-time, it will be possible to 
make available a greater quantity of the items essential 
to the needs of the community than would otherwise 
be the case. [Price 6d. net, or 8d. including postage.] 

Red-Lead Paints.—A new specification, No. 1011- 
1942, deals with ready-mixed red-lead paints. It has 
been prepared at the request of the manufacturers, and 


constitutes an addition to the series of British Standards | 


(wrought or stamped steel); BS/BOT No. 13, relating | 


These chewld, theseftes, bo consulted by purchases of | re-joined the board of Messrs. Broadway Enginecring 


| Company, Limited, London, N.W.9. 


| under the Ministry of Supply. 


Mr. J. R. F. BRapFoRD has been elected chairman, 
and Mr. C. 8. L. BuRLEIGH, vice-chairman, of the 


“| Devon and Cornwall Area Committee of the Associated 
| Road Operators, Limited, the director and secretary of 
| which is Mr. R. W. Sewill, M.A., M.Inst.T., 120, Pall 
| Mall, London, 8.W.1. 


| 


FLYING Orricer E. C. DANIELS, R.A.F. (Res.), has 


NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 
| The Welsh Coal Trade.—A good deal of comment has 
| been made in South Wales during the past week at the 
action of the miners in the coalfield in taking Easter 
Monday and Tuesday as holidays. It was pointed out 


at present available for paints and paint materials. | that the present demand was for increased production 
The specification has been prepared on the basis of | and that employees in other vital industries were work- 
peace-time requirements, but a war-emergency revision | ing throughout the holidays. Labour was available at 
slip is included, which indicates the relaxations per-| tne docks for loading vessels on payment of overtime 
mitted owing to the present scarcity of some of the| ates. Conditions on the Welsh steam-coal market 
raw materials employed. The specification provides | .,owed no material change during the week. There was 
for two types of paint. namely, Type 1: genuine red- | 4 prisk demand but collieries as a rule were kept occupied 
lead paint, containing from 78 per cent. to 82 per cent., lin fulfilling orders for the essential war industries and 
by weight, of dry non-setting red lead and not more | the public-utility undertakings. As a result, only a 
than 4 per cent. of argillaceous or other extender ; and | .mall amount of new business could be entertained for 
Type 2: red-lead paint, containing not less than 60 per | gelivery over 9 long period. Best large descriptions 
cent. of any non-setting red lead and not more than | continued to attract attention but supplies were not 
15 per cent. of argillaceous or other extender. Methods | easy to stem for delivery over some months ahead. 
of carrying out the various tests covered by the speci- | supplies of the sized kinds were also difficult to obtain 
| fication are given in an appendix. for delivery over some months. Potential outputs of 
| the bituminous small kinds were well sold ahead and, as 
la result of the scarcity of these sorts, some of the better 
dry steam smalls were busier. Inferior dry steam smalls, 
however, continued to attract little attention and were 








BOOKS RECEIVED. 


| United States Geological Survey. Water-Supply Paper | dull. 

| No. 849-C. Geology and Ground-Water Resources of 

| the Baimorhea Area, Western Texas. By W.N. WHITE, | MANUFACTURE OF AERO ENGINES 
H. 8. Gate and S. 8. Nye. Washington: Superin-| Brazilian Government and Messrs. Wright Aeronautical 
tendent of Documents. [Price 15 cents.] | Corporation, New York, U.S.A., have recently signed an 

| American Society for Testing Materials. Index to A.S.T.M. | agreement under which seven- and nine-cylinder Wright 
Standards, Including Tentative Standards, December,| Whirlwind engines ranging from 235 h.p. to 450 h.p., 
1941. Specifications; Methods of Testing; Recom-| will be manufactured in Brazil. The new operating 
mended Practices ; Definitions of Terms; Charts and| company, known as the Fabrica Nacional de Motores, 
Tables. 260, South Broad-street, Philadelphia, Pa.,| is stated to be the first aircraft-engine manufacturing 


| U.S8.A.: American Society for Testing Materials. [Free.} | company to be formed in Brazil. 








IN BRAzIL.—The 
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NOTES FROM THE NORTH. 


GLaAsGow, Wednesday. 


ottish Steel Trade.——There is little change in the 
Scottish steel trade. Shipbuilders are specifying freely 
for plates and sections and in no instance have opera- 
tions been held up through short deliveries. Boiler- 


makers have also been taking up a considerable tonnage 


of plates, and the demand for special qualities of steel is | 


increasing. Light steel is in good request and black-steel 


sheet makers have numerous orders booked for prompt | 
The raw material position is reported to be | 


delivery. 
satisfactory at the moment. 
and are as follows : 
ship plates, 161. 38. per ton ; 


Quotations are unchanged 


sections 15/. 8s. per ton; 
wdium plates, § in. and thicker, rolled in sheet mills, 
21/. 15s. per ton; black-steel sheets, No. 24 gauge, 
22). 158. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 

Valleable-Iron Trade.—The malleable-iron makers in 
the West of Scotland are well employed; supplies of 
material have been much better of late. The 
re-roliers of steel bars are rather quiet, but have good 
stocks of semies on hand and are ready to meet any 
demands for prompt delivery. The following are the 
current quotations :—Crown bars, 15/. 12s. 6d. per ton ; 
No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 131. 17s. 6d. 
per ton; and re-rolled steel bars, 17/. per ton, 
all for heme delivery. 

Scottish Pig-Iron Trade.—No change has to be reported 
in connection with the pig-iron trade of Scotland. There 
is strong pressure for hematite and basic iron, so that 
stocks are not allowed to accumulate. Foundry grades 
of iron are moving fairly well as a better demand exists. 
Supplies of iron ore have been coming forward quite 
satisfactorily. To-day’s market quotations are as 
follows :—Hematite, 61. 188. 6d. per ton, and basic iron, 
6d. per ton, both delivered at the steelworks ; 
foundry iron, No. 1, 61. 5s. 6d. per ton, and No. 3, 
6/. 3s. per ton, both on trucks at makers’ yards. 


u 
) 


raw 


15a. 


6l. Oa. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

lron and Steel.—After taking a holiday on Monday only, 
the main steel and engineering works resumed operations 
yesterday, and will now have an uninterrupted run until 
Whitsuntide. On Monday, maintenance men carried out 
urgent repairs to plant and machines that have been 
running at full capacity since the beginning of the year. 
Absenteeism in Sheffield works is remarkably low and 
suggestions to the contrary are groundless. 
conway, chairman of Messrs. Thos. Firth and John 
Brown, Limited, has thrown light on this matter. He 
stated that criticisms were sometimes made that output 
was affected either by the fault of Government purchasing 
departments, by errors of works management, or by slack 
working and absenteeism. Such charges could not be 
made against his firm. Government departments might, 
and indeed must, make changes in the type of product 


ordered, but those changes had been made in consultation | 


Boiler plates, 17/. 12s. 6d. per ton : | 








Lord Aber- | 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions in the iron and allied 
trades are such that general commercial business must be 
kept within narrow limits. The control of production 
and distribution regulations are working quite smoothly 
and privileged buyers can specify for their requirements 
with the assurance of reasonably prompt delivery. 
Nearly all raw materials are abundant and most semi- 
finished products are in ample supply, while producers 
of finished commodities are dealing satisfactorily with 
the delivery demands. 

Cleveland Iron Trade.—A gradual increase in foundry 
activity has resulted in a rather larger demand for pig 
iron though the tonnage of scrap passing into consump- 
tion is greater than ever. Cleveland pig remains scarce, 
and there seems little likelihood of any material increase 
in the light and irregular production. Foundry iron 
users are thus largely dependant on other producing 
areas for supplies. Fixed prices of Cleveland pig remain 
at the equivalent of No. 3 description at 128s. delivered 
to Tees-side buyers. 


Basic Iron.—IiIn the continued absence of market 
transactions the official figure for basic iron remains 
nominal at 120s. 6d. Makers are maintaining production 
at a level which is rather more than sufficient for the 
heavy needs of their consuming departments. 

Hematite.—The utmost economy is still necessary in 
the use of hematite and further restriction of distribution 
is threatened notwithstanding the extending use of 
substitutes. While consumers continue to complain of 
the shortage, the consumption of refined iron in place of 
hematite promises to ease the pressure for the latter. 
Stabilised values of hematite remain at the level of No. 1 
quality at 138s. 6d. delivered to North of England 
customers. 

Blast-Furnace Coke.—Holders of Durham blast-furnace 
coke have substantial parcels for distribution, but are not 
pressing sales. Prices are ruled by good medium qualities 
at 37s. 6d. f.o.r. at the ovens and are firm. 

Manufactured Iron and Steel.—Re-rollers still have 
satisfactory working stocks of semi-finished iron and 
steel. Reeently, mills have not been operating at full 


|}capacity but are expected to resume full production 


shortly. Finished-iron firms have good orders for heavy 
descriptions of material and are rather better placed 
with orders for the lighter commodities. The aggregate 
tonnage output of steel is maintained at a high level but 
a freer distribution of specifications in certain depart- 
ments would be welcome. Structural steel is in increas- 
ing demand and more inquiries for sheets are reported, 
but in both cases forward contracts are needed to main- 
tain production at the present level. The demand for all 
descriptions of plates is strong. Producers of special 
alloy steels have to keep their plant running at its 
maximum capacity to meet the urgent demands of their 
customers. 

Scrap.—Consumers of iron and steel scrap are well 
bought and deliveries are large. Users of the light 


with the management, and had in no way diminished pro- | lasses appear to have covered their requirements as 


duction. 
believed to be possible three years ago. 


been 


His firm’s output was larger than would have | ¢Xtensively as they consider necessary , but consumers of 
Their | heavy goods and particularly of heavy steel, are desirous 


employees had worked strenuously, and absenteeism had of placing further substantial orders. 


been remarkably low. Conditions in the steel and 
engineering trades show no material change. Outputs 
have been well maintained, and the general tendency is 
towards increased production. The demand for raw 
and semi-finished materials is greater than it was a year 
age. Deliveries of hematites, pig iron, and steelmaking 
alloys have been maintained at a high level. The heavy 
machinery and engineering trades are exceptionally busy, 
and more ordérs are being received for railway rolling 
stock and related products, such as wheels, axles, springs, 
tyres and buffers. Sheffield works specialising in the 
production of steelworks’ and ironworks’ machinery and 
similar plant are working to full capacity ; some of the 
orders are for rolling mills, forging plant, and foundry 
equipment. Boilermakers are busy, and there is an 
increased demand for electrical equipment. The special 
steel making branches continue to increase their outputs. 
The tool branches are also exceptionally busy. 

South Yorkshire Coal Trade.—Business on inland 
account has been maintained. Industrial fuel is moving 
freely, steams are in steady request, and there is an 
increased demand Yor locomotive coal. More inquiries 
are cireulating for slacks and smalls, electric power 
stations and gas undertakings being good customers. 
The house coal market is satisfactory. 








PERMITTED EXPLOSIVES IN COAL MINES.—The Secre- 
tary for Mines has announced that the explosives, 
Plastex No. 2, and Plastex No. 2 (Sheathed), manufac- 
tured by Messrs. Explosives and Chemical Products, 
Limited, have been added to the List of Permitted 
Explosives for general use in mines to which Part II of 
the Explosives in Coal Mines Order applies. 











ENVELOPES AND PAPER Economy.—The Waste Paper 
Recovery Association, Limited, London, have recently 
announced that a report issued by the Post Office indicates 
that approximately 80 per cent. of the letters handled in 
the sorting offices are in new envelopes. It is urged that 
it is a misconception to suppose that as long as it is 
possible to buy envelopes there is no point in utilising 
economy labels. Stationery manufacturers are now cut 
down to 15 per cent. of their pre-war tonnage, so that 
when present stocks are exhausted, it will scarcely be 
possible to buy any new envelopes. For this reason, it 
is emphasised that it is absolutely vital to use those in 
stock with the greatest economy, reserving them for 
registered letters, mail going abroad, and the few other 
occasions when a used envelope will not do. 





UsE or NICKEL IN [NDUsTRY.—The March issue of the 
Nickel Bulletin, which has recently come to hand, con- 
tains a description of a new American immersion-type 
tungsten-graphite thermocouple developed in the course 
of research work in which a large number of quick and 
accurate determinations of the temperatures of molten 
iron and steel in 30 Ib. ladles are required. Other abstracts 
of current published information relate to bright plating, 
“ wetting” agents in electrodeposition, the electrical 
resistance of high : Pp alloys, 
“ weldability ” tests for steels, and data regarding the 
“ Shotweld ” process for welding austenitic stainless steel. 
Copies of the Bulletin may be obtained gratis by engineers 
and others interested on application to the Mond Nickel 
Company, Limited, Grosvenor House, Park-lane, Lon- 
don, W.1. 


nieckel 
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| NOTICES OF MEETINGS. 
| aa 





It is requested that particulars for insertion in this 


column shall reach the Editor not later than Tuesday 


morning in the week preceding the date of the meeting. 





Royal Society oF ArtTs.—Jndia and Burma Section : 
To-day, 1.45 p.m., John Adam-street, Adelphi, W.C.2. 
“The Work of Indian Universities,”” by Diwan Bahadur 
S. E. Runganadhan. Society: Wednesday, April 15, 
1.45 p.m., “ Making Use of Waste Products,” by Mr. 
J.C. Dawes. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-pight, 
5.30 p2m., Storey’s-gate, St. James’s Park, 8.W.1. In- 
formal Meeting, in conjunction with the Education Group. 
Discussion on “‘ Mechanical Aids to War-Time Training,” 
to be introduced by Mr. H. E. Dance. Midland Branch : 
Thursday, April 16, 5.30 p.m., James Watt Memorial 
Institute, Birmingham, “ Recent Foundry Develop- 
ments,” by Mr. F. G. Gudgeon. Southern Branch : 
Saturday, April 18, 2 p.m., Polygon Hotel, Southampton. 
Thomas Lowe Gray Lecture: “‘ Propelling Machinery of 
Cross-Channel Packets,’’ by Major William Gregson. (To 
be preceded by a luncheon at 1 p.m.) 

JUNIOR INSTITUTION OF ENGINEERS.—To-night, 6 p.m., 
39, Victoria-street, Westminster, S.W.1. Ordinary Meet- 
ing. ‘“ Fuel Feed and Carburation Systems, as Used on 
Automobile Engines,’”’ by Mr. W. Dyson. Midland Sec- 
tion: Saturday, April 18, 2.30 p.m., The James Watt 
Memorial Institute, Birmingham. ‘“‘ Synchrophone as an 
Aid to War-Time Training,” by Mr. N. Sandor. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Meler and 
Instrument Section: To-night, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Informal Discussion on 
“The Post-War Integrating Meter,” to be opened by 
Mr. E. Fawssett. North-Midland Centre: Saturday, 
April 11, 2.30 p.m., Guildford Hotel, The Headrow, Leeds. 
Annual General Meeting. North-Western Students’ Sec- 
tion: Saturday, April 11, 2.30 p.m., The Engineers’ Club, 
Manchester. Annual General Meeting. ‘‘ Low-Head 
Hydro-Electric Schemes,”’ by Messrs. J. B. Higham and 
B. V. Poulston. North-Midland Students’ Section : Satur- 
day, April 11, 2.30 p.m., Hotel Metropole, Leeds. Ex- 
hibition of Short Films. North-Eastern Centre: Monday, 
April 13, 6.15 p.m., Neville Hall, Newcastle-upon-Tyne. 
Annual General Meeting. Wireless Section: Tuesday, 
April 14, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Discussion on “ Distortionless Detection,” to be 
opened by Mr. A. J. Heins van der Ven. Scottish Centre : 
Tuesday, April 14, 6.15. p.m., Royal Technical College, 
Glasgow, C.1. - “‘ Voice-Frequency Signalling on Trunk 
Lines,” by Dr. W. G. Radley. Transmission Section : 
Wednesday, April 15, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. ““ A High-Voltage High Rupturing- 
Capacity Cartridge Fuse,” by Mr. K. Dannenberg and 
Professor W. J. John. Installations Section: Thursday, 
April 16, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. “ Fluorescent Lamps,” by Messrs. L. J. Davies, 
H. R. Ruff and W. J. Scott. 

INSTITUTION OF CIVIL ENGINEERS.— Yorkshire Associa- 
tion: Saturday, April 11, 2.30 p.m., Hotel Metropole, 
Leeds. “Shell Manufacture,” by Mr. John Baker. 
Institution: Tuesday, April 14, 2 p.m., Great George- 
street, S.W.1. Ordinary Meeting. “ Post-War Planning 
and Reconstruction” by Mr. H. J. B. Manzoni. 

INSTITUTION OF PRODUCTION ENGINEERS.—London 
Graduate Section: Saturday, April 11, 3.30 p.m., Insti- 
tution of Mechanical Engineers, Storey’s-gate, St. 
James’s Park, S.W.1. Short papers on “ Welding,” by 
Messrs. H. Martin, F. Clark and J. A. Wright. Birming- 
ham Graduate Section: Tuesday, April 14, 7.15 p.m., 
James Watt’ Memorial Institute, Birmingham. Short 
address by Mr. C. F. Gazard. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section : Sunday, April 12, 3 p.m., 12, Hobart- 
place, S.W.1. Discussion on “ Selection and Training of 
Young Engineers,” to be opened by Mr. H. W. Broadbent. 

INSTITUTION OF CIVIL ENGINEERS OF IRELAND.—Mon- 
day, April 13, 7.30 p.m., 35, Dawson-street, Dublin. 
“Some Structural Applications of Soil Mechanics,” by 
Mr. M. P. Beausang. 

INSTITUTION OF CHEMICAL ENGINEERS.—Tuesday, 
April 14, 2.30 p.m., The Geological Society, Burlington 
House, Piccadilly, W.1. Joint Meeting with the CHE- 
MICAL ENGINEERING GROUP. Discussion on “ New 
Chemical Processes,”’ to be opened by Mr. H. W. Cremer. 

ILLUMINATING ENGINEERING SocieTy.—Tuesday, April 
14, 5 p.m., The E.L.M.A: Lighting Service Bureau, 2, 
Savoy-hill, W.C.2. * Fluorescent Light Sources and 
Their Applications,” by Mr. J. N. Aldington. 

Society oF Giass TECHNOLOGY.—Wednesday, April 
15. 2 p.m., “ Elmfield.” Northumberland-road, Sheffield, 
10. Annual General Meeting. ‘“ Utilisation of Low- 
Grade Fuel in Gas Producers,” by Captain J. G. Bennett. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday. 
April 18, 2.30 p.m., St. Bride Institute, Bride-lane, E.C.4. 
“ Steam Traps: Their Aid to War-Time Economy,” by 








Mr. G. F. Brown. 
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OTHER TIMES, OTHER 
METHODS. 


Ir is axiomatic that war has an intensely stimulat- 
ing effect on technical development, whatever may 
be its retarding influence in other directions; and 
especially does it focus attention on essentials, to 
the exclusion of the refinements which, in times of 
peace, are liable to achieve an importance out of 
proportion to their true worth. The reasons are so 
numerous that it is difficult to assess their priority : 
the need for rapidity and quantity in production, 
the lack of particular materials or tools, the shortage 
of skilled labour, problems of repair or replacement 
—often different from those of peace, because the 
nature of the injury and the urgency of the situation 
may differ so profoundly from the corresponding 
troubles that arise in normal circumstances—al] 
these factors play their part in determining the 
degree of simplification that is justified and the 
means by which it is to be attained. Many of the 
methods thus initiated are likely to persist after the 
war, together with the new materials with which, in 
many cases, their adoption is associated ; and this 
tendency is likely to be strengthened by the need 
that will exist for the replacement, rapidly and as 
cheaply as possible, of much property of all kinds, 
fixed and movable, which has been destroyed by 
warlike operations, or worn out as a result of the 
increased rate of depreciation, and the reduced 
maintenance, that is now general. 

There is real need, however, for some caution in 
pressing forward with these “New Orders” in 
materials and methods of construction, and for due 
regard to be paid to the fact that their adoption in 
time of war is not necessarily a tacit admission that 
they are more suitable for particular purposes than 
those that they have displaced. The potentialities 
of plastics and of welding, for example, and the 
relative rapidity with which their techniques have 
developed by comparison with those of older means 
of producing similar results, may easily lead to 
their employment, at the instance of enthusiasts, 
in circumstances to which they are not best suited. 
Indications of this danger are implied, if not always 
positively stated, in various recent surveys of the 
progress of the processes mentioned, two of the 
latest of which are the paper on “ Plastics and 


Engineering,” read by Dr. A. Caress before the 
North-East Coast Institution of Engineers and 
Shipbuilders on December 12, 1941; and the 
Memorandum on The Replacement of Drop Forgings 
and Pressings by Welded Parts, issued a few weeks 
ago by the Advisory Service on Welding of the 
Ministry of Supply. Different as they are in most 
other respects, these publications have much in 
common as pointers to the remarkable adaptability 
of the processes with which they deal, and the 
consequent risks that over-enthusiasm may involve. 

Risks of this kind are no new experience in 
engineering development ; they were demonstrated 
in profusion when iron began to displace wood, and 
steel succeeded iron. They recurred, though per- 
haps less obviously, when the possibilities of the 
alloys of-aluminium began to be generally appre- 
ciated, and it was only to be expected that trial 
and error should again play a considerable part in 
determining the limitations, and indicating the 
directions in which further research was necessary, 
when plastics and the practice of welded fabrication 
assumed prominence as the newest methods which 
science had evolved for the use of the constructor. 
In both fields, the few who were well-informed have 
had frequent occasion to regret the haste with which 
some of their would-be friends have rushed to 
employ these new arts for purposes for which they 
are not well suited ; or, it might be more correct to 
say, in some cases, without having first acquired a 
sufficient control over the quality of the product. 
Examples which come at once to mind are the many 
small articles, such as cases for pocket torches, 


| which break all too readily if dropped or sharply 


knocked against any hard substance; and many 
of the small electric-light fittings, such as tumbler 
switches and lamp sockets. The renewal of tumbler 
switches, in particular, is liable to be a constant 
source of expense if the improved safety in use, 
which is the main reason for making them of this 
non-conducting material, is not to be negatived by 
the continued breakage of covers. 

As Dr. Caress pointed out in his paper, plastics 
were used at first as substitute materials, replacing 
wood, ceramics and metals, their adoption being 
stimulated by their desirable properties of ease of 
colouring, resistance to chemical attack, low elec- 
trical and thermal conductivity, and ease of mould- 
ing, drilling and machining. Latterly, they have 
been used to supplement the supplies of metals and, 
especially, of light alloys. Still more recently, they 
have come into favour, not as substitutes, but as 
the only materials that can be employed for certain 
special uses, such as silent gears and water- 
lubricated bearings. It is a matter of common 
knowledge, too, that transparent methacrylate or 
acetate sheeting is extensively used in military air- 
craft. An earlier instance of the adoption of this 
material, which attracted considerable attention at 
the time, was the streamlined window at the rear 
of the observation car on the “ Coronation ” train 
on the London and North Eastern Railway. Such 
applications obviously come into the category of 
those for which plastics are pre-eminently suitable 
and, as Dr. Caress observed, there are many others 
that it is not possible to mention until the war is 
over; but the urge to use plastics wherever they 
can be used, merely to find a market for the plants 
which the war has brought into being, will require 
to be watched with care. There is no reason why 
the use of moulded fittings, such as have proved 
their worth for ship’s cabin furniture and in motor- 
car bodywork, should not be greatly extended in the 
domestic field; but the physical properties of the 
materials must be of comparable standard, which 
has not always been the case in the past, especially 
in some of the cheaper houses that have been 
erected by builders whose principal concern has been 
a quick sale. Questions of this kind will, no doubt, 
come within the purview of the Directorate of Post- 
War Building, recently constituted by the Minister 
of Works and Buildings, as recorded on page 213, 
ante; and, more particularly, of the Policy Com- 
mittee for Installation, of which Mr. C. Grey 
Wornum, F.R.1.B.A., is chairman. It is to be pre- 
sumed that this committee will realise that dura- 
bility is at least as important as design in the 
selection of fittings for the classes of buildings which 





will be required in large numbers, and as speedily as 





possible, after the war, and will draft their recom- 
mendations accordingly. 
Building construction provides an outstanding | ENGINEERING. 

instance of the advantages of the other process con- | 

sidered—namely, welding—when appropriately ap-| THouGH there have been engineers for thousands 
plied ; for the steet-framed window would have been | of years—men who constructed roads, embank- 
quite impracticable had this method of joining the | ments, canals, tunnels, and bridges—there are but 
parts not been available. For many light construc- | few good histories of engineering. This applies even 
tions, such as ladders, boiler-house gratings, supports | to modern engineering. Such records as exist are 
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Premier Ingénieur of the Corps in 1764, Perronet 
exerted a great influence on younger men, se'evting 
his assistants strictly on ability and character, and 
showing them an example of courage, industry and 
unswerving integrity. As a constructor, he will 
| always be remembered for the Neuilly bridge, begun 
|in 1768; but he was also responsible for others at 
Nogent-sur-Seine, Chateau Thierry, Nantes, Sainte 
Maxence, and for the Concorde bridge at Paris, 











for floor-plates, steel bracings, roof frames, ete., in | often found only by searching in books which are not | These bridges, said Mr. Hamilton, were remarkable 
which the number of rivets that would be required, | easily accessible. It has been, therefore, one of the for their boldness in design. Among the other 
and the holes that must be marked off, punched or | objects of the Newcomen Society to foster the study | notable engineers of this period were Antoine Chezy 
drilled, and subsequently reamered is comparatively | of these records, and a glance through the twenty | (1718-98), Emiland-Marie Gauthey (1732-1807), 


small, welding offers a means of attachment with | published volumes of its Transactions shows that 
which riveting can hardly compete unless pro-|the effort has not been in vain. Taking civil 
duction is continuous, if then. In the class of heavier | engineering alone, the Transactions contain papers 
constructions, bedplates, stator frames, condenser | on Roman surveying, Greek mechanics, old American 
shells and ends, some types of bridge girders, crane | bridges, canals, early railroads, and many cognate 
jibs, ete., are very suitable applications, which have | matters. Civil engineering in this country in the 
been well tested in practice and shown to be! Eighteenth Century has been the subject of two 
thoroughly sound substitutes for the castings and | papers, one by Mr. S. B. Donkin and the other by 
girders that they have now largely superseded. This| Mrs. E. C. Wright. The engineers referred to by 
development was well advanced before the war,| both of these writers can be conveniently classed 
though present conditions have undoubtedly helped | together as the “ early Smeatonians.” The T'rans- 


Jacques Elie Lamblardie (1747-97), Baron de Prony 
(1755-1839) and Pierre Simon Girard (1765-1836). 
It may be asked, what was the state of the country 
when this group of engineers was active, and to what 
extent the means of communication were improved. 
Before the Revolution, France was divided into 
some 30 provinces, each administered by an * Inten- 
dant ’’ with wide powers. Throughout these pro. 
vinces there was no common law, no uniform basis 
of taxation, and no standard system of weights and 
measures. Trades and merchants were organised in 
privileged guilds and every industry was bound by 





to accelerate it and to widen its scope. actions have now been further enriched by a study 

The suggested constructions illustrated in the | of the French contemporaries of Smeaton ; engineers | a network of local restrictions. The public finances 
Memorandum of the Advisory Committee on Weld. | who did not follow their profession independently, | were in a disordered state and the revenue was 
ing, however, partake rather of the nature of emer- | Working for private individuals or corporate bodies, | farmed out to companies and persons, and more 
gency substitutions and some of them, at least,| but were for the most part members of a centrally | than 40,000 tax-gatherers had the land in their 
appear to us as being hardly justifiable except in | controlled Government department, responsible for | grip like an army of occupation. But the burden 


conditions of emergency. Particularly does this | the roads, bridges, canals and harbours throughout | was not shared by all; the greater and lesser 





criticism apply to some of the constructions of cams | the whole of France. 

and eccentrics, involving the use of rolled bar, which| This paper, entitled ‘‘ The French Civil Engineers 
must first be rolled or bent into the appropriate | of the Eighteenth Century,” was read before the 
shape, and of a number of small packing pieces to | Society, at a meeting held in London on March 11, 
serve the purpose of the fillets which would be| by Mr. S. B. Hamilton, M.Sc. Regarding civil 
provided in a casting or drop forging. It is difficult | engineering as a profession which had its birth in 
to believe that the time occupied in cutting, forming | France, Mr. Hamilton took for his leading marks 
and locating so many small pieces can be justified ; | the foundation of the Corps des Ponts et Chaussées 
if only one or two assemblies are required, it would | in 1716 ; the organisation of the Ecole des Ponts et 
appear better to make the cam or eccentric out of | Chaussées in 1747 ; a famous memoir by Coulomb 
the solid, and if the quantity is large, making the | on Problems in Statics, published in 1773 ; and the 
aggregate weight of metal a serious factor, casting | reorganisation of the public works service by the 
or drop forging would seem to offer a more satis- | Revolutionary Government, in 1791. Three main 
factory job in every way. Even less attractive is | threads ran through the paper, one linking together 
the proposal that crankshafts should be built up| the biographies of the notable engineers of the time, 
by welding together lengths of round bar of various!a second tracing the influence of their scientific 


|nobility, the higher clergy, the official classes, 
though often wealthy, went scot free, while the 
| agriculturalist was mulcted at every turn. In 
Paris and Versailles, there was the grossest extrava- 
gance ; in the countryside, the direst poverty. The 
peasant was not allowed to protect his corn from 
| pigeons, rabbits, and other game ; and, just when 
he was gathering his crops, he was liable to be 
called away to forced labour on the roads. What 
the countryside was like just before the Revolution 
was recorded by the Suffolk farmer, Arthur Young, 
who, in his travels from the north to the south of 
the country, saw squalid hovels, prematurely aged 
men and women, great stretches of waste land, and 
roads which became worse the greater the distance 
from Paris. Perronet’s fine bridges were all near 





diameters; bearing in mind how readily small | memoirs and text-books, and a third connecting their 
crankshafts can be produced by forging a single | practical constructions and their designs. Especially 
length of bar, as was the common practice many | important were the books published by these | 
years ago for the lighter types of agricultural steam | engineers, and Mr. Hamilton recalled that, when 
engines, there seems to be little to commend the | Telford realised the need of a literature on engineer- | 
suggested method of welding, which must expose | ing, it was to the French authors that he turned ; | 
the welds to stresses that they are not well adapted | the books which he then collected were bequeathed 
to withstand. 
Undoubtedly, these new methods of producing|in chronological order, these works included | 
parts of complicated shapes can be employed | Gautier’s book on Road Construction (1715) and | 
in many cases with a reasonable assurance that they | another on Bridges and Roads (1716); Belidor’s | 
will serve their purpose, but more than that bare | La Science des Ingénieurs (1729) and Architecture 
assurance is needed in ordinary commercial engineer- | Hydraulique (1737); Coulomb’s Essai sur une 
ing, which must be carried on in competition with | Application des Régles de Maximis et Minimis 4 
other manufacturing nations. 
garded as characteristic of American engineering | Treatise on Bridges (1771); and Prony’s Nouvelle 
products that they were built to be worked hard for | Architecture Hydraulique (1790) and La Mécanique 
a relatively short time, after which it was expected | Philosophique (1799). In these and other writings 
that they would be scrapped in favour of something | are to be found the development of the theory of 
more modern ; appearance counted for little so long | earth pressures, retaining walls, arches and vaults, | 
as the machine would perform its intended function. | and of other structures. Of equal interest are the | 
For many years now, however, American machine | accounts of model and full-scale experiments, and | 
tools in particular have been as well finished as those | the development of testing machines. 
of any other country and the general run of| Of the early history of the Corps des Ponts et | 
American machinery has evinced an almost com- | Chaussées, which came into being in 1716, compara- | 
plete abandonment of the principle that “ anything | tively little is known. There appears to have been 
will do so long as it is cheap and sturdy.” Modern|some loose organisation of the kind before its | 
productive methods are admirably adapted to| formation, for the State Treasurer had been 
achieve cheapness, where large outputs are possible, responsible for the main roads from 1508. Informa- 
and the present war is affording experience in| tion regarding the Ecole is more definite. Its 
quantity production to many firms which formerly | founder was Daniel Charles Trudaine (1703-69), 
dealt only with small quantities. It is necessary, | the [ntendant or administrator of the now notorious 
however, that the other qualities desirable in a| Riom district in Auvergne. His work there was so 
product which has to compete in an open market | successful that, in 1743, he was placed in charge of 
and to secure that market by its merits—especially | the roads and bridges throughout the country. 
merits which appeal to the user whose technical | Finding difficulty in recruiting his staff, he founded 
knowledge and skill are limited—should not be | a school in Paris, in 1747, for training draughtsmen 
sacrificed too lightly to ease of production and the | and, 13 years later, this became the Ecole des Ponts 
fascination of exploring the potentialities of new | et Chaussées. From the first, the director of the 
media. Research departments cost money, but they | school was Jean Rodolphe Perronet (1708-94), who 


are usually more economical in the long run than | had been engineer-in-chief for Alengon. Trudaine’s 
experiments at the expense of the consumer. 








| choice of Perronet was a fortunate one. Becoming 





the capital, and, therefore, of importance to the 
Court. One account stated that there were roads 
60 ft. wide, but these were exceptional. 

There are, of course, other sides to the pictur. 
The age of Perronet was also the age of Voltaire, 
Buffon, Rousseau, d’Alembert, Diderot, and Lavoi- 
sier. Science, in all its branches, flourished and 


by him to the Institution of Civil Engineers. Taken | even gained a certain degree of popularity among 


the aristocracy. Never before had the lecture rooms 
at the Collége de France been so crowded. Fourcroy, 
Lemonnier, Bossut, Borda, Bailly, Lagrange, Haiiy, 


| Monge, Charles, Berthollet, Delambre and Laplace 
jall belong to this age. 


Though the Eighteenth 
Century in France saw nothing like the Industrial 


It used to be re-| quelques Problémes de Statique (1773); Gauthey’s | Revolution in England, the country was not without 


its inventors and mechanicians. To these classes 
belonged Vaucanson, Lepaute, Cugnot, Berthoud, 
the Montgolfiers, Jouffroy, and Jacquard. 

As active as the men of science were the writers 
on government and social affairs, and their works 
did much towards the overthrow of the old regime. 
One of the most important publications of the time 
was the great Encyclopédie ou Dictionnaire Raisonné 
des Sciences, des Arts, et des Métiers, begun in 1751 
and completed in 1772. For the technical articles 
in this monumental work, Diderot visited foundries, 
breweries, silk works, glass works, etc., and the 
Encyclopédie thus contains a valuable review of the 
French industrial processes of the period. It is 
much to be regretted that the Council of the Insti- 
tution of Civil Engineers, some years ago, elected 
to dispose of the copy in the Institution library ; 
and still more regrettable that the dealer who 
bought it should have broken it up for sale piece- 
meal. Some of the contributions to the Encyclopédie 
treated of toleration, taxation, etc., and struck hard 
against corruption and inequality, and it was these 
articles which led, more than once, to its suspension. 
When the eventual upheaval came, institutions such 
as the Ecole des Ponts et Chaussées suffered tem- 
porary eclipse ; but only to be revived and to enter 
upon careers of still greater usefulness. 
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| latter of whom acted as shunter. It was found that 
NOTES. the impact of the wagon with the rest of the train 
in the siding caused the pile of three plates to slide 

THe Rattway AccrIpENT AT BEIGHTON, forward and make contact with the other four ; they 
L.N.E.R. swung towards the main line, and the upper, middle 

Tue results of the inquiry ordered by the Minister _ lower plates ye “4 a a3 ~ — and 
of War Transport into the circumstances of the a gnc. ea. swore cugtetion ra heated 
cident which oce feb 3ei | , 
wn the main line of the Londen and North Bastern | 08%, Helliwell expressed the belief that he had 
| applied the brake on the night of the accident, but, 


Railway between Nottingham and Sheffield have |. ~ F : 
been embodied in a report by Mr. J. L. M.|™ three tests in which the brake was applied, the 


Moore, M.C., to the Director General of the Ministry. plate wagon stopped - considerable distance short 
The report and conclusions are summarised below. | of the rest of the train, indicating that, in fact, he 
The accident occurred at 9.56 p.m., when a north- | didnot do heey In all the ciroumatansss, weete 
bound troop train, travelling under clear signals at | Mr. Moore, I hesitate to criticise him unduly 
about 35 m.p.h., on the down line between Killa- for his failure to apply the brake on this runmapceen 
marsh and Beighton stations, came into contact though I feel that a younger and more active man 


with a heavy steel plate projecting over the side of | would have checked the vehicle.” Apart from 


wages obtainable elsewhere. The Board state that 
they are continually in touch with the Ministry of 
Health and the Ministry of Labour and National 
Service to obtain such assistance in the retention 
of their staffs as will enable them to carry out 
efficiently the statutory duties and responsibilities 
with which they have been entrusted. Their various 
sewage purification works have been admitted to the 
Register of Protected Establishments, and the 
undertaking as a whole has been constituted a 
Scheduled Undertaking- for the purposes of the 
Essential Work (General Provisions) Order, 1941, 
in respect of all persons employed by them. The 
estimates for 1941-42 included 81,422/. for interest 
and repayment of loans ; 83,7501. for salaries, wages, 
maintenance and renewals (less receipts in the case 
of the last two items) ; 29,700/. for general expenses, 
such as rates and taxes, estate maintenance, etc. ; 
and 2,6001. for the conversion of locomotives from 





a plate wagon which was stationary on No. 1 track establishing responsibility for the accident, the taste 
of Holbrook Colliery sidings. The troop train con- | revesied how slight an impact was required to ed 
sisted of 13 vestibuled bogie coaches, with two four- | the plates in the wagon, and the consequent risk | 


petrol to gas. The total net estimated expenditure 
was 233,222I., of which, as mentioned above, 16,9881. 


wheeled vans at the rear, and was hauled by a 4-6-0 | incidental to the method of loading. After careful jwas not expended. The cost af the swvice per 
mixed traffic engine of the B.7 type. The plate, | consideration, it was agreed that there was no| rated tenement was 11s., representing a reduction 
which had become dislodged during shunting, was | practicable means of securing loads carried in this af O96. Stee ent iae ie pete see ae ee 
lying almost flat on the wagon and penetrated deeply | ™®2neF- and that there was no alternative but to | Some 20 per cent. below the figure for 1927-28, the 
ato the sides of several coaches of the troop train, recommend the immediate discontinuance of the earliest given in the report. _Appended to the 
displacing partitions in the sixth and seventh | Practice. The Railway Company athe, ae om Work nS ee ee : .— Sheed. 
coaches and thus forcing out portions of the opposite | concurred, and orders to this effect were issued forth- a ' eg ’ ne pus = ee 
sides. The train was carrying nearly 400 naval and | with throughout the system. Advantage was taken | M. nst.C.E., the Board’s chief engineer. 

military personnel, of whom 14 soldiers lost their lives | rs the weekly meeting of the Railway Executive 

and 35 others had to be detained in hospital. | jommittee’s Operating Committee, on the following 


Export SMUGGLING TO EIRE. 
Damage to the vacuum-brake pipe caused the train | day, to pass on to the representatives of the other | The Board of Trade have issued a warning to 


to stop, with the rear van some 280 yards beyond | — companies the circumstances of the accident | exporters that many classes of goods are prohibited 
the station. Appropriate steps for the safety of the and the steps taken to guard against « recurrence. | to be exported from Great Britain or Northern 
|Ireland to Eire except under licence and that 


line were promptly taken, but before they could = . . “mar 
be effective, within “‘ a few seconds,” in the words | kun Pasmnewes or Rosen. lxageunam. breaches of the prohibitions (for example, the 
dispatch to Northern Ireland of goods intended for 


of the report, a mineral train passed on the up line, | Lord Dudley Gordon, President of the Federa- 
striking the protruding side of the sixth coach. The | #0" of British Industries, was re-elected to that | onward transmission to Eire without licence) are 
punishable with heavy penalties. A new Defence 


plate which caused the accident was one of seven, | office on April 1, for the third successive year. In 
each measuring 9 ft. 6 in. by 8 ft. 7 in. by 2 in. thick, | & St@tement on the work of the Federation during | Regulation has now been made to deal with the 


and weighing some 25 cwt. They were loaded on | the war, Lord Dudley Gordon, who is. managing 
a 20-ton L.N E.R. plate wagon of metal construc- | director of Messrs. J. and E. Hall, Limited, Dart- 
tion, having an inside width of 8 ft. 4% in. and a ford, and a member of Council of the Institution of | 





length of 27 ft., with sides 14 in. high and stiffened 
by 3-in. angles at the top. As this class of wagon is 
the widest of its type, it has been the accepted 
practice for plates a few inches wider than the inside 
width of the wagon to be loaded lengthwise, with 
one edge on the floor and the other resting on the 
top of the opposite side. To prevent the upper 
edges of the plates from dropping within the wagon, 
so tending to bulge the sides, steel packing pieces 
are placed vertically between the lower edges of the 
plates and the adjacent side of the wagon. 
means, a good bearing is ensured for the upper edges 
of the plates ; but, as the overall width of the wagon 
is within 1} in. of the loading gauge, they must not 
overhang the sides, and consequently this method 
of loading is restricted to plates not exceeding 
8 ft. 8} in. wide. The plates were loaded, in this 
case, in two piles, one of four and the other of three, 
with some 6 ft. between them and placed with their 
upper edges on opposite sides of the wagon. It was 
found that the packing pieces had become displaced, 
thus allowing the pile of four plates, at the Beighton 
end of the wagon, to fall inside the vehicle. It was 
considered that this was the result of vibration in 
transit, possibly aggravated by the final shunting in 
the sidings. Marks on the inside of the wagon 
showed that the topmost plate had moved towards 
the middle of the wagon and, making contact with 
the other pile, had swung round. It came to rest 
diagonally against the Beighton end of the vehicle, 
with one corner protruding towards the main line 
to the extent of 2 ft. 9 in. In this position it was 
struck by the fourth coach of the troop train and 
caused to rotate still more, so that it cut deeply into 
the fifth coach. The framework at the rear end of 
this coach apparently swung it round, so that it 
became embedded in the side of the sixth coach, 
where it penetrated about 6 ft. The sides of the 
seventh and eighth coaches were also cut open. 
Eventually the plate freed itself and came to rest 
on a wagon in the siding. To test the theory that 
the pile of plates had become displaced in shunting, 
tests were made with the load on the wagon, so far 
4s possible, in the same condition as it was thought 
to be on arrival at Holbrook sidings, and by the 
‘ame men—Guards Helliwell and Calladine, the 


By this | 


BIRMINGHAM AND District DRAINAGE. 


| Mechanical Engineers, summarised the present task | 
| of British industry as “ that of achieving the maxi- | 
|mum production in the quickest possible time of the 
most effective weapons and supplies for the Fighting 
Services which the inventive ability and technical 
skill of those engaged in the industry can supply,” 
and, at the same time, “to provide auxiliary 
machinery and supplies to enable the striking force 
of the Fighting Services to be maintained while 
securing those essential commodities required for 
| keeping the life of the community in being.” He 
observed that the Federation, in co-operation with 
the British Employers’ Confederation and the 
Trades Union Congress, had maintained steady 
contact with the Production Executive through the 
| Central Joint Advisory Committee. As a result | 
| of the creation of a Ministry of Production, the whole 
| problem of the organisation of industry for maxi- 
|mum production was undergoing careful recon- 
| sideration by the Citrine Committee, on which the 
Federation was represented by its Director, Sir 
|Guy Locock. ‘‘ The Federation,” he added, “ most 
| heartily welcomes the appointment of Mr. Oliver 
| Lyttelton as Minister of Production, and is at all 
times ready to give him the fullest support.” Lord 
| Dudley Gordon mentioned also that industry had 
| been invited by the Board of Trade to present pro- 
| posals for post-war reconstruction, and that this 
invitation had been responded to by the Federation, 
whose policy was to aim at such an organisation of 
industry as to provide the maximum amount of 
employment for all as a foundation for a condition 
of enduring peace and prosperity in the world. 





The report of the Birmingham Tame and Rea 
District Drainage Board for the year ended March 
31, 1941, which has just been published, shows that, 
at the end of period, there was a surplus of 
16,9881. representing unspent balances in respect 
of which the Board had budgeted but which, 
under the prevailing conditions, they had been 
unable to execute. As with other local autho- 
rities, the restriction of their activities was due 
in part to the increasing shortage of man power, 








which was aggravated by the attraction of higher 





smuggling across the land boundary to Eire which 
is known to have been taking place in recent months. 
The general effect of the new measure is that where 
goods, the export of which to Eire is prohibited, are 
found at any place in Northern Ireland and are 
suspected by a Customs officer to be intended for 
export, any person possessing or having control of 
such goods may be required to furnish proof either 
that the goods are not intended for export or that 
their export is not unlawful. Failing satisfactory 
evidence on this point, the goods will be deemed to 
be prohibited goods and will be forfeited. In other 
words, the Customs authorities will have powers to 
require proof that any prohibited goods found in 
Northern Ireland are not intended to be smuggled, 
and the onus of proof will rest on the owner of the 
goods. 


Fue. Erricrency TRAINING SCHEME. 


At the suggestion of the Fuel Efficiency Committee, 
the Mines Department, with the co-operation of the 
Board of Education, has organised a scheme of 
free training in fuel efficiency. Classes have been 
commenced in Manchester, St. Helens, Bolton, 
Birmingham, Coventry, Wolverhampton and Stoke- 
on-Trent, where technical colleges have provided 
training facilities on the basis of a syllabus drawn 
up by the Fuel Efficiency Committee. Two separate 
but concurrent courses have been arranged at each 
centre, the first comprising from six to twelve dis- 
cussion lectures for management staff, and the 
second, a series of six demonstrations on steam- 
raising plant for boiler-house attendants. The 
response from industry in the areas in which the 
classes are being held has been very gratifying, 
and it has been made clear that there is a definite 
need for training of this kind in order to obtain the 
best results from the country’s supplies of fuel. 
Accordingly it has been decided to extend the 
scheme to some 30 other technical colleges and 
universities in the leading industrial centres through- 
out the country. We understand that industrial 
consumers will be notified individually by their 
Divisional Coal Officers when training facilities 
become available locally. The main points dealt 
with in the lectures include a survey of the national 
fuel position and the need for conserving fuel 
supplies; the chief properties and uses of the 
principal natural and prepared fuels ; the principles 
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of combustion, forced and natural draught, and | and buffing arrangements it would be well to 
measuring instruments ; steam-raising plant, care | remember that the American type cannot be termed 
of the fuel bed, clinkering and automatic stokers ; | fully automatic, as it will not effect self-coupling 





the main principles of heat transmission treated | under certain operating conditions. A further dis- | 


from the standpoint of the utilisation of heat in | advantage is that, as the actual process of coupling 
boilers and industrial furnaces ; the properties and | takes place out of sight, it has to be tested by a pull 
uses of refractories and insulation; the detection, | before the train can be started. A pattern free 
and stoppage or utilisation, of sources of waste heat ; | from these disadvantages would therefore appear 
the construction and operation of industrial furnaces, | preferable ; there are several available. The com- 
including atmosphere control ; and the methods and | bination of buffer and coupler would make the 
instruments employed for measuring the distribution dangerous side buffers unnecessary, and it is possible 
of heat and heat flow. The syllabus for the demon- | that the cost of the combination would work out 
strations on steam raising plant for boiler-house | at less than that of the standard three-link coupling 
attendants is based on the practical application | with its accompanying pair of side buffers. 

of the principles enumerated above tothe operation| The obvious advantage of high-capacity wagons 
of stoker and boiler equipment. is the very material increase in the ratio of paying 


load to tare weight, which is particularly marked | 








in handling mineral traffic. The objection always 
| urged against these wagons for general goods service 
is the low average load per wagon ; what is the good, 


POST-WAR RAILWAY 
PROBLEMS. 


By J. G. B. Sams, A.M.1.Mech.E. is the increase of the average loading by such means 

THE necessary modernisation of the entire British | 48 the simplification of the rates book, the reduction 
railway network must constitute one of the major | of charges, and the introduction of “‘ nominated ” 
problems of post-war reconstruction, as it is evident | loading, whereby small packages of freight are 
that transport facilities will affect developments in | conveyed to stations on certain nominated days of 


every direction. The magnitude of the task con- |the week only, the number depending on the) 


fronting not only the railways, but the nation, | importance of the station. As nominated loading 
indicates the need for careful advance preparation H | might be said to reduce facilities in most cases, it 


and it will offer a welcome field of activity for some | ought to be offset by some reduction in the rates | 


of the war factories without calling for too much | charged, which, at the present level of cost and 
alteration to their plant. The necessity for complication, are a strong incentive to road com- 
thorough preparation is enhanced if unemployment | petition. Increasing the load-tare ratio of mineral 
is to be avoided when hostilities cease. The actual | wagons is of particular value, as this is almost 
problems implied by “ modernisation” may be | invariably one-way traffic and, consequently, any 
broadly classified as engineering and commercial, | improvement in the ratio is doubled in effect; a 
and are additional to those arising from accumulated | point sometimes overlooked. A numerical example 
arrears of ordinary maintenance. Under the former | might be of interest: a train conveying 1,000 tons 
head may be listed extensions of electric traction ; | of coal in 10-ton wagons has an approximate tare 
the modernisation of freight rolling-stock and | of 550 tons, neglecting engine and brake-van ; and 
replacement of the large number of obsolescent as this has to be hauled back empty to the colliery 
locomotives; the provision of suitable modern | the total tare to be set against the paying load 
rolling-stock for minor passenger services, such as |}amounts to 1,100 tons. The same load in 50-ton 
rural branch-lines ; ’ 
methods; and the improvement of goods and | inclusive of empty haulage ; an appreciable saving 
passenger stations, and track layouts. Commercial | in the deadweight hauled. The difficulty here lies 
problems include such items as the rationalisation of | in the colliery and factory staithes and wharves, and 


ask the opposition, of providing a 40-ton wagon | 
for an average load of about 2} tons? The answer | 


the overhaul of signalling | wagons would have a net. tare of 300 tons, or 600 tons 
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clean and brightly-coloured competing road coach, 
Before leaving the locomotive question, a refer. 
|ence may be made to the recently-revived scheme of 
interposing fast and slow gears between the re: ipro- 
cating engine and the driving axle. This offers valy. 
able mechanical and operating advantages, including 
the total enclosure (with automatic lubrication) 
of the working parts of the engine and complete 
elimination of hammer-blow on the rails, due to the 
| unbalanced forces inherent in present designs. On 
| the operating side, a two-speed locomotive would 
| be able to cover a wide range of freight and pas. 
| Senger services ; in fact, it would be a true “ mixed. 
| traffic’ engine, for which running-shed superin. 
tendents have always longed. 

The modernisation of signalling should really 
precede locomotive matters. Taken as a whole, 
| British railway signalling is definitely behind modern 
standards for these days of intensive traffic, too much 
reliance being still placed on the signalman. The 
weakness of block signalling lies in the possibility 
that, in the absence of modern safety equipment, 
the signalman may allow a second train into a section 
before the first has cleared ; the majority of colli 
sions arise through this cause, and it is time that 
the cause was removed. There are several systems 
in which signals and controlling instruments are 
mechanically. or electrically released by the out 
going train when clearing the section, and which 
make it impossible to accept a second train until 
the previous one is clear of the section. In the 
| writer's view, apparatus of this sort should be 

provided on all lines carrying, say, 20 trains a day 
| in each direction, or even less. 

In matters of track, the pre-war policy of the 
London Midland and Scottish Railway, of smooth. 
ing-out curves which restricted fast running, ought 
to be applied after the war throughout the country. 
Many cases could be quoted of curves which act as 
perpetual and costly checks to all traffic. The 
layout of many important stations, too, impedes 
rather than assists the working of the trains. Cam- 
bridge presents the outstanding example in this 
category ; a single platform for both up and down 
trains of a busy main line with several branches 
|is an arrangement which should be tolerated no 
|longer. Except for halts, and minor stations on 


| single lines, the minimum requirements of a decent 














passenger fares and freight rates; the possible | the coal-tips at ports ; the Report of the Standing |station should comprise up and down platforms 
abolition of private ownership of wagons, excepting, | Committee on Mineral Traffic (1929) stated that it | long enough to accommodate the trains using them ; 
perhaps, special types peculiar to the business of | Would cost about 8,750,0001. to convert these to|a footbridge connecting the two platforms ; at 
owning firms ; and overdue improvements in cross- Permit the use of maximum-capacity wagons. | least one large hall, properly warmed in. winter, 
country and branch-line services. There is a connection between the withdrawal of | containing the booking office and ample seating 
The advisability of extending electric traction for | obsolete power and the provision of new and more | accommodation for waiting passengers, together 
the suburban services of the larger cities is plain | suitable vehicles for minor passenger services, as|With clean and sanitary lavatory arrangements 
to all, and many track-miles might be taken in hand | these are frequently worked by engines and coaches | adjacent thereto. Timetables should be posted 
at once, without going again into the controversial | superannuated from the main-line and the building | up in a standardised location in all halls, and atten- 
question of the main lines. London’s suburban | of special branch-line stock would cause their dis-| tion should be given to regularising the size and 
electrification is by no means complete, and a start | appearance. In the course of a once-celebrated | display of advertisements. The location of auto- 
has still to be made on Glasgow's surface lines. It | legal case, at the beginning of the present century, | matic machines might even be standardised with 
would be of ultimate advantage if a single system | it was decided, after proper and exhaustive inquiry | advantage, neatness being considered an essentia! 
of traction could be decided upon in advance and | by engineering authorities, that the average econo- | of good publicity. . 
legalised ; there is no need for an electric version | mic life of a locomotive was 30-9 years; after that} Coming now to the commercial side of the pro- 
of the “ battle of the gauges."’ Two systems already | time, the increasing cost of the necessary repairs | blem, of first importance is the rationalisation of 
exist in Lancashire and Cheshire. and renewals, added to the out-of-dateness of the | Passenger fares and freight rates. There are far 
The replacement of the small 10-ton and 12-ton | design, rendered replacement by a new unit advis-| too many varieties of the former, and the latter 
wagons by high-capacity types, carrying, say, 40| able. If this standard were to be applied to-day, a| are almost innumerable. It is difficult to discover 
tons for goods and 50 tons for mineral traffic, is | phenomenal amount of building would have to be | adequate reasons for this multiplicity in fares; 
possibly as urgent a reform as any ; these, and all | undertaken. The average branch-line suffers badly | the passenger is carried at a known average cost per 
other railway vehicles, should be fitted with con- | from road competition and therefore should be given | mile and the fare should be based on that. All the 
tinuous brakes and combined central couplers and | something better than rolling-stock relics; light | assortments of cheap and dear fares should be swept 
buffers. Roller bearings should also be considered, | self-contained units seem to be the best, and a choice | away and a universal flat-rate charged of one half- 
at all events for the slower-moving freight stock ; | is available between steam and internal-combustion | penny or three farthings a mile, the former figure 
their advantage is greater at lower speeds and is at | engine drive. Open bodies with reversible seats are | being the average third-class fare before the last 
its maximum at the commencement of movement, | the most popular; the passenger can then always look | war and the latter, the average rate before “4 
an important point in starting a heavy goods train. | forward, as in the rival road vehicle. The advan-| present war. The lower figure would probably 
The lack of continuous brakes in a great proportion | tages of the internal combustion-engined coach are | attract the most business. A reasonable exception 
of the freight service of the country is such «| one-man operation and greater cleanliness; but it to a flat rate might be made in favour of poner 
deterrent to speed that the working of these trains | costs more to build and maintain, although first fares by special trains which convey large num ers 
between frequent passenger services on the main | cost may be reduced in time by construction in | of passengers between two points at selected — 
lines has become a grave difficulty, due to the time | greater numbers. A leaf might be taken from the | and speeds, but even their rate might be agree 
and distance required for deceleration when depen- | road-vehicle body-builder’s book in the matter of | ised. Discrimination in freight rates, too, "2 : 
dent upon the engine and brake-van brakes only. | design; the massive construction of coach-bodies, | go. This might be achieved by bringing into nae 
It is estimated that a fully-loaded unbraked train, | so dear to the railway drawing-office, is entirely out | new rates based on the lowest exceptional = 
travelling at 60 m.p.h., requires about two miles|of place for these vehicles. Something light and|extant and should be accompanied by 4 peng 
in which to come to a stand, and as signal stops and | smart is indicated; the spectacle of a heavy ex- | classification, such as actually exists, but shorn i 
checks, and speed limitations are relatively numer- | main line engine pulling a train of three or four dirty | all exceptions. All rates should be at — 
ous, in addition to booked stops, cautious travelling | corridor coaches on these light services does not | risk with insurance at will ; at the same = 2 
is unavoidable. Before making a change in coupling | strike the onlooker as a very effective reply to the | far wider system of collection and delivery oug 
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be embarked upon, so that the railways also could 
daim door-to-door transit. Every village should 
have its local agent for small consignments, with 
daily delivery and collection between the nearest 
station and his shop. 

The abolition of private ownership of veg A 
wagons is a very thorny question indeed, but the 
resuscitation of pre-war conditions of ownership, 
with private use, is to be deprecated on the score of 
unnecessary cost and complication. Now that 
wagons are pooled, it would appear to be in the 
national interest to keep them pooled. Taking as 
an example a marshalling yard serving a colliery 
area, it does not seem wise, in response to an order 
for empties, to spend many hours of the time of 
a shunting engine and crew in cutting-out the re- 
quisite number of wagons bearing a certain name on 
their sides, instead of attaching the train engine to 
the first lot to hand and sending them off without 
further delay. Another weak point is that of 
return loading. Before pooling, wagons would 
be returned empty to the collieries from, say, a 
sugar-beet loading station, while other empties 
would be brought back from the factory in the 
opposite direction for re-loading. The simul- 
taneous return of empties in both directions has 
nothing to commend it. Arguments in favour of the 
retention of private ownership are usually based on 
fears about the supply of wagons, together with a 
desire on the part of collieries, etc., to retain loaded 
wagons in their sidings against any unexpected 
rush of orders. It is alleged that the demurrage 
charged by the railways makes this procedure un- 
economic; hence the need for an independent 
fleet. It should not be difficult to meet these 
arguments, however; and there are less costly 
means of storage than railway wagons, whoever 











the owner may be. A greater difficulty is that of 
the many organisations that would be put out of 
business by complete railway acquisition of wagons. | 
With the growth of private ownership, a far-reaching | 
and somewhat involved commercial system of | 
wagon finance, hiring and repair has been evolved, 
entailing the services of capital and managements 
entirely unconnected with the railways, producers 
or consignees. The equitable liquidation of these | 
concerns would be a difficult undertaking on account 
of their scope and ramifications ; but, on the other 
hand, if the railways are to maintain the position 
that their services to the community warrant, 
rationalisation in a good many directions will have | 
to be studied. Travel is no longer a leisurely pro- 
ceeding to be indulged in when time is plentiful, 
but a necessity of modern life ;. transport, which is | 
for goods what travel is for man, must be equally | 
prompt and efficient. No railway can hope to 
function in the future with the handicap of inade- | 
quate or out-of-date equipment. Hitherto the | 
British railways have been so handicapped, as the | 
public is discovering, but this state of affairs should 
not be regarded as inevitable, or allowed to continue 
indefinitely. 





| 








CANADIAN Pactric Rariway.—The gross earnings of 
the Canadian Pacific Railway, for the year ended Decem- | 
ber 31, 1941, totalled 221 million dols., against 171/| 
million dols. in 1940, and 151 million dols. in 1939. 


| 


CHADWICK LEcTURE.—The Bossom Gift Chadwick 
Lecture will be delivered at the Royal Sanitary Institute, 
90, Buckingham Palace-road, S.W.1, on Tuesday, April | 
12, at 2.30 p.m. The lecturer will be Mr. D. C. Graham, 
M.Inst.C.E., who will speak on “‘ Dangers from Rainfall | 
in Urban Areas; Prevention of Flooding of Buildings | 
and of its Insanitary Consequences.” Mr. A. C. Bossom, | 
F.R.I.B.A., M.P., will preside. | 


| 
| 





— | 
| 


Tue ENGINEERS’ CLUB, MANCHESTER.—The report | 
presented at the recent annual meeting of the Engineers’ 
Club, 17, Albert-square, Manchester, 2, showed that there 


has been a substantial increase in the membership during 
the past year. Moreover, although the expenses of 
maintenance, rates and taxes were higher than in the 
previous twelve months, a profit was made on the year’s 
working. Mr. A. B. Mallinson, M.I.MechE., M.I.E.E., 
was elected President for the second year, Mr. E. Royle 
was re-elected honorary treasurer, and Mr. A. G. Livesay, 
A.M.L.E.E., was re-appointed honorary secretary. The 


Club’s fund for assisting the education and training 
in engineering, architecture and surveying of sons of past 
and present members, now amounts to nearly 2,000/7. 





| cannot respond to it. 
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LETTERS TO THE EDITOR. 


LONG-DISTANCE POWER 
TRANSMISSION BY ALTERNATING 
CURRENT. 


To THE Eprror or ENGINEERING. 


Str,—In the last paragraph of their letter appear- 
ing in your issue of March 27, on page 255, Messrs. 
Friedlander and Garrard say: “ Mr. Taylor still 
believes that the quadrature booster increases the 
static stability limit . . . such an assertion amounts 
to a rejection of the first principles of polyphase 
power transmission.” This is a charge of technical 
“ heresy ”’ that it is necessary to repudiate. 

I understand that what determines the static 
stability limit is what happens when a transmission 
line is running with a steady (full) load and a very 
small increment of load is superposed upon the 
receiver. In these circumstances, if the angle 
between the generator and receiver air-gap voltages 
is near 90 deg., when under the full load, and if we 
then superpose a receiver load of, say, 5 per cent. 
(still maintaining a constant field in the alternator) 
we immediately get static instability. The reason 
for this is that each additional increment of torque 
put upon the receiver causes the receiver to slow 
down “ positionally’’; and this demands a syn- 
chronising current to which the generator (having 
reached the limit at which it can supply equal 
increments of electrical output for equal angular 
decrements of acceleration) fails to respond. We 
call this, I understand, steady-state instability. 
But we do not dismiss the use of an alternating- 
current generator for transmission purposes 
because of this steady-state instability. Instead, 
the generator is usually worked on a lower portion 
of the power-angle curve, and control of the genera- 
tor field is resorted to. Why, then, not permit 
equally fair treatment to the booster ? 

We now come to the question of dynamic stability. 
A sudden load of, say, 20 per cent. is thrown upon 
the receiver so quickly that the exciter field rheostat 
In these circumstances, the 
usual method is to arrange every conceivable device 
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of a short letter), we have got an increase in static 
stability as well as in dynamic stability. We shall 
have also doubled the output of a given transmission 
line, and this means that the capital cost per 
kilowatt is halved—a most important result. It 
does not seem necessary to worry too much about 
steady-state stability, so long as we know that 
everything is all right for dynamic stability ; because 
the current-controlled regulator would look after the 
steady-state stability. 

It is not clear that anything which I have stated 
in my previous letter can be construed to mean 
that I dispute that (theoretically) when a quadrature 
booster, without regulating apparatus, is introduced 
into a transmission line, the static stability limit is 
lowered. My point is that, as a mere statement, 
it is rather immaterial whether the introducing of 
a booster does, or does not, reduce the static 
stability limit, because my combined regulator and 
emergency booster looks after both the static and 
the dynamic troubles. It is rather suggestive that 
Messrs. Friedlander and Garrard avoid all reference 
to my remarks in the last paragraph of the second 
column of page 194 of your issue of March 6, though 
they have evidently diligently read the following 
paragraph. Perhaps, they do not propose to trans- 
mit above 300 miles, unless by working very low 
down on the power-angle diagram and sacrificing 
line-performance accordingly. 

With regard to lines 17, 18, 19, column 1, page 256, 
of your issue of March 27, may I be allowed to say 
that, perhaps, after all, I may be given credit for 
being an equally good judge as to whether my 
proposals are as “uncertain” and “ expensive ” 
as Messrs. Friedlander and Garrard assume; and 
if we can operate a 500-mile to 1,000-mile line and 
they cannot, perhaps the “ objective ”’ is not so 
“limited ’’ as their statement would imply. With 
regard to Messrs. Friedlander and Garrard’s some- 
what academic statement in lines 21, 22, 23, 24, 
column 1, page 256, I suggest that the quadrature 
booster, in conjunction with the current-controlled 
regulator, does provide for any desired increase in 
static stability. And, with regard to line 15, viz., 
“so exactly controlled as to time and magnitude, 
etc.,” I find that very considerable latitude is 
allowable, both as to time and magnitude, without 











in exciter design to get an increased rapidity in the 
change of the alternator field; and, by drawing 


|upon this, and more particularly by running at a| 


lower point of the power-angle diagram, the difficulty 
is overcome. To meet such a case, where boosters 


| are employed, we have carried out our investigations | 


(by Park and Bancker’s, Summers and McClure’s, | 
and other methods) up to as high as 40 per cent. | 


momentary overload, applied in 1/20th of a second ; | 
This would | 


which is about the limit we can give. 
correspond with losing a 240 MW generator on a 
600 MW transmission line. There are no 240 MW 


generators on the market to-day, however, and 


hence the limit given is rediculously high. It seems 
to me that, in view of this excellent performance in 
dynamic stability, the so-called steady-state insta- 
bility is really not of great consequence and is rather 
an academic stipulation ; provided that we have a 
boost-injection control that is sufficiently rapid to 
meet all circumstances and that we do not work too 
near the crest of the power-angle diagram. If we 
can avoid dynamic instability, while still working 


| for them in ENGINEERING. 


any risk whatever of losing synchronism. The 
curves proving this I hope to make public later on, 
| if time permits, and if you are able to find a space 


Yours faithfully, 
Harborne, A. M. Taywor. 
Birmingham, 17. 
April 3, 1942. 








SOME TECHNICAL TERMS. 
To THE Eprror oF ENGINEERING. 

Smr,—I have read with great interest, in the 
current number of ENGINEERING, the paper on the 
fascinating subject of the origin of technical terms. 
You ask: What is the derivation of “ rigol” ? 
That is easy: the French noun rigole has the 
exact meaning, namely, a groove or channel to 
drain or carry away water. The only mystery 
about it is how the dictionary compilers, who cast 
about for a German or Italian root with obviously 





Mah ap eo Gey poeieenge age, Gateeny & | indifferent results, could have failed to spot the 


the great desideratum. 

So far I have ignored the reactance of the line | 
and of the generator and the receiver. Now, the | 
angle 8, between the air-gap voltages, unfortun- | 
ately contains an element which depends on the | 
total reactance in circuit (i.e., including gener- | 
ators, etc.). If, then, in the setond case above | 
postulated, the 90 deg. were to contain, say, | 
60 deg. due to the total reactance (in the case 


French word. 
Yours faithfully, 
Carliol House, V. L. BaTarLyiarpD. 
Newcastle-on-Tyne. 


April 7, 1942. 








INSTITUTION OF AUTOMOBILE ENGINEERS.—The entry 


| dist for the 1942 examination of the Institution of Auto- 


of a very long line), the actual displacement | »,opi1e Engineers will close on April 25. Candidates for 
of the rotors, due to power transmitted alone, | the examination, which is to be held on May 14, should 


would be only 30 deg. 


a given generator would be reduced to only 50 per 
cent. (sin 30 deg. = 0-5) of what might be secured, 
in the limit, were there no reactance. If, then, 
we can eliminate this reactive drop by using boosters, 
the voltage of which is automatically adjusted to the 
increment of load, no matter how rapidly this may 


come on (in a way I cannot explain in the compass | crew of eight men: 


In other words, the power | therefore send in their names as soon as possible. 
which could be transmitted over a given line with | 





UNITED STATES NAVAL AIRSHIPS.—The United States 
Navy has placed a contract for 21 non-rigid airships. 
These are long-range craft and are additional to the six 
already ordered. A total of 48 airships, in all, have been 
authorised. Those under contract are 250 ft. in length, 
have a capacity of 416,000 cub. ft., and are fitted with 
two Wright engines. Each airship can accommodate a 
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MR. W. G. PICKVANCE. 


Mr. WILLIAM GrieGson PicKVANCE, who died on 
March 31 at Hastings, where he had been living in 
retirement for some years, was formerly a well- 
known figure in mechanical and electrical engineer- 
ing circles in North Wales, where he took a pro- 
minent part in organising shell production during 
the last war. A native of Bolton, where he was 
born in 1874, he was educated at the Hulton National 
School and at Summer Hill School, and began his 
professional career as a pupil in mining engineering 


at Hulton Colliery, concurrently attending classes | 


at the technical school at Bolton. In 1893, he went 
as a probationer to the German Street Mills Com- 
pany, but returned to Hulton Colliery towards the 
end of 1895 as an improver in the engineering 
department, remaining there for some two years. 
He obtained further experience in the maintenance 
departments of the Irwell Bank Spinning Company, 
where he had charge of all electrical work, and with 
Messrs. Tillotson and Sons, of Bolton, leaving the 
latter firm in July, 1899, to become electrical 
engineer to the Farnworth Co-operative Society, for 
whom he equipped a complete steam-driven elec- 
tricity-generating plant. This led to his appoint- 
ment, in 1901, as assistant engineer in the electricity 
and tramways department of the Farnworth Urban 
District Council, He left Farnworth in 1905 to goto 
Malvern as engineer in charge of the electricity 
station, but in June, 1907, was appointed borough 
electrical engineer at Wrexham. 

Dur'ng the 13 years in which Mr. Pickvance held 
this official position at Wrexham, he designed and 
carried out a number of alterations and extensions 
to the plant, but these were of less importance, from 


an engineering point of view, than his work in| 


connection with shell production. In 1915, he 
designed and equipped a factory for 18-pdr. high- 


explosive shells at Wrexham, which developed | 


eventually into the second largest national shell 
factory in Great Britain. In September of the same 
year, he was appointed by the Ministry of Munitions 
as engineer member of the Board of Management 
for the North Wales Munitions Area, and he con- 
tinued to act as their general adviser until the close 
of the war. While remaining resident director of 
the Wrexham factory throughout the whole period, 
he also designed the national factories at Portmadoc 
and Carnarvon, personally controlled the inspection 
of all shells produced in the North Wales Area, and 
served as a member of the North-Western Munitions 
Board. He was in poor health at the conclusion of 
the war, however, and in 1920 was obliged, for this 
reason, to resign from his position as borough 
electrical engineer. In the following year, he com- 
menced practice as a consultant in Wrexham and 
was also concerned in the engineering firm of Pick- 


vance, Limited, of which he was technical director. | 


Latterly, as stated above, he had been living in 
retirement at Hastings. Mr. Pickvance became a 
member of the Institution of Mechanical Engineers, 
in 1929, having been an associate-member for 


| 20 years previously ; 
| Institution 


| trical engineering. 
jon 


and was also a member of the 
of Electrical Engineers, and a past- 
president of the North Wales Branch of the Associa- 
tion of Mining Electrical Engineers. 


CAPTAIN G. J. SCOTT. 


WE regret to learn of the sudden death, on March 
29, of Captain Gilbert James Scott, chairman and 
managing director of Messrs. Laurence Scott and 
Electromotors, Limited, Norwich. Captain Scott, 
who was only 52 years of age, was a son of the late 
Mr. W. H. Scott, who founded the business in 1883, 
and succeeded to the chairmanship on his father’s 
death in 1938. He was born in Norwich and was 
educated at Willaston School, Cheshire, and at the 
City and Guilds Technical College, Finsbury, where, 
in 1911, he graduated B.Sc. with honours in elec- 
The next two years he spent 
Continent, obtaining works experience, 
principally with the Allminna Svenska Elec- 
triska A/B. In the early part of 1914, he returned 
to England as manager and secretary of Scott's 
Starter Syndicate, Limited, an associated concern of 
the family business, formed to manufacture motor- 
car starters, but the outbreak of war interrupted 
this activity and, shortly afterwards, Mr. Scott 
received a commission in the Royal Field Artillery. 
Subsequently he was transferred to the Royal 
Flying Corps, in which he served until the con- 
clusion of hostilities, receiving the D.F.C. in 1918 
and being wounded later in that year. In January, 
1919, on demobilisation, he returned to Norwich 
as assistant to his father, being made a director of 
the firm in 1922 and managing director in 1936. 
Captain Scott was a member of the Institution of 
Electrical Engineers, which he joined as a student 
while attending the City and Guilds College. He 
was the recipient of a premium for a paper contri- 
buted to the Students’ Section of the Institution. 


the 


MR. LEWIS CROW. 


WE regret to record the death of Mr. Lewis Crow, 


who was established for many years on the Bristol | . ] kong 
he | part of a disused steam hammer, measured 12 ft. 6 in. 


Channel as a consulting marine engineer and ship 
surveyor. He had retired from practice about ten 
years ago, and was resident in Newbury, Berkshire, 
where he died on March 28, in his 67th year. 

A Londoner by birth, Mr. Crow possessed the 
unusual distinction, for a marine consultant, of 
holding no Board of Trade certificate as a sea- 
going engineer ; but he had had a varied practical 
experience in steam and other branches of engineer- 
ing before becoming associated, some 38 years ago, 
with marine work. After a general education at 
St. Dunstan’s College, Catford, he proceeded in 
1892 to the Central Technical College, Finsbury, 


where, as a day student, he took a three years’ | 


course in mechanical engineering. This was followed 
by 18 months as an apprentice with Messrs. Bow, 


McLachlan and Company, Limited, at Paisley, | 
| where, for the last four months of his training period, 


he was in charge of the oil-engine testing depart- 
ment. The next five years were spent as draughts- 


man and assistant plant engineer at the Ferguslie 
Thread Mills of Messrs. J. and P. Coats, Limited. 
whom he left in 1902 to return to the London 
district as draughtsman with Messrs. Easton and 
Company, Erith. There he was concerned with 
the design and erection of superheated-steam 
machinery for the Admiralty at Keyham and at 
Gibraltar, and of large gas plants and engines. 

In 1904, Mr. Crow joined the staff of Mr. H. M. 
Rogers, M.Inst.C.E., M.I.N.A., consulting marine 
engineer, as superintendent on the Bristol Channel 
for the ships of Messrs. Harris and Dixon, Limited, 
and other companies. Subsequently he went into 
practice on his own account, with an office in Cardiff, 
acting also as South Wales representative for Messrs. 
George Blair and Company, marine-engine builders, 
of Stockton, and the Central Marine Engine Works, 
West Hartlepool, and being retained as surveyor by 
various Continental shipowners. During the war of 
1914-18 he was appointed marine surveyor for 
American Army transports, and acted in a similar 
capacity for the Ministry of Shipping. After the 
war, he was in partnership for some time with Mr. 
T. W. Barnett, M.I.N.A. Mr. Crow was a member 
of the Institution of Mechanical Engineers, the 
Institution of Naval Architects, and the Institute 
of Marine Engineers, and a founder member and 
Fellow of the Society of Consulting Marine Engineers 
and Ship Surveyors. 








TRANSPORT OF HEAVY 
SCRAP CASTING ON THE GREAT 
WESTERN RAILWAY. 


On page 412 of our 130th volume (1930) we illus 
trated and described a 24-wheel “ crocodile” wagon 
designed by Mr. C. B. Collett, M.Inst.C.E., then Chiet 
Mechanical Engineer of the Great Western Railway. 
for the transport of electrical transformers or other 
heavy and bulky plant up to 120 tons in weight. This 
vehicle has been employed recently for conveying a 
steel casting weighing 85 tons to a destination where 
it is to be broken up for scrap, and is shown with this 
unusual load secured in position in the photograph 
reproduced on this page. The casting, which formed 


in length, 8 ft. in width, and 6 ft. in height. No 
facilities existed for breaking up the casting on the 
site near London where it was originally employed, 
and no crane or sheer legs of sufficient capacity was 
available for lifting it from the deep pit in which it 
was located. It had to be raised from the pit, trans 
ported to the track and lifted on to the wagon with 
the aid of portable jacks and baulks of timber only 

Although the special vehicle employed has been 
described previously in our columns, a few particulars 
of it may be included here. The length over the 
buffers is 89 ft. 6 in., and that over the headstocks is 
86 ft. 6 in. The main girders are carried on a frame 
at each end, the distance between the centres of the 
pivots on which they swivel being 55 ft. Each frame 
is supported on two six-wheel bogies, the distance 
between the centres of each pair of bogies being 15 {t. ; 
the wheel centres are 5 ft. apart and the diameter of 
the wheels is 3 ft. 2in. When fully loaded, the height 
from the rails to the top of the platform is 3 ft. 0} in. 
The vehicle, which weighs 82 tons 2 cwt., can negotiate 
curves of 1} chains radius. 
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LABOUR NOTES. undergoing training, a worker must agree to carry out 
for the duration of the war, if and as required, the 

AppReEssInG the shareholders at the annual meeting duties for which he is to be trained. 

of Messrs. Cammell Laird and Company, Limited, Mr. | 

R. 8. Johnson, the chairman and managing director, | ee 

said that when he read in newspapers the speeches of | A recognised tradesman or added tradesman 

Members of Parliament and others urging shipyard | covered by the foregoing regulations, including appren- 

workers to greater efforts he wondered whether the | tices, is not to be appointed to, or enlisted in, the defence 

speakers knew what was actually happening in the | forces unless it is intended that his trade skill is to be 

industry. So far as Birkenhead was concerned, the | fully utilised in them. If, after enlistment, it is found 

men had worked at full pressure not only since the | that his skill is ‘not fully utilised, he is to be released 

beginning of the war but for two years before it. It | from the force in which he is serving. 

was unnecessary and very disturbing and discouraging | 

to the workers to be told that they had to increase | 

their output when they were doing their utmost. It| Much interesting information relating to the steps 





was a great mistake to whip a willing horse. “ I should | taken to increase the tempo of defence production in 
say,” Mr. Johnson continued, “ that probably 95 per| the United States is contained in the account of a 
cent. of the men in our works are going full-out. We| survey carried out by a Division of the American 


always have a few men—I should think not more than | Bureau of Labour Statistics. Part of the study covering | 


“5 per cent.—who may be slackers. So far as the 95 per operations in June, 1941, is based on reports received 
cent. are concerned, I am satisfied we are getting a very | from 935 plants employing over 1,300,000 wage earners. | 
fine output from them in both the building and the | Multiple-shift operating schedules, it is stated, were | 
repairing of ships. . . . I hope, therefore, there will | predominant in all the industries, only 76 of the 935 | 
be less talk and criticism in the future and more | working exclusively a single shift day. The latter were | 
encouragement for the men who are doing their bit in | principally small establishments and together accounted | 
the shipyards. I believe this applies not only to/|for only 1 per cent. of all the workers covered. In| 
Merseyside but to the other shipbuilding districts with | blast furnaces, steel works and rolling mills, in the | 
a few minor exceptions.” manufacture of chemicals, and in the smelting and | 
| refining industries, where continuous processes were | 

used, virtually all of the plants operated three shifts | 

Mr. Johnson added that there had been no stoppage | per day, seven days a week. Most of them had four | 
of work of any moment at Birkenhead during the war | shifts of workers, which were rotated in order to keep | 
period and for a long time before that. The company | the plants in operation continuously, three shifts per | 





had the most pleasant and amicable relations with the | day, without lengthening the hours of the individual 
local trade union officials and their executives. The| worker. Average hours worked per wage earner in 
system under which the trade unions appointed the | these industries were, therefore, around the 40 per 
shop stewards and, through the shop stewards, dealt | week level. 
with any troubles that arose in the works was a good 
one and the directors had no desire to see it changed. | 
It worked very satisfactorily. 


| 
| 


—— | 


In the manufacture of machine tools and machine | 
tool accessories, inability to obtain sufficient numbers 
of skilled workers resulted in many plants operating 
two long shifts in preference to three shifts per day. 
| In this industry, many two-shift plants were operating 
in excess of 20 hours per day, thereby necessitating 
| an average of from 14 hours to 15 hours of overtime per 
week for each worker. Considerable variation appeared 
among industries in the extent to which extra shifts 
were staffed. The largest percentage of employees on 
other than day shifts occurred in blast furnaces, steel 
works, and rolling mills, where 47 per cent. of the 
wage earners were employed on evening or night shifts. 
In contrast, in the industries manufacturing railway 
cars, locomotives, electrical machinery and equipment, 
in private shipyards, and in chemical plants, less than 
30 per cent. of all the workers were in extra-shift 
work. | 


Mr. Lawther, the president of the Mineworkers’ 
Federation of Great Britain, stated on Saturday that 
the Federation had placed before the Mines Department 
a plan under which the Government could requisition 
the coal mines and run them by means of a National | 
Board. The scheme, he said, had the approval of the | 
National Council of Labour on which are represented 
both the industrial and the political wings of the 
Labour Movement. The miners felt, Mr. Lawther 
added, that the crisis in the industry could only be met 
by placing the whole business in the hands of a body, 
the members of which gave their whole time to it. On 
the Board would be representatives of the coal-owners, 
the miners, and the Mines Department, and it would 
deal with production, wages and profits as well as | ; ; 
smaller details. The main difference between the| Overtime, the survey states, continued to be an 
proposed body and the Railway Executive Committee | !mportant factor m increasing production. It was 
would'be that, on the former, all three interests would be | most widespread in the machine tools and accessories 
“ | industry, where virtually all the wage earners worked 
overtime averaging 13 hours a week. In private ship- 

A basic principle of all dilution arrangements in yards more than 80 per cent. of the workers averaged 
Australia is that all recognised tradesmen available 11 hours of overtime a week, and in plants manufac- 
for and willing and competent to perform the work turing firearms, ammunition, explosives and ordnance 
required must be employed before any added tradesmen materials an average of 9} hours of overtime a week 
are engaged or upgraded. When an employer reduces | W&S worked by 74 per cent. of the wage earners. In 
his labour forces, he must not dismiss without the con- continuous-process industries, the use of staggered 
sent of a local dilution committee any recognised | shifts, eliminated to 4 large extent the need for over- 
tradesman while an added tradesman of the same time. Consequently, in blast furnaces, steel works and | 





represented. 





classification is employed by him in the same establish- | rolling mills, in smelting and refining, and in the | 
ment. No recognised tradesman may be discriminated | chemical industry only 20 per cent. to 30 per cent. of 
against by reason only of his age or of a minor dis- | the wage earners worked overtime. 

ability if the local committee certifies his competency ; | 
that direction does not, however, apply in establish- | 
ments where a pension scheme is in force unless the; The average work week for the individual worker in 
committee directs that it shall apply. Every added|a multiple-shift plant is dependent to a large extent, 
tradesman must enter into an agreement with the | it is pointed out, on whether the plant or department 
Commonwealth, seven days after being required to do| in which he is employed operates two shifts or three 
so by a local committee, to abandon his employment if | shifts a day. Thus, the average worker in two-shift 


and when recognised tradesmen of the same classifica- | plants worked, at the time of the survey, nearly 20 per | 


tion, declared to be competent to perform the work | cent. more ,hours per week than his fellow worker in 
required, is available and willing to take up employ- | three-shift plants. The longer week for workers in 
ment. | two-shift plants resulted from the lengthening of shifts 
ri aes | by the use of overtime as contrasted with eight-hour 

Continuing, the Review of the International Labour | shift schedules in three-shift plants. Overtime, there- 
Office—from which these particulars are taken—says | fore, was most extensive in two-shift plants where 


that, if a local committee is satisfied that there is a| 82-6 per cent. of all the wage earners worked an 


THE FUTURE OF COKE.* 
By J. G. Bennett. 


(Concluded from page 245). 


Suvce the alkali activation of coke was first proposed 
by Cobb and confirmed by Nicholls in the United States, 
its possibilities were neglected by the gas industry until 
the Liverpool Gas Company began manufacture on a 
commercial scale in 1936. Reports on the activation 
process have been made by Thomas and Askey. In 
1939, Brewin and Mott, after reviewing the various 
methods by which reactive coke can be made, concluded 


|that alkali activation is the most favourable. An 


important advance in the technique of activation was 
reported in 1940 by Askey, who showed that sodium 
carbonate could be sprayed on to the coke after car- 
bonising. Alkali-activated coke of the best possible 
quality is a good open-fire fuel, but, even so, I do not 
think that coke will readily displace the open coal fire. 
We should be able to get coal fires without waste-heat 
recovery which will have an overall thermal efficiency 
of 40 per cent., made up as to 35 per cent. direct heating 
of the room in which they are situated and 5 per cent. 
work of necessary ventilation. With waste-heat 
recovery in the form of back boilers or heat exchangers 
to provide warm air in upper rooms, over-all efficiencies 
of up to 55 per cent. should be obtainable. Coal fires 
should, moreover, be much less smoky than in the past, 
easier to lay and to light, capable of staying in all night 
on very low fuel consumption, and convenient for the 
removal of ash and dust in the morning. All these 
advantages should be obtainable without any sacrifice 
of psychological attractions. Nevertheless, I still think 
that the use of coke in open fires can be extended, and 
the present consumption of 325,000 tons increased at 
least fourfold. 

The use of coke as a source of energy for drying pro- 
cesses is already well established. The growth of 
chemical industry will increase the use of thermal 
drying and other processes where cheap heat and reason- 
ably clean gases are required. Agricultural uses of 
coke in soil warming and orchard heating have already 
been developed by the London and Counties Coke 
Association. Coke is used in countries with cheap 
power for the manufacture of calcium carbide. Many 
attempts have been made to develop large-scale carbide 
manufacture in this country. We ought to have it, and 
it will probably come. The production of electrode 
carbon from special low-ash coal is already an estab- 
lished process likely to grow in importance with the 
increasing demand for aluminium and magnesium. 

Coke always has been a variable and uncertain com- 
modity. The coke ovens produce coke of uniform 
quality by crushing and blending and by the conditions 
of carbonisation which obtain in coke ovens. Not only 
are coal supplies carefully controlled, but the ash is far 
more evenly distributed throughout the coke than is 
possible when larger sizes are carbonised in horizontal 
or vertical retorts. The gas industry, on the other 
hand, which is mainly concerned with the production of 
the maximum therms of gas per ton, has paid relatively 
little attention to coke quality. Does this mean that 
the gas industry cannot produce good coke without 
sacrificing gas production? Obviously not, because 
cokes have been and are being produced under com- 
mercial conditions which are altogether excellent fuels 
both as regards quality and constancy of character- 
istics, but they constitute a small proportion, say 
15 per cent. of the ghole. Reasonably good coke is 


| produced by perhaps 60 per cent. of the remaining gas 


companies, leaving perhaps 25 per cent. of doubtful 
and uncertain quality. 
A special form of high grade coke is produced by low- 


| temperature carbonisation. This has become the 


| principal product of the low-temperature carbonisation 
industry, although in the early days—to quote the 
| original terms of reference of the Fuel Research Board— 
| the aim was “ to produce oil for the Navy and smokeless 
|fuel for the home.” To-day the only commercially 
successful processes rely for the credit balance in their 
profit-and-loss account upon the high price com- 
manded by a highly reactive semi-coke. It is a most 
| striking fact that, for the past ten years, the public has 
gladly been paying nearly double the price per ton for a 
fuel which has no advantage over gas coke except high 
reactivity and a few per cent. extra volatiles. With 


| advancing knowledge of the technique of carbonisation 


there is no reason to suppose that such fuels cannot 


shortage of recognised tradesmen in its State, it may | average of 13-2 hours of overtime during the week. 
authorise the engagement or upgrading of the numbers | In three-shift plants, 46-6 per cent. of the workers 
of suitable adult workers necessary to perform the work | averaged 8-6 hours of overtime during the week, a 
ordinarily done by recognised tradesmen. It may also | considerable portion of it in departments operating two 
select a number of such persons to undergo a course of | long shifts. 

intensive training. As a rule, these workers will be | 
selected from among the people in the State in which | 
the local committee functions; but if the central | | 

committee considers it desirable, some, or all of them, SPECIAL Norice : Goops For Export.—The fact that * Paper read at a joint meeting of the Coke Oven 
may be selected from other States. No added trades- | goods made of raw materials in short supply, owing to | Managers’ Association and the Institute of Fuel, together 
man may be engaged, upgraded or selected from outside | war conditions, are advertised in ENGINEERING should | with the Iron and Steel Institute and the Institution of 
the industry concerned while any suitable person not be taken as an indication that they are necessarily | Gas Engineers, held in Sheffield on Wednesday, February 
employed inside the industry is available. Before | available for export. 25, 1942. Abridged. 


be produced in the future without the loss of gas make 
which is chiefly responsible for their high cost. 

| A theoretical plan of coke production would call for 
| as many grades and qualities as there are applications, 
| but the economic optima fall into two distinct groups, 
| one of which is dominated by the cost on a thermal basis; 
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and the other by considerations of performance. So 
clear is the division that in many cases cokes falling 
into these two groups would not be interchangeable at 
all. Very high-grade cokes could not, for example, 
be used for steam raising or large central-heating 
boilers, because they would not be competitive with 
other sources of energy on the score of cost. On the 
other hand, low-grade cheap cokes could not be used at | 
all in open fires, portable gas producers, or some of the 
other applications considered. There are three factors 
which outweigh all others in determining the value of | 
coke for uses other than the blast furnace and the 
cupola. These are purity, reactivity, and cost. In| 
Table IV, herewith, is shown the importance of these | 
factors for different applications. 


Factors Determining the Suitability of Coke 
for Various Purposes. 


| 


Taste IV. 


Purity. |Reactivity | Cost. 
| 


General industry 

Water boilers as 

Special domestic equipment 
(gravity-fed cookers, etc.) 

Open fires .. es 

Gas producers ga a 

Special furnaces } 

Water-gas plant | | 


} 
| 
| , 
| xX 


Xx 
XX) 
X2 
xX) 


Gas coke has advanced steadily in quality in the areas | 
of the London and Counties Coke Association and of the | 
leading gas companies. There is still much room for 
improvement. In particular, a high-moisture content 
should be regarded as completely inadmissible for any 
grade of coke. Whatever this may involve for the gas 
industry in the way of modification of quenching prac- 
tice, the sale of coke with more than 5 per cent. of 
moisture should be actively discouraged by the coke 
associations. So far as ash content is concerned, we | 
can expect, after the war, the general supply of coals 
for gas making of 5-per cent. ash content or less. Such 
coals may be more expensive than those purchased by 
the gas industry in the past, but the resulting cokes will 
command a price which will more than justify the 
policy. 

Sound tests for reactivity are now available, and | 
useful work has been done recently on the standardisa- 
tion of the Critical Air Blast test which is now satisfac- | 
tory for testing cokes. Cokes, in my belief, will have 
to be sold in the future in definite reactivity groups. A 
C.A.B. of over 0-080 is wanted for very high tempera- | 
tures: between 0-070 and 0-055 is good for boilers, | 
0-035 to 0-045 will serve for water-gas manufacture, | 
for coke grates, and for stationary gas-producers, 
0-025 to 0-030 is wanted for stool-grate open fires, 
portable gas producers, carbon-disulphide manufacture, 
and similar special purposes. We already have the 
requisite knowledge and experience to lay down | 
standard specifications for cokes of a variety of grades 
and qualities which will not only meet all existing 
requirements, but greatly facilitate new developments. 

What in the national interest should be the future 
of coke ? First of all, it is necessary to redouble, and 
more than redouble, all investigations into the control 
of coke quality and the possibility of producing satis- 
factory cokes from the widest possible range of our coal 
measures. This may be called one of the major 
problems in the wise utilisation of coal resources. The 
production of coke begins at the coal face. It is largely 
influenced by the treatment the @al receives at the pit. 
Then there are questions of coal blending. On the 
carbonisation side, great strides have been made in 
the control of coke strength, but the all-important 
property of reactivity is still, to a large extent, a matter 
of carbonisation time and temperature. 

Then, on the utilisation side, there are two main | 
groups of questions. The first are commercial. They 
include the standardisation of size and quality through- 
out the country, price regulation, provisions of service 
to consumers, the adjustment of markets as between 
the different branches of the carbonisation industry, 
the equalisation of seasonal demand by stocking pro- 
grammes, and many other matters on which a con- 
certed policy between all the different branches of the 
industry should work to the national benefit. The 
second group of questions concerns the technical 
utilisation of coke. There are, on the one hand, great 
possibilities of improving the present-day appliances. 
The new developments which I have outlined should be 
the subject of concerted action by the coal and carboni- 
sation industries. The production of coke is by far the 
most important manufacturing process in which coal is 
used. It is in the interests of the coal industry to 
encourage it in every possible way, for the technical | 


| 


possibilities of a manufactured fuel exceed those of a | 
raw fuel in many important respects. On the market- 
ing side, the carbonisation industries will naturally 
retain their own independent organisations, but on the 
side of research and technical development there is no 
room for a policy of isolation. 
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MECHANISATION OF FOUNDRIES.* 
By A. 8S. Begecu, M.I.Mech.E. 


THE principal operations in a mechanical moulding 
plant comprise the preparation, reconditioning, and 
transportation of the sand; mechanical manufacture 
of the moulds ; mould conveying ; pouring and knock- 
ing-out of moulds; and finally transportation of cast- 
ings to the fettling shop. Throughout the whole 
sequence of the manufacturing process, the influence of 
the quality of the sand is paramount. Its highly 
abrasive action strictly limits the choice of materials 
with which it comes into contact in the moulding plant, 
and its physical properties govern the design of all 
chutes, hoppers, etc., used in conveying it. The 


| maker of such plant not only requires expert knowledge 
| of foundry practice, with a real understanding of the 
| practical differences in the operation of a mechanical 


moulding plant as compared with a foundry involving 
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moulding. The adoption of one or other || 
methods is often the result of individual ch: 
that reason, certain advantages and disadva 
each method are outlined below and are su 
in Table I, which should be referred to in « 
with the sketch reproduced below it. The n 
jolting, or jolting and pressure moulding com! 
been developed with the object of obtaini: 
joint line and of making possible a mou 
becomes less dense as the top is reached, so 
entrained gases, in their ascent, should easi 
through the top of the mould. The view is hel: 
quarters that, even if this state of affairs ex’sis 
top or “cope ”’ parts of the mould, the revers« is the 
case in the bottom or “ drag "’ side, when the two half 
moulds are put together. The defects most likely to 
| arise are: irregular ramming; failure of the machine 
to carry out effective ramming beneath the bars: and 
| the rendering of the top of the mould non-permeable as 
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hand moulding ; but he should also be able to command 
sufficient engineering ability and resourcefulness to 
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solve the various mechanical problems arising as a | 
result of the conditions of the foundry and the materials | 


employed. 

Sand is a very difficult material to handle, especially 
when it is in a hot steamy condition ; moreover, it has a 
tendency to stick in chutes and hoppers, which must 
accordingly be designed so as to clear themselves when 


the sand is in its worst possible state, in order that | 
| sticking shall 


not occur. The presence of clay or 
bonding materials in the sand presents a further 
difficulty. The design of all foundry 
sideration in its early stages. The liability of sand and 
dust to enter cheap stamped ball bearings has convinced 
the author that it is essential that such bearings should 
be of the very best quality, such as are usually obtained 
from firms of the highest reputation. All bearings, in 
fact, require special attention in foundry practice, owing 
to the amount of abrasive matter in the atmosphere. 
Moreover, the equipment for lubricating the bearings 
of mechanical plant in foundries should be simple and 
very accessible. Automatic lubricators are an advan- 
tage when they can be fitted conveniently. 


A detailed description of all the various types of | 


moulding machine would require a paper to itself. The 


principal factors to be considered in the operation of | 
moulding machines are (a) speed of operation with | 
| unskilled or semi-skilled labour; (5) correct ramming 
of the moulds in respect of the work to be done ; and | 
| (c) pattern-drawing. 


There are three principal methods 
of mechanical moulding by machines in use to-day, 


| which both ram the moulds and draw the pattern : jolt- | 


ing, or jolting and pressure moulding combined ; ordi- 
nary straight pressure moulding ; and under-sand frame 





* Paper read before the Institution of Mechanical 
Engineers on Friday, February 20, 1942. Abridged. 


equipment | 
employing ball bearings needs specially careful con- | 


It should be noted that when 
this method is used bars are 
liable to have soft «pots 
underneath due to the jolt- 
ing action of the machine 
The hard-rammed sand on 
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strickling a fter ramming 
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to avoid uneven ramming 
under the bars Hard- 
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ling after ramming 
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the pattern is drawn 
the down stroke of 
pistor. 


before 
and 

on 
the 
































“ENG ERING™ 


| a result of final flat ramming which may be carried out 
by hand or by pressure plate. 

Ordinary straight pressure moulding is particularly 
well adapted to the production of shallow castings in 
| which only a single application of pressure is needed. 
The method therefore represents a considerable saving 
in time over jolting. If a single direct squeeze is 
applied, however, exactly the opposite conditions from 
those obtained by jolting methods are secured. For 
deeper castings, two pressures may be applied : the 
first, applied with a former block, follows the contour 
of the pattern, and the second is applied with a flat 
plate to eliminate unevenness in ramming. This 
double ramming has the disadvantage of taking extra 
time, but it enables the bars to be rammed solidly 
| underneath, even if hand tucking is necessary, and in 
this respect it offers a great advantage over jolting. 

The under-sand frame method of moulding was 
developed with the object of making it possible to ram 
either deep or shallow moulds comparatively quickly, 
| 80 as to obviate the slowness and irregular ramming of 
the jolting method, and the necessity of ramming deep 
| moulds twice when the straight pressure method is used. 
| It will be realised that, with either jolting or direct 
| pressure, a top frame is used to take the excess amount 
| of loose sand necessary to fill the box when the sand 
| is jolted or compressed into it. The under-sand frame 
| method involves the moving of this top-sand frame to 4 








en 


ed 
nd 
ore 
nd 


he 


f 


oa 


~~ = 


=F 








APRIL I0, 1942. 


ENGINEERING. 


299 








—_—_ 
— 


MECHANISATION 





Fie. 2. Knockinc-Ovut Station I 


position under the box, so that the excess amount of 
sand is below the joint, instead of above the box. The 
height of the under-sand frame in relation to the joint 
of the mould depends upon the intensity of pressure 
desired ; the higher the under-sand frame (in relation 
to the joint line) the harder the mould will be, and 
vice versa. Means are therefore provided for raising 
or lowering the under-sand frame, so that the correct 
degree of ramming can be obtained. 

Fiz. 1, opposite, shows the general arrangement of the 
under-sand frame method on the moulding machine. 
The pattern is pushed into the sand and not the sand 
into the pattern, and loose sand is strickled off before 
ramming. The method of regulating the stroke of the 
machine and raising and lowering the under-sand frame 
at will is evident. The ramming plate, in top-sand 
“frame squeeze "* methods of moulding, goes directly 
into the box ; but in this case it does not enter it. It 
does, however, act as a stop for the box in its ascent, 
and since the sand is pushed upwards under the bars, 
hand tucking is unnecessary. Moreover, as soon as 
the machine is opened to exhaust, the pattern plate is 
automatically drawn out of the sand. It is possible 
to approach ideal ramming by using the under-sand 
frame method. Ideal ramming should provide a hard 
joint line, and the sand should be less densely rammed 
as it approaches the top, to enable entrained gases to 
ascend and escape more easily. Apart from this, the 
under-sand frame method enables the moulding | 
machines to be operated more rapidly than is possible 
with any other method. So long as the quality of the 
sand, its method of preparation, and its moisture con- 
tent remain comparatively unchanged, all moulds will 
be rammed to the same degree of hardness, thus bringing 
into play another factor influencing the uniformity of | 
the finished castings. 

In the mechanised foundry the walking distance 
covered by the operator in bringing empty boxes to 
the machine and finished moulds to the casting position 
should be a minimum. It is usually an advantage 
therefore to place the machines centrally in the shop. 
Wherever possible an effort should be made to cast 
frequently, so as to reduce the pouring area. In some 
foundries only a few boxes are used and are handled 
by one or two men, the moulds being poured almost 
immediately they are made. This is not difficult 
provided that sufficient molten metal is always | 
available. i 

Correctly performed sand preparation is very im- 
portant. The mill formerly in use in most foundries 
was comparable to a mortar mill. In such mills 
~ gtinding”’ was no misnomer. Two heavy narrow 
rollers or mullers rolled over the sand contained in a 
stationary pan. The full weight of these mullers 
resting on the sand produced a crushing effect on the | 
silica grains, obtaining a good bonding effect, but 
involving a considerable loss in permeability. A large 
Proportion of silt was productd. Foundry sands | 
should be sufficiently permeable to allow the escape of | 








several times during the course of its journey to and 
from the conditioning plant. The best, and simplest, 
method is by inclined belt conveyors ; but they need a 
good deal of space and so make it difficult to confine 
the sand-preparation plant to one particular portion 
of the floor space which is generally desirable. The 
alternative is the use of bucket elevators. When 
dealing with sand, particularly if it is damp, they 
must be fed at a regular rate, generally by means of a 
feeder belt. The boot of the elevator must be cleared 
out at regular intervals. It is almost impossible to 
avoid sand sticking to the bottom of the buckets, and 
as these buckets are inverted on return, such sand 
may easily fall into the boot of the elevator. A belt 
of rubber-covered cotton offers the safest and cheapest 
means of handling sand in bulk in the foundry. It 
can be used generally where the angle of repose is not 
more than 20 deg. Rollers of suitable profile can be 
fitted with advantage, in certain cases, in order to 
make a troughed belt on the carrying surface. 

A typical example of a sand mill with the associated 
| distributing plant is installed in the London Midland 
|and Scottish Railway foundry at Crewe. A _ better 
appreciation of the sand-conveying and distributing 
system is perhaps obtained by considering the sand 
on its journey from the knock-out grid. The old 
or knocked-out sand falls through the grid, and 
passes into a hopper, underneath which is an endless 
belt. Half way along this belt, a cross-belt brings new 
sand and coal dust for mixture with the old sand on 
the main belt from the grid. New sand, coal dust, 
and old sand then continue along a common belt and 
are fed into the boot of the first elevator in the sand- 
| conditioning plant. 

Somewhere between the knocking-out station and the 
| first elevator, a magnetic separator should be intro- 
| duced into the system. In some instances the magnetic 

pulley is situated at the exit of the knock-out hopper 
which is the first point at which core arbors, hooks, 
N COMPLETELY MECHANISED PLANT. |“ flash,” and other*metallic objects which might cause 
. | accidents can be conveniently removed from the sand. 

| This arrangement, in which the magnetic separator is 

the gases associated with the pouring operation, and underground, is not altogether satisfactory, as all the 

their bonding qualities should be such that they will | metallic substances extracted from the sand have to be 

conform accurately to the shape of the casting and | lifted from underground to floor level ; but it is difficult 

withstand the wash of the metal. Continuous working | to install any other arrangement in foundries where the 

of sand-preparation plant provides the foundry with a | first elevation is effected by a belt and bucket elevator. 

continuous flow of sand of a good quality and enables | In an alternative arrangement, the elevator feeds the 

| definite savings to be effected both in the amount of | lifted sand on to a small cross-belt, the top pulley of 
new sand or bentonite to be added, and in the labour | which is magnetised to enable it to remove any frag- 

needed. In many mechanised foundries moisture tests | ments of iron, but damage may be done to the elevator 

are taken at regular intervals during the working shift | in lifting sand with metallic inclusions. In passing, 

so as to ensure a more or less regular moisture | reference may be made to the advantages of the “ over- 

content. band” separator. This consists of a belt, provided 

A difficulty is to get rid of the heat in the sand, with studs, which is placed over the belt conveying 

coming from the knock-out. Various methods have | the sand from the knock-out. The studs pass through 
been suggested, but the author has come to the|a magnetic field between the two pulleys carrying the 
conclusion that the only satisfactory way of getting | belt to which they are fixed, so that any ferrous particles 
the heat out of the sand is to open it up and allow the | are drawn upwards from the sand. 

entrained steam to escape. If hot sand is being trans- The sand then passes through a rotary screen, to 
ported by a conveyor belt and “fingers ” are put into | remove any other foreign matter, and is finally fed to a 
it, the steam is released immediately. Hence, a well-| storage hopper with a capacity of 10 tons. Beneath 
designed and up-to-date plant should be arranged | the hopper is arranged a rotary distributing disc pro- 
so as to ensure that the sand is turned over as fre-| vided with a movable plough, which diverts the sand 
quently as possible. Elevators should be replaced | from the disc at any desired rate and sends it to the 
by inclined belts where space permits. The sand | continuously operating sand mill. On leaving the mill 
mill should reduce the temperature of the sand by | through the central orifice in the pan, the sand passes 
approximately 26 per cent., the disintegrator by | down a chute to the boot of the second elevator. By 
approximately 22 per cent., and the hexagonal rotary | means of the second elevator, the sand is again lifted 
screen by approximately 18 per cent. If, therefore, | to the top of the installation and passes through a dis- 
sufficient travel and turnover is allowed for the sand, | integrator into a storage hopper, whence it is taken 
and for opening it up as much as possible, and if|away by buckets or bins (brought by a crane) to be 
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| storage hoppers of small capacity are used (it is | distributed to the moulders. 








preferable to have two 20-ton storage hoppers to one To remove the used sand from the moulds a knock-out 
of 40 tons capacity), there is little reason to fear that | grid is provided, and in continuous casting plants, is 
the sand will not be cool enough for remoulding. | placed alongside the mould conveyor. A hydraulically- 

The chief desiderata in a sand mill are as follows : | or pneumatically-operated pusher moves the boxes 
—(1) The pan and the mullers must both revolve, | sideways across the mould conveyor so that they fall 
so as to give a rubbing action on the sand. (2) The | on toa jolting grid which loosens the sand and allows it 
mullers should be long and should cover as nearly | to drop through the bars on to a conveyor belt situated 
as possible the surface of the pan, to enable the sand | below. As soon as a mould arrives by the conveyors 
to be worked during its entire passage through the | at the knock-out station, the operator pulls a lever, 
mill. (3) The mutlers should not rest on the bottom | shown in Fig. 2, which opens the valve controlling the 
of the pan, but be slightly above it; they should be | piston by means of which the box is pushed on to the 
spring-loaded, to allow them to rise and fall with the | shaking grid ; the sand is shaken out, and the empty box 
varying thickness of sand beneath them. (4) Scrapers | is placed on an inclined roller conveyor. The grid is 
should be provided, to keep the sand continually | actuated by pistons and cams driven by an electric 
moving. (5) Diverters, which can be set for angularity, motor, through reduction gearing. This box-return 
are necessary to enable the time during which the | conveyor is power-driven for the first 12 ft. to 14 ft. 
sand is in the continuous type of sand mill to be modifietl | of its length, to enable it to lift the empty boxes to the 
as desired. (6) For continuous casting foundries, mills requisite height so that they may complete their return 








|should be automatic and arranged for continuous journey to the moulding machines along a gravity 


operation. Regarding item (6), it is obvious that a | roller conveyor. 
batch mill would entirely frustrate the whole aim of a| Roller conveyors have not been altogether satisfac- 
completely automatic plant, where continuous operation | tory for handling moulds. The hot atmosphere, with 





is essential, especially when dealing with sand for iron | a certain amount of abrasive particles in it, together 


castings. Nevertheless, the principles embodied in| with probable rough treatment may cause distor- 
items (1) to (4) are also applicable to batch sand mills, | tion of the boxes if they are of light construction. 
which are needed both in semi-mechanised plants and | If roller’ conveyors are inclined, a careful watch is 
also in jobbing shops or steel foundries. needed to prevent one box from knocking against 
In any mechanised foundry the sand must be raised ' another (since this would shift the cores and disturb 
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the moulds) whereas if they are horizontal it is necessary 
to supply labour for handling, which feature they are 
intended to reduce. 

In a well-designed foundry the time taken for moulds 
to reach the knocking-out station, so that castings can 
cool sufficiently to avoid distortion during the actual 
stripping process, is considered but they are usually 
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almost red hot, and difficulties of the knocking-out 
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| and straight at their tips, the complementary do. a 
| Similarly formed teeth, so that rotation of the planet 
carrier produces an initial axial movement of the stem 25, 
| which advances the dog 27 into engagement with the dog 
on the engine. The stem 25 carries spring loaded 
Plungers 36 to provide sufficient friction to ensure this 
axial movement of the stem, which is connected to the 


operation are thereby increased. The temperature of “7 aBy « of ths Consavuntontore ave gious ay i dog 27 by a slipping clutch for limiting the torque 
the sand removed from the boxes at the knocking-out | cop; of Speci ; be obtained at the Patent | applied to the engine. The starter motor, together with 
station varies. With castings which are massive in | fice S Branch, 25, Southampton Buildings, | the housing containing the flywheel and gea) ng, is 
relation to the mould, the maximum sand temperature | eh ae Londen, W.C.2, re, ** each. of a| Constructed as a unit. In operation, the initial rot ation 
is attained, though it is not usually high enough to| Com 8s ion is given after abstract. in of the shaft 14 engages the driving dog 27 with the 
harm a good rubberised belt of special- heat resisting | ¢ach case, unless the Patent has been sealed, when the | engine and simultaneously the flywheel is driven through 


quality, since cold new sand is often fed on to the same 
belt surface as thie knocked-out sand. Belts serving 
the knock-out station have been in daily use for many 
years and are still in good condition. 


The author is definitely opposed to the use of metallic | 


apron-plate conveyors, or in fact any type of metallic 
conveyor, for conveying or lifting sand. He is also 


opposed to the use of chain elevators, and of flight or | 


push-plate conveyors. In his opinion, the use of 
metallic components working in contact with the actual 
sand should be avoided wherever possible. In old- 

fashioned plants, the knoc king-out grid was stationary 
and the moulds were pulled off the conveyor by hand. 

Moreover, both the sand and the castings were knocked 
out of the boxes by hand, and there was a tendency for 
the sand to cake and stick in the grid, so that the bars 
had to be frequently cleared—again by hand. A 
modern mechanised foundry, however, includes a 
properly designed system of ventilation with suitable 
suction fans at the knocking-out station, so that all 
steam and dust are immediately removed, and an 
immeasurable improvement in working conditions is 
thus effected. 

The suction should be arranged so as to cause a down- 
ward draught at this point, to provide fresh air for the 
operators. A great improvement ir? the atmosphere of 
the foundry can be effected by arranging for the moulds 


to pass through a long tunnel as they travel from the | 


pouring stage to the knocking-out grid. Through the 
tunnel a strong flow of air is induced and the obnoxious 
odours from core binders are thus withdrawn. Since 


the castings, immediately after knocking out, radiate | 
intense heat they should be removed as quickly as | 


possible. Some foundries employ steel trucks. This is 
only suitable for small castings. For all other castings 
mechanical transportation is desirable, and either an 


apron-plate conveyor or a pendulum conveyor could | 


be adopted here, since castings, and not sand, are being 


dealt with. The pendulum conveyor lends itself well | 
to arrangement over a rather lengthy route, so that | 
castings after being attached at the knocking-out station | 
ean continue their journey—if possible, out into the | 


open air—until they are comparatively cool, after 


which they pass on to the fettling shop. 
(To be continued.) 








TEST FOR STEELS.—The 
as a criterion for the 


STANDARD “ HARDENABILITY ” 
increasing use of “ hardenability ” 


selection of steels for industrial applications has led to 


a demand for a standard procedure for the determination 
of this property and a standard system for the expression 
of hardening capacity. To meet this need, it is stated in 
The Nickel Bulletin, the tron and Steel Division of the 
Society of Automotive Engineers’ Standards Committee 
recommends the adoption of the Jominy End-Quench 
test. This test consists in water-quenching one end of a 
l-in. diameter cylinder of the steel under examination 
and measuring the distance from the quenched end to 
which hardening of a given degree penetrates. Harden- 
ability thus assessed is expressed in terms of distance- 
penetration of the hardening effect. For the purpose of 
predicting the hardening characteristics of a steel in 
sections of various sizes, the hardness data obtained from 
the end-quenched hardenability test bar are plotted 
against cooling rates, and compared with a chart showing 
the cooling rates, from the surface to the centre, of 
sections of corresponding sizes. Full details of the test 
procedure have been published in a recent issue of the 
Society of Automative Engineers’ Journal. The 
given include particulars of the test specimen, mode of 
heating in preparation for end quenching, quenching pro- 
cedure, method of making the hardness measurement, 
charts for plotting the results, and a code-index for the 
expression of hardenability. In an appendix are given 
the modifications required for carrying out the test on 
specimens measuring less than 0-25 in. in diameter. An 
interesting bibliography is also included; this contains 
selected references to the literature on hardenability 
testing during the period 1924-41. From this brief out- 
line of the work done by the Society it appears to us that 
the problem of expressing the hardening capacity of a 
steel has been approached in a thoroughly effective 
manner which should commend itself to engineers and 
metallurgists in this country. 





| be slid across the spigot 7 to vary the air gap. 
| fixed tip 8! itself forms a keep plate for the coil 10, 


| plate for the coil 9. 


data | 





word *‘ Sealed” is appended. 
may, BS ane ° time within two months from the 
dade of thea isement of the acceptance 


of a Complete | 


" “are notice at the Patent Office of 
ion to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


541,310. Brake Mechanism. Stothert and Pitt, | 
Limited, of Bath, and R. J. Coombes, of Bath. (3 Figs.) 
May 20, 
type of brake with provision for electromagnetic hold-off. 
The shoes 3, 4 are mounted at corresponding ends, oe 
tively to the rotation of the drum, eath on its own pin 5" 
5*, respectively. The drum rotates in an anticloc kwise 
direction, and both shoes are therefore subjected to 
equal wear. The shoes have central spigots 7, 8, and 
form the the gap 


these cores of electromagpets 9, 10, 


($41. 3/0) 





in the magnetic circuit of which can be adjusted to 


1940.—The invention is an internal expanding | 


of Hammersmith. 


| the angle to the vertical being about 30 deg. 


compensate for wear on the linings of the shoes. For | 


this purpose, the pole faces are inclined and one of the 
poles has an adjustable wedge-shaped tip 7', which can 
The 


while the adjustable tip 7' is bolted into a separate keep 
When the coils 9, 
the shoes move away from the drum and release the 
brake. The electromagnet works against a return 
spring 12, which tends to apply the brake. (Accepted 
November 21, 1941.) 


INTERNAL-COMBUSTION ENGINES. 


541,765. Internal-Combustion Engine Starter. 
Plessey Company, Limited, of Ilford, and H. Da Costa, 
of Iiford. (2 Figs.) June 7, 
type which is driven by firing an explosive cartridge 
into an expansion motor. 
motor is very short, generally less than one second, and 
the total useful power developed by the motor has 
hitherto been applied to the engine during this short | 
period. The invention aims at reducing the high value 
of the torque, and spreading it over a longer period. 
When the cartridge is fired, a driving dog on the motor | 





(541765) oO” 


engages a driven dog 16. A flywheel 17 is freely mounted 
on the driven shaft 14, and is connected to it by means 


of two step-up epicyclic gears. The drive for the ehgine | addition to the tongue and recess connection, 
to be started is through a sliding stem 25 and a driving staple 13 engages holes in the tops of the tiles. 
| tiles are assembled end-to-end with the tongue 


dog 27 engaging with a dog on the shaft of the engine. 
The shaft 14 is connected to the driving stem 25 through 
a step-down epicyclic gear, the planet wheels of which 
are mounted on a carrier 31, the boss of which is consti- 
tuted by a number of dog teeth 32. The driving surfaces 


The period of operation of the | 


10 are energised, | 


the step-up gear so as to rotate at a high speed. On the 
completion of the operation of the motor, the dog is 
retracted and the flywheel, due to its inertia, continues 
to drive the engine through the shaft 14. Thus, the 


power developed by the starter motor is delivered to 
the engine over an increased period of time an: the 
| Stresses set up in the engine are considerably reduced. 


| & Accepted December 10, 1941.) 


SHIPS AND NAUTICAL APPLIANCES 


539,977. Launch. British Overseas Airways Corpora- 
tion, of Bristol, Holt and Chandler, Limited, of Hammer- 
smith, and H. S. Crabtree, of Bristol and P. L. Chandler, 
(4 Figs.) January 27, 1940.—The 
launch is for conveying staff and loads to and from 
flying boats, and is designed to give ease of maneuvr- 
ability and good stability so that, even in choppy seas, 
the risk of damage to the hull of the flying boat is mini- 
mised. The launch has a stern and bow rounded in plan 
and connected by long flat curves constituting the top 
edges of the gunwales. The beam is greatest at about 
6 in. to 8 in. from the top, forming cambered gunwales 4, 
amidships 
entire length of the 
Below the 


and throughout almost the sides 


between the rounded ends. cambered gun- 
not more than 


to the vertical 


wales 4 the sides are set at a small angle, 
5 deg.. 


10 deg. and preferably about 7 








($33.977) 
The bottom of the boat amidships on each side of the 
keel 8 is flat and has an angle of approximately 20 deg. 
to the horizontal, giving a chine 9 which extends from 
the lower edge of the gunwales at the bow to the lower 
edge at the stern, and has an obtuse angle which in- 
creases as it approaches the gunwales at each end. 
Around its entire length the gunwale is fitted with longi- 
tudinal fenders composed of two superimposed air 
tubes 11 in a common covering secured to the bottom 


|}and top edges of the gunwales. The air tubes are in 


|and stern decks. 


short sections, each with its own valve for inflating it, 
and extra fenders 15 are secured to the top of the bow 
The form of the launch is such that 


| it is practically impossible for any part other than the 


The | 


1940.—The starter is of the | 


| central to the width of the end. 


into contact with the fragile hull of a 
1941.) 


fenders to come 
flying boat. (Accepted October 1, 


MISCELLANEOUS. 


542,033. Protective Tiles for Underground Cables. 
H. J. Baldwin and Company, Limited, of Nottingham, 
|}and E. V. Byers, of Nottingham. (6 Figs.) June 21. 
1940.—The invention is a simple interlock for preventing 
| displacement of the tiles when laid. Projecting frem 
one end face of each tile 10 is an integral hooked tongue 11 
The underface of the 
tongue is flush with the underface of the tile and the 
height of the tongue is approximately half the height 





(542033) 40 





lof the tile sides. The length of the tongue is approxi- 


mately half the width of the tile. At the opposite end 


of the tile is a recess having a complementary form. In 
a metal 


When the 

11 and 

| recess 12 in engagement, the staple 13 is dropped into 
the holes, and the horizontal part of the staple rests in 
grooves in the top of the tiles. (Accepted December 23, 
1941.) 
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SURGE PROPAGATION,—II.* 
By Dr. T. F. Watt, M.I.E.E. 
(Continued from page 263.) 


(11) The Cathode-Ray Oscillograph.—The require” 
ments of television have resulted in extraordinary 
developments in cathode-ray technique and the 
very high writing speed now obtainable with these 
oscillographs makes them particularly suitable for 
the photographic recording of very steep wave- 
front surges such as are found in the case of natural 
lightning phenomena. These developments are of 
special interest to industry, since it is now required 
that such types of waves shall be used in testing 
insulators and other electrical appliances which are 
used in high-tension transmission line systems. 
The general principle of the cathode-ray high-speed 
oscillograph can be followed with reference to Fig. 39 
This instrument comprises a highly evacuated con- 
tainer in which a narrow beam of cathode rays is 


u+ y US 
> 





Fi g- 39. 








across the screen and since the duration of such 
surges is only of the order of micro-seconds, the time 
cannot be measured by the well-known sealed-off 
types of oscillograph although this type is suitable 
for recording repeated phenomena up to the very 
highest frequencies. This unsuitability of the 
simple type of cathode-ray tube is due to the fact 
that, at the high speeds of traverse of the recording 
spot, the trace on the fluorescent screen is not 
sufficiently intense to permit the photographic 
recording or even the visual inspection. This lack 
of intensity arises from the relatively low velocity 
of the electrons which form the cathode-ray beam, 
since this beam is generated by means of the low 
potential difference between the cathode and anode, 
which is only about 1,000 volts. 

The photographic intensity may be increased both 
by employing high velocity electrons for the beam 
and by placing the photographic plates inside the 
evacuated chamber, so that a record of the pheno- 
menon under investigation is obtained by the direct 
action of the electrons impinging on the sensitive 
emulsion of the plate. High velocity electrons are 
obtained by using a high potential difference between 
the anode and cathode, of the order of 50 kV, and 
the use of this high voltage is the fundamental dis- 
tinction between such an oscillograph and the rela- 
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in the diaphragm through which it would pass if 
the deflection plates were not charged. On the 
arrival of the surge wave, the potential difference 
of these extra deflection plates is automatically 
neutralised, with the result that the beam returns 
to the position in which it passes through the slit 
in the diaphragm. When the record has been taken, 
the extra deflection plates are automatically re- 
charged and withdraw or “trap” the beam. 
Another method of trapping the beam is described 
below with reference to Fig. 40. 

The position of rest of the cathode-ray oscillo- 
graph spot is normally at the centre of the screen. 
In order, however, to obtain the use of the full 
breadth of the screen when taking surge wave 
records, it is necessary to provide means for deflect- 
ing the beam to one side of the screen before the 
actual photographing of the record is commenced. 
This is effected by applying a static diverting 
potential difference to the time sweep plates as 
shown by that portion A of the circuit connections 
which are given diagrammatically in Fig. 40. With 
regard to this device it is necessary to observe that 
the maximum performance of a cathode-ray oscillo- 
graph can only be obtained by applying to the time 
sweep plates a diverting potential difference which 
is symmetrical with respect to the anode of the 
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directed so that it passes successively between two 
sets of plates which are arranged mutually at right 
angles. To one pair of these plates, T,, a pressure 
is applied which is almost, or exactly, proportional in 
magnitude to the time and is obtained by the con- 
trolled discharge of a condenser which is connected 
across the plates. This pressure will then deflect the 
beam by an amount proportional to the time. To the 
other pair of plates v is applied the surge pressure, 


+Dc. - 
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tively simple one in which the chamber is perman- 
ently sealed after evacuation. The use of photo- 
graphic plates inside the evacuated chamber requires 
continuous evacuation together with a controlled 
air-leak in order to obtain the requisite gas pressure. 

When the transient pressure wave which it is 
desired to investigate is controlled; that is, when 
it is generated by means of a special surge generator 
such as is required for testing insulators and other 





or a known fraction of this pressure, so that the 
cathode-ray beam is deflected by an amount which 
is proportional to the magnitude of this applied 
pressure. The cathode ray impinges upon a fluo- 
rescent screen Sc, which renders the spot of im- 
pingement visible so that the wave form is traced 
out as a curve of which the co-ordinate axes are 
respectively time and surge pressure. 

As in general, it would not be practicable to 
apply the full voltage across the deflection plates v, 
some form of potential divider must be used and 
in Fig. 42 is shown diagrammatically a potential 
divider of the resistance type by means of which 
an exact miniature copy of the original wave can 
be obtained. An account of this pressure divider 
18 given in paragraph (12), below. 

In the case of uncontrolled surges, such as those 
produced by natural lightning, the records must be 
obtained by a single traverse of the cathode ray 





apparatus, and will be referred to later, some method 
must be used whereby the spark-over of the impulse 
generator is synchronised with the time-sweep 
pressure applied across the time deflection plates. 
When the wave is uncontrolled, such as is the case 
in the investigation of surge phenomena produced 
by natural lightning, the arrival of the surge must 
be caused to initiate the operation of the time 
sweep. In each case, however, it is necessary to 
ensure that some delaying device is employed to 
ensure that the arrival of the surge pressure at the 
pressure deflection plates of the oscillograph is 
delayed until the time-sweep is in full operation. 
When the cathode ray is kept energised so as to 
be available for immediate use, some means must be 
provided to prevent the beam from remaining on the 
photographic plate and so causing fogging. One 
method of doing this is to provide a diaphragm and 
a third pair of deflection plates in the upper part of 
the oscillograph chamber. These extra deflection 























| 
(7780.8 4 +—}—— 
oscillograph. It will be seen by reference to the 


part A of the circuit diagram, Fig. 40, that two 
contacts are arranged to be movable over the 
resistance Rg Ry, the two contacts being mechanic- 
ally coupled together. These contacts are con- 
nected through high series resistances to the time 
sweep plates T;, while the path from the contacts 
to the surge record leads of the part B of the circuit 
is closed by means of the blocking condensers shown. 
The requirement that the diverting potential differ- 
ence which is applied to the time sweep plates shall 
be symmetrical with respect to the anode of the 
oscillograph is fulfilled by connecting the mid point 
of the resistance Ry, Rg to earth as well as the anode 
of the oscillograph, as shown in Fig. 40. 

The pressure applied to the condenser C, for 
producing the time sweep of the cathode-ray beam 
is obtained from a source of 3 kV and may be 
conveniently supplied by a rectifier system of small 
output. In Fig. 40 this source of 3 kV is shown 
connected through suitable resistances across the 
condenser C, and it will be seen that this pressure 
is also established across the spark gap G;. This 








* Part I of this series appeared in three sections on 
pages 141, 181 and 201, ante. 


plates, when electrically charged, deflect the beam 
to one side so that it cannot pass through the slit 





gap is adjusted so that it is slightly too large for the 
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applied pressure of 3kV to break it down, but when | pass, thus again placing the supplementary negative | resistance elements will damp such currents and 
the conductivity of the gap is increased, as is ex-| pressure on the Wehnelt cylinder and so trapping | consequently distort the record ; in such cases the 
plained later in connection with the circuit system | the cathode beam. When it is desired to record | use of a potential divider for recording uncontroilable 
shown in Fig. 41, a spark discharge will take place | uncontrolled surge pressure waves, such as those | surge phenomena such as lightning discharge effects 
and the condenser C, will discharge through mo fore to natural lightning, the surge must itself | is not very suitable. 

resistance R; thereby placing a potential difference | operate to release the time sweep while the arrival; In Fig. 43* is shown diagrammatically, a simple 
across the time sweep plates T;. The time rate of | of the surge at the high-tension plates of the oscillo- | capacitance potential divider as employed by the 
discharge of the condenser C,, and therefore the | graph can be appropriately delayed by connecting | E.R.A. in their investigations of the generation and 


time rate of change of the pressure across the plates /in series with these plates an intermediate cable 


T, will be determined by the value of the time 
constant C, x R;. The time circuit system must 


. hd L. 
satisfy the condition R > 2 qin order that the 


discharge shall be aperiodic. When the condenser 
has discharged sufficiently,the spark across the gap 
G; becomes quenched, so that the condenser re- 
charges, thus bringing the beam back across the time 
sweep plates T,. In order to obtain a consistent spark 
effect across the gap a heating circuit comprising a 
resistance in series with a condenser is connected in 
parallel with the gap. The heat conductivity of the 
gap is kept down by using steel spindles 0-5 mm. in 
diameter to support the spherical copper spark 
electrodes each of which is 5 mm. in diameter. 


| having a suitable time constant. 

| (12) Pressure Divider for Use in Recording High- 
| Tension Surges.—In recording high-tension surge 
pressures, precautions must be taken to ensure that 
the recording appliances and accessories have no 
appreciable reaction on the surge pressure wave. 
The usual practice is to connect to the deflection 
plates of the cathode-ray oscillograph a pressure 
not greater than 5 kV, although in special cases 
even higher pressures may be used for this purpose. 
Very high tension surge pressures cannot be used 
| directly for the deflection plates because the deflec- 
tion of the ray would be too great and it would be 
impracticable to lead very high tension pressures 
into the earthed housing of the oscillograph and 








recording of surges. The precautions which must 
be taken in order to obtain accurate reproductions 
of steep fronted waves are, firstly, the capacitance (, 
must be at least 10 times that of the cable K as 
otherwise m, and m= (the initial and steady state 
voltage rates) differ appreciably, viz. :— 
C, 
a= > 
G+, 
C, 
. C,+C, + K’ 

To meet this requirement a special low-capacitance 
cable is used ; 100 yards of this has a capacitance of 
0-01 » F, its surge impedance W is about 65 ohms 
| and the time required to propagate a transient over 
| its length is about 0-5 yw sec. Thus the divider could 





m 





In Fig. 40 is shown a transformer Tr which couples | also because the vacuum of the deflection chamber | be used with values of C, down to 0-1 » F without 


the condenser discharge circuit of C, and R; with a|°f the oscillograph would be ruptured. These | the introduction of appreciable distortion. The com- 
grid-controlled valve P. The purpose of this | difficulties are eliminated by the use of a pressure | paratively low value of C, permits the use of a high- 
coupling is to provide a means for trapping the beam | divider which permits the application of normal | voltage capacitor of reasonably small capacitance. 
until the actual record is required to be taken and | Pressures to the deflection plates. Several types of | This is important from the point of view of cost and 
its operation will be considered in what follows. /such pressure dividers have been developed, viz.,| especially because of the desirability of taking the 

The operation of the high-tension deflection plates | resistance, capacitance, and mixed resistance and minimum charging current from the line, as a high 
v, Fig. 39, of the oscillograph must be in syn- | °@pacitance, and it is important to know what/ capacitance would materially reduce the rate of 
chronism with the time sweep deflection plates. | supplementary errors of measurements will be intro- | rise of voltage. In practice, a high-voltage capacitor 


When recording impulse pressure waves, the time 
sweep circuit may be operated from a source of 3kV 


while the impulse circuit pressure may be as high | 


as 200 kV, so that these two circuits can only be 
coupled electrically and indirectly as shown in 
Fig. 41. Moreover, in the case of waves with a 


very steep front, provision must be made to ensure | 


that the beam is set in operation slightly in advance 
of the impulse deflection plates, the necessary 
advance being of the order of a few micro-seconds in 
the case of a high-vacuum oscillograph. This 
requisite time step may be obtained by the use of 
an intermediate circuit such as is shown in Fig. 41. 
In this circuit the spark-gap G, first breaks down 
under the applied direct-current pressure as shown. 
The spark across this gap then excites the gap G; 
of the time sweep circuit (see also Fig. 40) by irradiat- 
ing it and thus increasing its conductivity as already 
pointed out in paragraph (9), page 261, ante. At the 
same time the condenser Cg of the intermediate 
cireuit, Fig. 41, becomes charged at a rate which is 
defined by the time constant Ca x R, and when the 
pressure across the gap G, has reached a sufficiently 
high value, a spark passes and excites the surge 
pressure generator gap G, ; in this way the pressure 
wave which is to be recorded by the oscillograph is 
released. 

When obtaining photographic records of a surge 
wave, it is necessary that the pre-glow and after- 


| duced by the use of such appliances. In recording | specially designed for outdoor use has been con- 
travelling waves such as lightning discharges which | structed of 100y4,~F capacitance. Assuming an 
are not under artificial control, a delaying cable | applied impulse of 10* volts, the 500 volts required 
is connected between the measuring plates of the | at the oscillograph plates are obtained by giving 
oscillograph and the potential divider for the} to C, a value derived from the equation 


purpose of delaying the arrival of the impulse until 500 100 “oi ‘ 
the sweep circuit has been tripped and in this way io* ~ 100 1 G, (Where Ce is in pyF.) 
a record of the start of the impulse phenomenon C.=2 108 af 0-2 pF 

> =F - ° 


can be ensured. It is to be observed, however, a ‘ ay , 
that under certain conditions such a delaying cable | Thus the capacitance of C, is about 20 times that 


connection may introduce errors which are difficult | Of the cable and the distortion introduced by the 
to eliminate and the problems which arise in this | 8Y8t°™ '8 proportionally smaller. 
Secondly, it is important that the capacitance (, 


connection have been discussed by F. P. Burch. | 


Whenever possible, therefore, it is desirable to 
avoid the use of the delaying cable arrangement by 
means of, for example, circuits proposed by W. Krug. | 

For very high speed travelling surge wave pres- | 
sures the requirements of a potential divider are as | 
follow: (i) the reaction of the divider on the surge | 
wave under examination must be negligible ; (ii) the | 
pressure applied to the deflection plates of the | 
oscillograph must be an exact copy in miniature of | 
the high-tension wave ; and (iii) the pressure divider 
ratio must be independent of the frequency, the 
pressure magnitude, the polarity, and any external | 
influences. 


| should be free from inductance, and that the coupling 


between the high- and low-voltage circuits should 
be purely capacitative. Therefore, in the first place. 
C, should consist of one capacitor only and not of 
two or more separate capacitors connected in 
parallel, as in this case the connecting lead would 
inevitably have appreciable inductance and oscilla- 
tions would result. In the second place, in order 
that the coupling may be purely capacitative, the 
tappings to the delay cable must be taken off as 
close as possible to the terminals of C, so that no 
inductance is included between them. To fulfil 
this condition a capacitor of special construction is 








In Fig. 42, page 301, is shown diagrammatically a | used, one unit of which is illustrated in Fig. 43 (a).t 
resistance pressure divider. | Each capacitor plate has tags for connection at each 


From a consideration | 
of reflection effects at the junction J, it can be shown 





glow (i.e., the fogging effect) on the film, should be 

avoided, and this can be done by releasing the beam 

only for that period for which the wave is being 

photographed. One method of doing this by the | 
use of a “ beam trap’ has been already explained, | 
a third pair of deflection plates being employed for | 
the purpose. Another method is to make use of a | 
Wehnelt cylinder in association with the cathode of | 
the oscillograph, the action so obtained being that | 
of “ grid control” of the cathode ray. Referring | 
to Fig. 40, the secondary circuit of the coupling 

transformer Tr (to which reference has already been 

made), is in series with the grid circuit of the valve P. | 
In series with the anode of this valve is a resistance | 
Rw and normally, when the transformer Tr is idle, | 
current will flow in the resistance Rw so that a| 
supplementary negative pressure of about 100 volts | 
is connected to the Wehnelt cylinder, thus trapping | 
the cathode-ray beam. When, however, the spark | 
across the gap G; causes current to flow in the trans- 

former Tr the valve P blocks the anode current and | 


lend, the lead from the high-voltage circuit being 
that if the pressure of the arriving surge wave is v, | connected at one end of the capacitor and the low- 
the pressure of the wave which across the | Voltage lead to the other. Thus current cannot pass 
junction to the line on the right-hand side will be | from the high-voltage circuit to the delay cable 
given by the relationship, | without going through the metal capacitor plates. 
‘ Stray inductive influences are prevented by metal 





v, = R Z, v, = pr, (59) — brought close to the capacitor from either 
R + — | side. 
2 | Thirdly, special care must be taken to minimise 


The reaction of the potential divider resistance R | all stray inductances and capacitances. Both ends 
on the travelling wave will disappear if p = 1,| of the earthed plates of the low-voltage capacitor 
that is, when R is very much greater than Z,.| must be solidly connected to the box in which it is 
Table II shows the percentage values of p for various | contained, and this, in turn, must be solidly con- 
nected to earth by a lead of large dimensions. The 
| inductive loop including the low-voltage capacitor, 
the resistor, and the cable must be kept as small 
R (ohm). | 500. | 1,000. | 3,000. 5,000. | 10,000. 50,000. |as possible, and the cable sheath and earthed 


TABLE II. 








| capacitor plates should, therefore, not be grounded 


80 | 92-4 | 95-2 | 97-6 | 99-5 ae leads. 


p. per cent. 66-7 
(To be continued.) 


| 





values of R when the surge impedance of the line | 
is Z, = 500 ohms. If therefore, the pressure drop 








ALUMINIUM PRODUCTION IN CANADA.—It is stated that 





consequently the supplementary negative pressure | as the surge passes across the junction J is to be | the aluminium works of Canada can supply the aluminium 
is withdrawn from the Wehnelt cylinder, in conse- less than 0-5 per cent., the value of the resistance R | W@r-production needs of both Canada and Great Britain 





quence of which the cathode-ray beam is released.| must be about 100 times the value of Z,. For 
When the surge pressure wave has been photo-| recording very rapid. surge phenomena heavy cur- 
graphed, that is at the end of the time sweep, the | rents are required for the charging of the deflection 
anode current of the valve P will again be free to| plates and a potential divider which comprises high | 


during the next two years, and supply the United States 
with 335,000 tons in addition. 





* E.R.A. Report, Fig. 141, page 148. 
t Fig. 142 in the Report. 
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The Physical Examination of Metals. Vol. 11: Electrical 
Methods. By Dr. Bruce CHALMERS and Dr. A. G. 
QUARRELL. London: Edward Arnold and Company. 
(Price 208. net.) 

Ir is a difficult matter to choose a title for a book 

which shall be sufficiently comprehensive to indicate 

clearly to the reader the scope of the contents. The 
title of the present volume might be interpreted as 
implying that the book is a collection of well-known 
and well-tried electrical methods used for the exami- 
nation of metals; but this is true only to a minor 
extent, as the principal aim of the authors is to 
create and stimulate interest in the modern tech- 
niques which have developed rapidly in the last 
decade—particularly in the past few years—and as 
yet are not in general use. In many instances these 
new electrical methods overlap, and are comple- 
mentary, not only to each other, but to the methods 
already in wide use. Although an attempt has been 
made to define the scope and limitations of many of 
the modern methods, it is not claimed that this 
section forms a complete index to the subject. 
{ctually, there are many important omissions, one 
being that there is no reference to extremely short- 
duration tests where the specimen is ruptured in 
about 0-001 second, and for which electrical appara- 
tus is used to record both load and extension. The 
techniques selected and described do indicate the 
trend of the newer methods, and are sufficient to 
direct the attention of those concerned with the 
development of new tests for metals and metallic 
components along possibly fruitful channels. The 
book will appeal, therefore, to both metallurgists and 
students, and perhaps to those requiring a general 
knowledge of the subject. It is apparent that the 
authors’ personal experiences have considerably 
influenced their selection of many of the successful 
applications of new electrical methods described. 
A typical example which strikes a topical note is a 
description of methods used for the measurement 
of the thickness of the tin coating on tinplate. The 





tests are non-destructive, and are capable of being | 
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be played by electrical and electronic apparatus in 
the examination of metals, though the only elec- 
tronic devices discussed are the cathode-ray oscillo- 
graph and the electron microscope. So that its 
}use as a research tool may be appreciated, the 
former is mentioned briefly, but the latter is dis- 
cussed fairly fully. It is shown that the usual type 
of electron microscope can only have limited use 
when applied to the examination of metals, but more 
can be expected from the electron scan type, which 
is suitable for thick metal specimens. Mention might 
have been made of the excellent work done in 
developing the electron microscope in America, 
where this apparatus is now available commercially. 
Some photographs of typical records obtained with 
both this instrument and by radiography would have 
added to the interest of the appropriate chapters, 
and, in particular, at least one tomograph record 
should have been included. In spite of these 
minor criticisms, it is fair to state that the book 
places much information in the hands of the reader 
which would otherwise be d:fficult to obtain. It 
goes a long way towards reaching the authors’ goal, 
and can be recommended to the metallurgist seeking 
new inspiration in the examination of metals. 


Transients in Electric Circuils. By Proressor W. B. 
COULTHARD. London: S.r Isaac Pitman and Sons, 
Limited. [Pr'ce 25s.]. 

AN impulse delivered to an oscillatory system evokes 
in it a response of a transitory character termed a 
“transient.’”” The importance of these transients 
can hardly be exaggerated. Uncontrolled, as in the 
earthquake shock, the tidal wave or the lightning 
stroke on the transmission line, their consequences 
are likely to prove devastating. Controlled, as in 
the propagation of the electrical counterparts of 
speech and music along communication channels, 
they perform an essential service to civilisation. If 
| hitherto their discussion in the average text has 
| been scanty, this is largely due to the fact that 
|adequate methods of handling them have only 
| been perfected comparatively recently. 

Professor Coulthard is concerned with the study 





circuits in free and forced oscillation, appropriate 
restrictive assumptions are made to keep the analysis 
within bounds and at the same time to cover 
important practical applications. The treatment of 
boundary problems in Chapter IV is original, being 
based on a paper contributed by the author to the 
Philosophical Magazine in 1939. The phenomena 
attending the breaking of an electric circuit or of 
its opening through a resistance or condenser are 
discussed, together with the functioning of auto- 
matic traffic-signal devices. Chapter V introduces, 
as additional mathematical techniques, the Heavi- 
side shifting method and the superposition theorem 
or Duhamel integral, which serve to extend the 
scope and simplify the application of the opera- 
tional analysis. Transient effects in machines, 
exemplified in such important practical matters as 
the parallel operation of alternating-current genera- 
tors and the pulling into step of synchronous motors, 
are dealt with in Chapter VI. In the course of this 
chapter, “inertia” appears twice and “‘ amount of 
inertia ’’ once, for what the context indicates to be 
moments of inertia. Moreover, three varieties of 
radian—the “‘ geometrical,” the ‘“‘ space” and the 
“* mechanical ”—are employed without any state- 
ment as to how, or whether, these differ from the 
plain unadorned variety. 

The second main section of the book is devoted 
to smooth lines and networks, in connection with 
which the Heaviside analysis leads to an expansion 
in positive fractional powers of p. It opens with 
Chapter VII in which the propagation of electric 
waves along a line or a passive linear network with 
various types of termination is considered. This 
is followed, in Chapter VIII, by a discussion of the 
building up of voltage and current in a line, during 
the course of which the part played by reflection 
at mismatched junctions is admirably brought out. 
Eddy-current effects are investigated in Chapter 1X 
due stress being laid on their growing importance 
with rising frequency. The outline of Fourier 
series and integrals given in the next chapter forms 
an adequate basis for the applications that follow, 
|in connection with which the powerful method of 





used for exploring the variations of local thickness | of electrical transients and his treatment of them jevaluating Fourier integrals in operational form, 


that occur in sheets of tinplate. The range covered 
by such an instrument is from 0-00006 in. to 0-001 


|is based on Heaviside operational methods, which 
|have been developed to an extent that renders 


| based on the Carson integral equation, is of par- 
| ticular importance. The lengthy concluding chap- 


in., and it is stated that readings are accurate to | them well fitted for this purpose. The first section | *T is divided into two parts and deals with the 


within 0-000006 in., which is a remarkable achieve- 
ment. Although the point is not discussed in the 


| of his book deals with lumped circuits, in connection 
|with which the Heaviside analysis leads to an 


| properties of circuits composed of components 
| having variable parameters, a subject of great and 


book, it would appear that the methods described | expansion in negative integral powers of the differ- | growing practical importance. When these para- 


should be suitable for use with the various coatings 
under consideration as alternatives to tin. 
The first part of the book is an introduction to 


magnetism and is devoted to methods making use of 


magnetic properties, with special reference to 


ential operator p. After introducing the basic 
|notion of the Heaviside unit function, the general 
| procedure to be followed in applying the operational 
| method is stated and a brief account of the solution 
of equations, together with some properties of their 


meters are functions of the independent variable 
| the resulting equations admit of solutions in power 
series, of which the Bessel series are typical. One 
|of the handiest sources of numer‘cal data relating 
_ to Bessel functions—the Funktionentafeln of Jahnke 


methods of detecting surface and internal flaws in | roots, is given. The explanation offered in con- wad Emde—is omitted from the bibliography. 
ferromagnetic and other metals; the Ferrographic | nection with the numerical example used to illus- | Where these parameters are functions of the de- 
or Magnaflux method is described in some detail. | trate a method adopted by Guillemin in solving a pendent variable, solutions of the corresponding 
Typical examples of “flash magnetisation ”’ are | biquadratic equation is inadequate, and the roots |@quations are much less readily derived. Often 
discussed, one problem described being the examina-|of the D(p) equation are given as +j 800 and these functional] representations can only be given 
tion of all the surfaces of a finished aero-engine | + j 500 instead of +j 868 and +j 363. It is difficult |im tabular or graphical form, since they do not 


crankshaft by a simple non-destructive test where | to see how a “close approximation to the actual admit of analytical expression. 


Approximation 


it was necessary to indicate hair cracks the lengths | roots ” could follow from the adoption of such very |methods are inevitable, and these demand judg- 


of which were as small as an eighth of an inch. 
Inductive methods of detecting internal flaws are | 


described as applied to railway rails, tubes, bars, and | condensers cannot instantaneously adjust their | 


approximate preliminary values. 
Since currents in actual coils or charges on actual 


| ment as well as skill in mathematical manipulations 
| of the step-by-step type. 
To have covered so wide a range of topics within 


cables. Thermomagnetic methods are briefly men- | values in response to changes imposed on the cir- | the compass of 200 pages is no mean achievement, 
tioned, while thermoelectric effects receive con- | cuits containing them or in the sources supplying | though so high a degree of condensation demands 


siderable attention. 


Measurement of mechanical | them, a more or less protracted interval must elapse | correspondingly closer concentration on the part 


strain is dealt with very inadequately, and the | before the new steady-state values of current or of the reader, particularly as much of the mathe- 
meagre details given could well have been omitted. | charge are attained. During this interval of tran- | matics is fairly arduous and steps in the deduction 


The measurement of static and dynamic strains | sition, the instantaneous values of current or | are often left for the reader to supply. 


In view of 


‘oncerns the mechanical engineer more than it does | charge differ from the final steady-state values by | this, it is disconcerting to find (on page 7) a result 
the metallurgist, and a full treatment of the subject | terms representing the transient components of | stated to depend on a theorem in partial fractions, 
could well form the subject matter of another book, | current and charge, which gradually fade out as; for which a reference to a mathematical text is 
but it would demand a wide knowledge of applied | the final steady state is approached. In Chapter II | deemed necessary, when it can be obtained imme- 
electronics on the part of the reader ; far more than | the effects consequent upon the sudden switching | diately by logarithmic differentiation. The nota- 
is required for the understanding of the present |of a direct-current or alternating-current source | tion, too, is occasionally inconsistent. It seems 


book. The remainder of the survey deals with | 
the application of the following to the examina- | 
tion of metals: X-ray diffraction, the diffraction of | 
electrons, the electron microscope, and radiography. 
These sections are well prepared in a terse style, and 
give the kind of results that can be expected in view 
of the present state of the art. An attempt is made 
to predict the possible extensions of the various | 
methods in the future. 
This work clearly indicates the important part to | 





into R L, RC and RLC series circuits are investi- 
gated. General tuning conditions are discussed and 
exhibited graphically, though exclusively, in terms 
of the decrement. The more modern “ Q ”’ criterion 
of selectivity is not mentioned. The motion of 
indicating instruments and of oscillograph vibrators 
afford illustrative examples. Series and parallel 
circuits form the subject of Chapter IIT, and include 
the high-speed circuit breaker and the Marx impulse 
generator. In connection with mutually coupled 








regrettable that the abbreviation “lgn.” should be 
| used to denote the natural logarithm when “In.” 
|has become more or less established. The older 
log, form is encountered on page 88, and on page 154 
the hybrid “‘lgn,”’ will set the reader’s teeth on edge. 
In a few places, symbols are introduced without 
definition. Though signs of the times are evident in 
the rather high cost and somewhat less high quality 
of the paper, it is gratifying that a book as stimu- 
| lating as this can still be published. 
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NOTES FROM SOUTH AMERICA. 


South America is brought much closer to actual 
hostilities by the operation of German submarines in 
the Caribbean. These attacks have undoubtedly in- 
ereased the determination of the South American 
countries to support the war effort of the Allied nations, 
as expressed at the recent Rio de Janeiro Conference. 
Moreover, the boom in South American export trade, 
because of the demand from the United States and the 
Allies for strategic materials, will be fostered, because 
Latin America will prove an alternative source of 
supply of many materials no longer obtainable from 
the Far East. Intensified output of such products 


| 


will undoubtedly call for much engineering work, | 


equipment, etc., before it can be fully effective. Tri- 
angular agreements already understood to have been 


made between Brazil, Britain and the United States | 


provide for far-reaching developments in the supply 
of iron ore, rubber, etc. The arrangements comprise : 
(1) the formation of an Amazon Basin Development 
Company, which will increase the output of products, 
principally rubber, in that region; (2) additional 
Lease-Lend aid to Brazil, to strengthen the Army and 
Navy ; and (3) completion of the Victoria-Minas Rail- 
way, which taps one of the world’s richest iron-ore 
deposits. Britain was a partner in the latter agree- 
ment, by which the Itabira mining properties and the 
Victoria-Minas Railway are acquired by the Brazilian 
Government. The mines have been held by private 
British interests. Brazil is to be lent a maximum of 
14,000,000 dols. (about 3,500,0001.) for the rehabilitation 
of the railway and mines and the improvement o 
ore-loading facilities at Port Victoria. The loan wil 
be repayable from the proceeds of the sale of iron ore 
to the Metals Reserve Company (a United States 
Government agency) and the British Government. As 
a result of the agreement, high-grade ore will be supplied 
to Britain. 
isation of purchases of raw materials by the United 
States and the Allies is expected to result in a constant 
supply to North America of Brazilian ores of high 
metallic content for mixing with low-grac 
land ores. It is also believed that the intensified | 
development of Latin-American mineral resources | 
generally will be undertaken by the investment of | 
United States capital. 

Aviation, of course, plays an increasingly important 
part in American international communications. Pan 
American Airways have inaugurated a postal air 
service between Buenos Aires and Europe (except 
Occupied France) via Natal (in Brazil) and Lisbon. 
Only letters and postcards are accepted, and the rates 
are the same as those formerly charged by Air-France, 
the German “ Condor” and the Italian * Lati” trans- 
Atlantic air-lines. In Brazil, a new decree authorises | 
the Minister of Aviation to requisition equipment, | 
materials, buildings, etc., of any kind necessary for | 
air transport services, and the Panair line has institut 


Generally speaking, the possible central. | 


| 


| Brazilian and Argentine coal by some of the Argentine 
| railways, notably the Central Argentine, draws atten- | 
¢ | tion to the extraordinary development in the produc- 
} | tion of coal in Brazil during the past decade. In 1940, | 
| production amounted to 385,148 tons, of a value of | 
| 15,021 
| 1,336,301 tons, of a value of 72,476 contos. 


| 50 per cent. of the coal consumption of Brazil is now 


| Brazilian coal. 
| to transport development, the Brazilian Treasury has 
| been authorised to guarantee a credit of 55,000 contos | 
| (say, 700,000/. sterling) to be opened by the Bank of 
| Brazil in favour of the Central of Brazil Railway, to 


| Rio de Janeiro and acquiring private workshops, stocks 
| and machinery ; approval has also been given for work 





| ways. The recent memorandum presented to the 
Government by the railways pointed out that the 
annual provision for renewals is now down to little 
more than 10 per cent. of the total laid down by law ; 
therefore, they assert, ‘the efficiency of the services 
will diminish and the marketing of products will every 
day prove more difficult. It cannot be in the mind of 
any citizen, that to allow the railways to depreciate 
will enable them to be bought cheaper, since the 
difference in price will be represented by depreciation, 
which would have to be covered by means of new 
purchases to restore the efficiency of the service.” 

An outstanding problem in South America continues | 
to be the shortage of shipping and fuel. Argentina's | 
output of petroleum, however, is progressively | 
increasing, the total for 1941 having shown an increase | 
of 7 per cent. on 1940, at 3,499,757 cub. m., of which | 
2,226,800 cub. m. were from State-owned wells, and | 
1,272,957 cub. m. from privately-owned wells. By | 
the recent acquisition of Danish and Italian steamers, 
the Argentine Government has now acquired 20 ships | 
for the new national merchant fleet. The first State- | 





| owned power plant in Argentina was recently inaugur- 
ated. This was the Rio Tercero hydro-electric plant in po 


Cérdoba, and the Minister of Public Works predicted | 


that Argentina would be following the example of the | 


United States and Brazil in organising this class of | 


| power on a large scale. 


The substantial use now being made of a mixture of | 


but in 1940, output had risen to 
More than 


contos ; 


supplied by the native output, and an even greater 
stimulus is expected through the establishment of the 


| National Steel Company at Volta Redonda. However, 
| during the present international crisis, whenever the 
je Newfound- | imterests of the State require, or the national coal- 


mining concerns cannot supply the type of coal | 
needed, the National Mining Council has been given 
the power to exempt consumers of foreign coal from 
acquiring the obligatory quota of 20 per cent. of 
Illustrating the increasing attention 


meet’ the cost of completing the terminal station in | 


to be carried out on a branch line of the Parané- 
Santa Catharina Railway serving a wood-pulp and paper 
factory, at a cost of 16,000 contos. Apart from many | 


ed | priority concessions granted to the new National Steel | 


a number of additional air services between Rio de|COompany, a company has now been formed in Sao 


Janeiro and Porto Alegre, Pernambuco and Corumba. 


So far as the war industry of the United States | With a capital of 60,000 contos (say ‘ : 
endeavours are being made to sustain the | tO develop the bauxite deposits at Pogos de Caldas in | 
South America, | the State of Minas Geraes, and eventually to manu- | 


permits, 
export of manufactured goods to 
particularly goods such as railway materials, which are 


likely to assist South America’s ability to ship strategic | loan for 2 y . tria 
. As a corollary to re ane Credit Department of the Bank of Brazil, and it is 


materials northwards. 


Paulo under the style of Cia. Brasileiro de Aluminio, 
, 750,0001. sterling) 


facture aluminium. The company is to be granted a 
ears by the Agricultural and Industrial 


States priority system, the various South American understood that the United States authorities have 
governments are now controlling permits in respect of | #greed to concede priority for the supply of machinery 


import requirements from the United States. 


In | and equipment for the new plant. 
Argentina, for example, the distribution of American | bauxite are estimated at 150,000,000 tons, 


Brazil's reserves of 
and are 


goods will be effected through the exchange control | Situated mainly in the State of Minas Geraes. Produc- 
machinery of the Central Bank of Argentina, although tion has not been on a large scale, having averaged only 


the regulations will apply only to essential materials, 
and will not affect products which are not subject to 


United States control or quota, or products from other | during the past few years, 


countries. 

Despite a reduct 
of Argentine exports in 1941, as compared with 1940, 
the total market value was some 2} per cent. higher, 


as a result of increased exports of wool and other | of 4,000 million pesos (say, 40,000,000/. sterling) on 
pastoral products; and, with total imports down in| national defence. 


about 11,000 tons annually in the three years 1938, 
1939 and 1940, but consumption in Brazil has increased 
and exports have declined to 


negligible proportions. In August, 1941, the first 


ion of 34 per cent. in the total volume | Shipment of Brazilian bauxite to the United States was 


made, and sales to that market are expected to increase. 
In Chile, a new decree provides for the expenditure 


Imports of machinery, tools, elec- 


market value by some 15 per cent., the balance of | trical material, etc., were worth nearly 48,000,000 pesos 


trade was favourable to the extent of over 187 million | of 6d. (gold) during the first nine months of 1941, 
pesos, against an adverse balance in 1940 of 71 million | compared with 38,000,000 pesos in the like period of 


pesos. Hence, the exchange remittance situation 


continues normal. 


better export showing, the gross receipts of all railways January 1, 1942, by 45 per cent. 
operating in Argentina during the first four months | machinery and vehicles continue to expand, and a 
(July-October) of the 1941-42 year are computed at | scheme is under consideration by the Governments of | material standards possessed 
170,190,000 pesos, compared with 144,311,000 pesos in| Peru and Bolivia for the construction of a paved high- 
Accord- | way connecting La Paz (Bolivia) with the Peruvian 
ing to recent cables from Buenos Aires, the Argentine | frontier, where it would connect with the Peruvian 
Government have at last authorised the railways to | highway system, thereby giving La Paz direct communi- | = 
increase their rates, passenger fares by 5 per cent. and | cation with ocean ports on the Peruvian coast. The ut 
freight charges by 10 per cent., to be operative for | Peruvian Government has decided to establish an oil 
Pending further details, it appears that | refinery at Pucallpa, in Central Peru, which will handle 


the corresponding period of the previous year. 


one year. 


Probably because of this rather | retail price of timber in Chile has been increased since 


1940. Due to the increase in railway freights, the 


Peru’s imports of 





this increase in rates is to be applied towards the wage | all oil produced in Eastern Peru for distribution across 
problem ; therefore, it still remains to be seen whether | the Andes and in foreign countries. In Bolivia, it is | (April, 1939), forming part of The Smithsonian Report fo 
the Argentine Government is making any serious effort | reported that the city of La Paz and the Bolivian Light | 1940. Washington, D.C.: United States Government 


towards alleviating the financial problem of the rail-' and Power Company have agreed to co-operate in the | Printing Office, 1941. 


than it had ever had before. 
| stituted, together with the troy pound, the only legal 


immediate construction of a reservoir with a 
of 8 or 9 million litres to provide a reserve wate; 
In Venezuela, it is reported that a 10,000. 
expansion programme will be launched by { 
dard Oil Company at its Lago plant on the 
Aruba, in the Netherlands West Indies, to in, 
building of a new “ cracking ” plant, and deve! pment 
of aviation fuel facilities. Out of a credit of 12 (i 000 
dols. recently granted to Colombia by the | nited 
States, more than half will be expended in r on 
struction and paving works. 
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THE UNITED STATES STANDARDS 
OF MEASUREMENTS.* 


By Lyman J. Briaas. 


Tue difficulties under which commerce had been 
carried out among the Thirteen Colonies, owing to th. 
lack of uniform standards, were probably responsible 
in part for the provision of the American Constitution 
which delegates to the United States Congress the 
wer ‘ to fix the standard of weights and measures 
In the early days of the new Republic, Washington 
repeatedly urged the importance of carrying out this 

rovision ; but for 80 years no formal action was taken 

y Congress to “fix” the standards, save for th: 
adoption in 1828 of a standard troy pound for coinage 
purposes. Repeatedly the matter came up for dis 
cussion, without definite action. A standard of lengt), 
which, if necessary, could be independently repro 
duced from physical observations repeatedly intrigued 
the interest of Congress. Jefferson, as Secretary of 
State, submitted a proposal for a standard of length 
based upon the length of a uniform cylindrical pendulum 
beating seconds at sea level at 45 deg. N. latitude 
In 1795, Washington presented to Congress a com- 
munication from the Minister of the French Republic, 
suggesting the adoption by the United States of the 
metric system of weights and measures. This pro 
posal, however, met with little favour. A standard 


| based on the length of one ten-millionth of the earth’s 


quadrant apparently has less appeal from the stand- 
point of reproducib lity, than one based on the length 
of a pendulum beating seconds. 

In 1830, the Treasury Department was instructed 
to investigate the weights and measures in use in the 
various customs houses of the country, with a view to 
bringing about uniformity in the collection of customs 
The outcome was that the various customs offices were 
supplied with uniform sets of weights and measures 
These included an avoirdupois pound of 7,000 grains. 
and a yard of 36 in., based upon standards which 
Hassler, the first Superintendent of the Coast and 
Geodetic Survey, had obtained in England. In 1836, 
the Secretary of the Treasury was directed to deliver 
to the Governor of each State a complete set of all 
the weights and measures used by the Treasury Depart- 
ment in the collection of customs. Although no con- 
gressional action was taken to legalise these standards. 
a number of the States adopted them independently, 
and a groundwork for uniform weights and measures 
was at last provided. It was not until! aiter the Civil 
War that Congress took the first formal step to legalise 
a system of weights and measures, and this, oddly 
enough, did not relate to the weights and measures in 
common use, but to the metric system, rejected in 1795. 

We have thus the anomalous situation of a legalised 
system of metric weights and measures which is used 
for scientific purposes, and a customary system of 
weights and measures which is in common use but has 
never been formally legalised. When Congress passed 
the Metric Act in 1866, they realised that the country 
had no metric standards and accordingly included the 
approximate equivalents of the metric system in English 
measure. The length of the metre was defined in 
inches, even though the length of the inch had never 
been “ fixed.”” That Congress had in mind only an 
approximation to the true ratio of the units in the two 
systems is evident from the fact that the metre is given 


as equivalent to 39-37 in., while the millimetre is 


rounded off to 0-0394 in. 


The platinum-iridium metre and _ kilogramme, 


supplied to the United States Government as a result 
of their participation in the Metric Convention, pro 


vided the country with far better material standards 
Moreover, they con- 


by the Government. 


| Accordingly, Superintendent Mendenhall, of the Coast 
and Geodetic Survey, in 1893 issued the following order : 
|“* The Office of Weights and Measures with the ap- 


val of the Secretary of the Treasury, will in the 


ure regard the international prototype meter and 


kilogram as fundamental standards, and the customary} 





* Excerpt from The Review of Modern Physics, vol. 11 


Abridged. 
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wits, the yard and the pound, will be derived therefrom | national prototype, has been certified by the Inter-| faces were plane and parallel within less than 0-02 
in accordance with the Act of July 28, 1866.” It will | national Bureau of Weights and Measures as follows: | micron and the maximum difference in various deter- 
je recalled that the Act of 1866 defines the metre in| 1, 1888-89: No. 27 —1 metre — 1-50 microns at | ™imations of the length of any one gauge did not 
terms of the inch, and when this is transposed by the | 0 deg. C exceed 0-02 micron, or 2 parts in 10 million. In 
Mendenhall order it leads to the incommensurate = 1991 23 » No. 27 , Baad . ‘ . o¢ | Making these standards, the decimetre length was 
er 921-23: No. 27 metre 1-48 microns at ay - 

relation . - . 0 deg. C. chosen because this is about the maximum length for 
1 in. = 0-02540005 + metre. 6 ; = nie hat which clear interference rings can be obtained with the 
it is obvious that it is not practicable to lay off this| These equations indicate that, within the limit of | sharpest spectral lines. With these lines, the number 
incommensurable decimal fraction on a metre bar, | measurement, the length of bar No. 27 has remained | of waves in the path ranges from 300,000 to 400,000. 
wo that this relation defines -a theoretical inch rather | invariable in relation to the international prototype for | The fractional order can be measured to about 0-01 
than one that can be derived with exactness from the | the period covered. This fact alone, of course, does | of a wavelength, so it is possible to attain a precision 
metre bar. The inch thus defined is also about four- | 20t preclude the possibility that both bars are drifting. | of 1 part in 30 to 40 million in the comparison of two 
millionths longer than the British inch, which is deter- — conclusion that they are not is supported by other | wavelengths and about 1 part in 10 million in the 
mined'directly from the Imperial yard. intercomparisons and can be examined in another way. | direct determination of a material length standard. 

As a matter of fact, the inch now used for engineering | During a period of 40 years, various determinations have | The international primary standard of wavelength 
purposes both in the United States and Great Britain, | been made of the length of the metre in terms of wave-|is the red radiation of cadmium. The wavelength 
and in 13 other countries as well, is based upon the | lengths of the red radiation of cadmium. The metre | of this radiation as officially adopted by the Inter- 
simpler relation, 1 in. equals 25-4 mm. exactly. From bars used in these measurements were compared with | national Committee of Weights and Measures is 
this simplified relation it is practicable to derive the | the international prototype at the time they were used. | 6438-4696 Angstroms under specified standard con- 
inch from the metre bar. Furthermore, it is possible | Any change in the length of the international prototype | ditions. Tribute should be paid to the painstaking 
to shift from English to metric unite on a screw-cutting would thus tend to be reflected in the derived value of | studies of Michelson, 40 years ago, that led him to 
lathe by the introduction of a gear having 127 teeth. ; the wavelength, in microns, of the red line of cadmium. | select the red radiation of cadmium as the standard 
Finally, the ratio 25-4 falls midway between the present | Table I shows no evidence of any systematic drift. | wavelength to be evaluated in terms of the metre. All 
acoepted values of the British and the United States | | of the spectroscopic work which has been done since 
nch. Both countries could adopt this value without that time, including the study of the spectra of helium, 
disturbing industry in the slightest, because a change of | krypton, neon, and other gases then unavailable to 
two parts in a million would not be detected in any | | Mebeinen, has failed to disclose another strong line of 





TABLE I.—-Wavelength of the Red Line of Cadmium 
in Angstroms.* 


ndustrial operation. After (a) superior quality. Two krypton lines are the closest 

To summarise the situation, the United States for = rivals for this honour. Using the cadmium line as a 
150 years has been using a customary system of weights | _As Adjust- | Difference primary standard, the International Astronomical 

‘ . 22.3 - KP. hich | Date. Authors | Originally | t ti from ar iy : ars, 
and measures without “ fixing *’ the standards on which | Given. ment to Mean. Union has adopted a series of secondary wavelength 
the system is based. A Bill was presented to the last a standards, including 20 neon lines, 20 krypton lines, 
Vongress with the object of putting the Government’s | tions.t and about 300 lines in the iron are. The measurements 
house in order in this respect. The Bill provided a Soe ; tt cof Meggers, Kiess, and Humphreys at the National 
that the inch and the pound should be fixed in terms of i seats ] Bureau of Standards have contributed substantially 
the metre and the kilogramme, respectively, by means | ” bh —_ maed 6438-4722 | 6438-4691 | —0-0002 | t0 the establishment of all of these secondary standards. 
of specified ratios. The ratio proposed for the inch | 1905-06 | Benoit, Fabry, Most of the neon and krypton standards are known, 
| nd Perot 








was 1 in. = 0-0254 metre. The Bill also carried a| | od 6438 -4696 | 6438-4703) +0-0010 | relative to cadmium, with a precision of 2 parts or 
supplementary definition of the inch in terms of light | 1927 ee nll | 6438-4685 | 6438-4682| —0-0011 | 3 Parts in 100 million, while the precision of the iron 
waves. This was based upon the value adopted by| 1933 | Sears and Barrell | 6438-4711 | 6438-4708 | +0-0015 | standards i8 about one order less. These standards 
the International Committee on Weights and Measures | 1934-35 | Sears and Barrell | 6438-4709 6438-4709} +0-0016 | provide the framework of all spectroscopic measure- 
for the number of wavelengths of the red radiation| '%* | "a and | 6438-4672 6438-4672| —0-0021 | mente. 
of cadmium in a metre, a value which is well sup- 1934-35 | Kosters at | ns 3 “| In order to obtain a surface which is optically plane 
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ported by several independent determinations. Lampe | 6438 -4685 | 6438-4685 | —0-0008 | to a high degree of precision, it is necessary to pre 
This Bill did not come to a vote. Hearings were Seen | 16438-4693 "$0-0012 | three surfaces, which when tested in pairs in any of the 
held by the Committee on Coinage, Weights, and | three possible combinations and in any orientation, one 


to the other, show uniformly straight interference 


Measures, and the provisions of the Bill were found ee SL 
fringes. The plane surfaces are actually developed by 


to meet with the general approval of industry. In * Sears, J. E., Sei. Prog., vol. 31, page 209 (1936). ; 
act, some men directly concerned with precise in-| ,,~ fhe Yalu oily quted by the auihon, are corrected i» | working these three surfaces one against another in 
dustrial measurements were inclined to urge that the | («) regarding the values to be attributed to the standard of length | Totation, up to the final stages of polishing. The 
nch be defined directly in terms of the wavelength of employed, and edjusted, (0) 80 tar as nn —— | standard plane surface of the Bureau is maintained by 
the red radiation of cadmium. It seems desirable, | P¢Tmits, to uniform co om a ae r—t.€., Gry air | means of three fused-quartz discs, each 28 cm. in dia- 
however, to have the inch, like the centimetre, based ro hg ee ee ee meter and about 4 _ thick. One surface of each is a 
upon an actual materia] standard ; and it is important | true plane within one-hundredth of a fringe. In other 
that this standard should be common to the two! It will be noted that the mean value of the determina- words, these surfaces depart less from true planes than 
systems of units in order that the ratio of the two | tions agrees closely with the original value of Benoit, | they would if they conformed strictly to the curvature 
units of length may be unequivocally fixed. Fabry, and Perot (6438-4696 Angstroms), which, since | of the earth. In testing these planes, care must be 
Opposition to the Bill came from an unexpected | 1907, has been used by the International Astronomical | used to support the discs in such a way as to prevent 
quarter. The system of plane co-ordinates which | Union as the standard to which all spectroscopic wave-| them from bending under their own weight. The 
forms the basis for Federal and State surveys is in| Jength measurements are referred. In view of this fact, | stability of the fused-quartz discs has been most 
terms of English units. Now the primary triangulation |the National Bureau of Standards proposed, in the) gratifying ; no measurable deviation from planeness 
surveys of the United States Coast and Geodetic Survey | legislative Bill referred to above, that the metre and | has taken place in the last 10 years. 
are all carried out in the metric system, and in con-/| the inch should be given supplemental definitions in Angular quantities must be measured with great 
verting these measurements to plane co-ordinates in | terms of wavelengths of the red radiation of cadmium, | precision in carrying out primary geodetic surveys. 
ee 3,937 |eonsistent with the relation adopted by the Inter-| In determining the errors of a completely graduated 
wut, tho cutie | mstee = 1,200 M. bes Geen ueed, Shes |national Astronomical Union. These enetonasien | circle, the Bureau uses a special comparator which is 
engaged in these mapping operations naturally do not | definitions, if adopted, will legalise the direct use of provided with four fixed micrometer microscopes 
wish to see this procedure changed, and with this | interference methods in the determination of the length | spaced 90 deg. apart around the central rotating table 
viewpoint the National Bureau of Standards is in | of gauge blocks and similar working standards. | carrying the circle. Errors as small as 0-2 second in a 
complete sympathy. An amendment to the original| In the past few years, the close tolerances placed on | 9-in. graduated circle can be measured if the graduation 
Bill has therefore been proposed, authorising the con-| the mass production of interchangeable parts has led lines are of the highest quality. The Bureau’s circular 
tinued use of the adopted ratio in the conversion of | to the extensive use of precision gauges. These are | dividing engine is used mainly for graduating precision 
metric geodetic measurements to English units in con- | blocks, usually of metal, with two opposite faces accur- theodolite circles for the United States Coast and 
nection with plane co-ordinates, elevations, and other | ately plane, parallel and a specified distance apart, | Geodetic Survey. B. L. Page has graduated solid silver 
map data. It should be emphasised that the point | and are used to check various measuring instruments. | circles 9 in. in diameter to 5 minutes of are with no 
involved relates only to a computation, namely the | The extent to which these gauges are used can be judged | error throughout the circle as great as 2 seconds of arc ; 
conversion into feet of measurements originally carried | by the fact that more than 50,000 have been tested | that is, with no line displaced from its correct position 
out in metres in making primary surveys. A change | at the National Bureau of Standards. Using inter- | by more than | micron. 
of two parts in a million in the basic value of the inch | ference methods, the surfaces of such gauges can be| The national standard of mass is represented by the 
would not have any effect whatsoever upon any sur- | tested and the length determined with greater accuracy | cylinder known as the prototype kilogramme No. 20. 
veys made directly in feet, because such surveys cannot | than by referring toline standards. In order to provide | It is made of the same platinum-iridium alloy as that 
approach this order of accuracy. As a matter of fact | the Bureau with end standards of the highest precision, | used in the prototype metre bars. This national stand- 
the 100-ft. tapes calibrated by the National Bureau of | C. G. Peters and W. B. Emerson undertook the con- | ard was recently taken to Paris for a new comparison 
Standards are certified to only 1 part in 100,000. struction in 1934 of a series of end standards by direct | with the international prototype. Its certified mass 
The national primary standard of length is repre-| interference methods, based upon the standard wave- | was 0-99999998 kilogramme, a change in mass of only 
sented by the platinum-iridium metre bar No. 27. Its | length of the red line of cadmium. Fused quartz was | 2 parts in 100 million in 50 years. This difference is 
we is limited to comparisons with the working stan-| chosen for the blanks, because its low expansivity | within the uncertainty of measurement. Two other 
dards. A companion bar, No. 21, of identical form and | (about one-thirtieth that of steel) removes the necessity standard kilogrammes, one of platinum-iridium and 
composition, has borne the brunt of extensive com- | of accurate temperature control, and it can be given a | one of pure platinum, are used as working standards. 
parisons for more than 40 years, particularly in connec- | high optical polish, free from imperfection. The standard of capacity, the litre, is established by 
tion with the certification of geodetic tapes for the Fifteen blanks, 2 cm. square in cross section and | weighing. It is defined as the volume occupied by a 
Coast and Geodetic Survey. The Nationa! Bureau of | 10 cm. long, were cut from blocks of optically-clear*| kilogramme of water at its maximum density. This 
Standards also owns two other platinum-iridium metre | fused quartz. These were annealed by heating to | volume is unfortundtely not exactly 1,000 cubic centi- 
bars of an earlier alloy, one of which is graduated in| 1,150 deg. C. and then ground and polished to size.| metres as the founders of the metric system had 
millimetres. The stability of these bars in service | Extended measurements of these gauges were carried | intended; one millilitre = 1-000027 cc. The dis- 
reflects the wise judgment of those who were responsible | out during a period of two years, including measure- | crepancy is within the error of measurement of most 
for the selection of the alloy from which the prototypes | ments made by the International Bureau, the National | volumetric determinations, but in precise density 
were made. Metre No. 21, which has been used so| Physical Laboratory, and the Physikalisch-Technische | measurements the unit of volume (cubic centimetre or 
much and subjected to the thermal shock of innumer- | Reichsanstalt. From all of these determinations, no | millilitre) must be specified. 
able ice baths, has increased in length about 1 micron | measurable change in dimension with time has been 
during its 50 years of service. Metre No. 27, the| detected in any of the quartz gauges. The end sur- | (To be continued.) 
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PRESS-BENDING OF SMALL PIPES. 


Tus bending of small pipes of copper or other metal 
used for lubricating oil, air and hydraulic supplies, 
gauge leads and so forth, has generally been done by | 
hand, skilled coppersmiths reproducing the contours | 
of wire templates taken from the machine concerned | 
if the situation did not permit of approximations 
being made. This method is satisfactory when only 
one or two machines are being constructed, but is 
expensive and slow in such industries as aircraft and 
motor-car construction, where large numbers are 
involved and in which the small space available renders 
accurate and standardised contouring necessary. 
Messrs. Blackburn Aircraft, Limited, Brough, East 
Yorkshire, have now perfected a method of bending 
small pipes by mechanical means which does not call | 
for highly skilled operatives, enables repetition to the | 
interchangeability standard to be effected, and greatly | 
reduces the time required in comparison with hand | 
work, while complicated contours with bends in several | 
planes can be turned out as accurately and almost as | 
readily as simple bends in one plane. The description | 
of this ingenious new method is given below and | 
illustrated by Figs. 1 to 10, on this and the opposite 
pages, and on page 310. 

In the first place it should be noted that the cost of | 
the necessary formirig tools is relatively low since wood 
is almost solely employed ; in effect the construction | 
is analogous to that involved in pattern-making. | 
The pressure to bend the pipes is applied in a press of | 
which an example, as designed by Messrs. Blackburn, | 
is shown in Fig. 1. The frame of this press is con- } 
structed of steel angles and channels bolted together, | 
while the crosshead or top platen is of fabricated steel. | 
The platen is traversed by a central screw with a| 
friction drive giving a feed rate of 10 in. per minute | 
and a return rate of 14 in. per minute. The effective | 
stroke is 18 in., and it is stated that the slow even | 
pressure developed by the drive has proved very | 
suitable for the work, though the return speed might | 
be increased with advantage. The press is operated | 
by a 0-5-h.p. electric motor with push-button control. 
The crosshead motion is controlled by the long lever 
seen on the-right, which actuates a quadrantal rack, 
and thus gives axial movement to the driving shaft to 
engage the appropriate pair of friction discs for the | 
movement desired. The table is 2 ft. wide by 4 ft. 6 in. 
long, but will accommmodate overhanging dies. Alter- 
natively, a pneumatic press may be used; one of this 
type, designed for the Blackburn process, is being | 
manufactured by Messrs. C. D. Holmes and Company, 
Limited, Hull. A hydraulically-operated press can, of | 
course, be employed if desired. 

Pipes of Tungum, Barronia metal, aluminium alloy, 
copper and brass, may all be successfully formed by | 
the new process, though copper is rather more tractable | 
than the others; if the tools are modified, steel pipes 
can also be satisfactorily dealt with. The maximum 
size of pipe that can be economically handled is at | 
present indeterminate, but the Blackburn “ Botha I ” | 
twin-engined bomber is completely equipped with 
prese-formed pipes. Some of these pipes are of 
Tungum and Duralumin, with diameters varying 
from ¢ in. to 1} in., and thicknesses of from 24 I.S.W.G. 
to 22 LS.W.G., while others, of diameters between 
} in. and 1} in. and thicknesses of from 20 L.S.W.G. 
to 16 LS.W.G. are of aluminium. Copper and alu- 
minium pipes are annealed before bending, but Tun- 
gum pipes are worked in the condition in which they 
are supplied. The pipes are, of course, filled before 
bending, usually with resin if only a simple bend is | 
required, though for more complex bends a readily- 
fusible alloy, known as Cerrobend, is used for filling. 
This alloy becomes fluid at 160 deg. F. and the pipe is 
filled under water at a somewhat higher temperature, | 
the alloy being solidified by plunging the filled pipe into | 
cold water. The alloy is readily removed by immersion | 
in a tank of hot water and, if the pipe is given an 
internal oil film prior to filling, leaves no deposit behind 
it. Both resin-filled and Cerrobend-filled pipes are 
finally cleaned by a process involving the use of | 
trichlorethylene vapour, two hot and one cold water 
washes, immersion in dilute sulphuric acid, except for 
Duralumin and aluminium pipes, drying, brushing, and | 
blowing through by air. These operations are not 
necessarily carried out in the order mentioned. The 
ends are then sealed until the pipes are to be fitted 
in place. 

Referring now to the tool equipment, it will be under- | 
stood that a simple bend in one plane is easily effected 
by a pair of plain dies with matched profiles. Press | 
bending of this type has been practised for some years | 
and an idea of its nature may be gathered from Fig. 9, | 
page 310, where a bend in one plane is being formed. To | 
avoid confusion, however, it must be stated that this | 
figure shows one of the last stages in bending a compli- 
cated pipe, so that the part on the left of the figure must 
be disregarded for the moment and that on the right 
taken as typical only of a simple bending process. A 
pipe with fairly simple bends in two planes is shown in 
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an early stage of forming in Fig. 1, the same dies in 
their final position being illustrated in Fig. 2, while 
Fig. 3 shows the pipe lying in the dies with these 
removed from the press and with a separate completed | 
pipe in the foreground. This separate pipe will give 
the best idea of what is involved in bending it, if it is 
realised that it is inserted in the dies shown in Fig. 1 
as a straight length and then given a slight bend by 
“hump” of the bottom die, 
Both ends 
of the pipe have then to be turned over in different 


' . 
planes and to different amounts, movements which 


involve varying combinations of pressure downwards 
and outwards. 

The end curvature is imparted by bending the pipe 
round forming blocks and, at the same time, pressing | 
it on to the surface of the bottom die near the blocks, | 
this surface, it will be clear from both Fig. 2 and Fig. 3, 
being lower at the right hand than at the left hand. | 
The required combinations of direction of pressure are | 
obtained by the contour of the top dies which, it will | 
be clear from Fig. 1, are curved blade-like structures | 
edges. The “blades” pass 
through matching slots in the bottom die, a condition | 
not easy to recognise in Fig. 1, but evident in Fig. 2, | 
where they can be seen projecting below the under- | 
side of the bottom die. The undersides of the bases, | 
on which the top platen bears, are seen in contact with | 
the upper surface of the bottom block in the latter | 
figure, as well as in Fig. 3 in which, however, their 
function is completed. The die on the right may | 
be regarded as emphasising the manner in which the | 
pipe has been bent round the forming block. It will 
be appreciated that the helical contour of the top dies 
ensures that the pipe is bent gradually, and progres- 
sively from its centre towards the ends, so that the 
final shape is not given by a single rapid movement of 
the top die. The construction of the pair of dies will 
be quite clear from all three figures; apart from the 
curved surfaces required to shape the pipe, the precise 
form of the structure is merely a matte of economising | 
in material without sacrifice of rigidity. No particular | 
wood is required though birch is commonly used, re- 
inforcement where stresses are high being effected | 


| parallel 


| the front and back bottom dies at the top. 


Screw-OperaTED PReEss. 


by metal plates. At points where there is heavy local 
pressure or where there is likely to be undue wear 
the birch is faced with red fibre or “ Tufnol.” The 
contact surfaces of the dies and the pipe being bent ar 
liberally coated with grease to assist the operation. 

The gradual wedging action provided by the helical 
surfaces of the upper tool in Figs. 1 to 3, is made us 
of in different ways to form other types of bend. On¢ 
example of tools employing it is given in Figs. 4 to 6 
which should be examined together. The tool in 
this instance consists of three parts: two at the 
bottom, assembled in a way somewhat analogous to a 
core box, and one at the top composed of a series of 
“ blades’ which pass through slots in the 
top surface of the front half of the bottom dies and have 
straight bottom edges. The three parts are seen 
separated in Fig. 4. At the top of the pile is the top 
die with the “blades” just entered into the slots 
in the top surface of the front bottom die. At the 
bottom is the back bottom die with a finished pipe 
lying on its base. At the commencement of the 
operation a perfectly straight pipe is inserted between 
The top 
platen of the press is forced down and the “ blades” 
of the top die, which slide between those of the back 
bottom die, press the pipe downwards and outward: 
over the curved surface of the latter, best seen in 
Fig. 4, undue outward movement being limited by 
correspondingly curved guides on the front bottom 
die. The platen and top die are seen in the act of 
descent in Fig. 5, and, when just about to complete 
their stroke, in Fig. 6. Towards the end of the 
stroke the right-hand end of the pipe is bent in 4 
different plane by a curved block on the base of the 
back bottom die, as will be evident from Fig. 4. 

The helically-faced die is frequently employed to make 
ogee bends curved in one plane; that is, bends of 
a type similar in contour to the well-known crane hook. 
The top die, crescentic in plan, is attached to a block and 
passes through a matching slot in the bottom die from 
which projects a forming block. The pipe is bent 
round this block by the top die in one stroke. A still 
more fully-curved bend, often required, is the com- 
plete loop, and here again the helical wedging prn- 
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ground of Fig. 10. This particular pipe has a length of 
7 ft. before bending and is } in. in diameter. The 
bending is completed in four operations. 
operation, which consists of the forming of the curves 
seen on the left of Fig. 9, is done in a pair of dies 


straight pipe is being dealt with. 


then clamped together. The assembly is then turned 


A set of narrow dies forced into this slot bends the 
curved pipe in a direction at right angles to its first 
bend, with the result that it is given the contour seen 
on the left of Fig. 9. It must be understood that 


Fic. 4. SeparRaTeD Dre Unir. 





aple is employed. Two views of the tools for forming 


this type of bend are given in Figs. 7 and 8, page 310, the | Fig. 9 does not represent any part of these first two | 


atter figure showing a finished pipe. The bending is| operations, but only the curved part of the pipe 
done in several stages, the first of which consists in the | resulting from them, the actual dies shown in this illus- 
formation of an unequal-sided “hairpin” in a pair tration being those used in the third operation, to one of 
if simple dies. The short leg of this bend is then| which dies is attached a fixture holding the already 
gripped in a fixture attached to a forming block on| curved part of the pipe. The third operation consists 
the bottom die. The position of this end can be | of giving the straight length of the pipe the bend indi- 
dentified by the small white dise visible in Fig. 7, | cated by the contour of the pair of dies. When this has 
between and just below the two wing nuts of the fixture. | been done, these dies are also clamped together, with the 
Che loop of the “hairpin” lies round the forming | pipe stillin place, and the assembly is turned over on its 
tlock with the long leg of the pipe tangent to it and | side as before. It will be recognised that this position 
projecting as seen on the left of the figure. The surface | is that seen in Fig. 10, and in this, again, there is a 
af the bottem die is formed with two slots, clearly | slot facing upwards into which “ blades ”’ of the top-die 
shown in both Fig. 7 and Fig. 8, through which slots the | enter to give the necessary curvature in a plane at 

blades ” of the top die pass. One of these blades is | right angles to that of the third operation. The top 
seen just at the beginning of its stroke in Fig. 7, and it| die is seen in place in Fig. 10 ready for the fourth 
will be obvious that on its descent the pipe will be operation, which consists of the downward movement 


‘ent round the forming block so that, referring to Fig. 8, | of the top die. The ends of the pipe are then trimmed, 


the original long Jeg of the pipe lies on the bottom | to length and bell-mouthed to take the union nuts. 

block across the lower end of the slot on the right. The| The Blackburn bending process was not developed 
an top die does no further work and a second one, | without regard to its effect on the pipes compared with 
ome vertically through the right-hand slot, is pressed hand bending ; for example, investigations were made 
a, "y the top platen, thus completing the bending | to ascertain what reduction of wall thickness took 
he — the contour seen in Fig. 8. a place on-the outer radius and what increase of thickness 
— still more complex contours with bends in | on the“ffimer radius. With sharp radii typical figures 
lies rent planes more than one operation and additional jon Tungum pipes are :—Pipe 1 in. in external dia- 
“es are necessary. A pipe of this kind is shown in| meter with a radius of bend of 34 in., and having a 
= of the later stages of bending in Fig. 9, and in a| nominal wall thickness of 0-028 in., two experiments 
completed state on an inspection board in the fore- | showed an average thickness of 0-0305 in. of the inner 


Fig. 3. 


The first | 


similar to those on the right of this illustration, since a | 
When the operation | 
is completed, the pipe is left in the dies, which are | 


over on its side and in this position presents a slot on | 
the top surface conforming to the contour of the pipe. | 
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wall and of 0-026 in. of the outer wall. Practically 

| the same results were obtained with pipes } in. in exter- 
nal diameter and having a radius of 3j in. Pipes of 
this latter diameter and with a radius of 1§ in. and a 
wall thickness of 0-029 in. gave an inner wall thickness 
of 0-034 in. and an outer wall thickness of 0-025 in. 
These variations are well within allowable limits. As 
regards production, a considerable quantity of data 
has been accumulated, but space permits the citation of 
a few examples only. With a copper pipe } in. in 
external diameter by 20 I.S.W.G. and 1 ft. 6 in. long, 
the time taken by coppersmiths in hand operation was 
3 hours 15 minutes, as against 33 minutes in the press. 
|A Tungum pipe, 1 in. in external diameter by 
22 1.8.W.G. and 8 ft. 6 in. long, took 9 hours to bend 
by hand, and 3 hours by the press. A Tungum pipe 
| 1} in. in external diameter by 22 I.8.W.G. by 3 ft. 8 in. 
| long took 5 hours 30 minutes to bend by hand and 
| only 58 minutes to bend in the press. An aluminium- 
alloy pipe } in. in external diameter by 24 L.S.W.G. 
by 5 ft. long was bent in the press in 54 minutes as 
compared with 2 hours by hand. This reduction in pro- 
duction time is, of course, of grcat importance at present, 
though that is not the only factor to be considered ; 
the wage rates of coppersmiths are, naturally, higher 
than those of the semi-skilled operators by whom the 
presses can be successfully run. On the other hand, 
the initial cost of the wooden dies has to be considered. 
We understand that Messrs. Blackburn Aircraft, 
Limited, have advised the Ministry of Aircraft Produc- 
tion that they are willing to give full particulars of 
the process to the industry in general, but as a patent 
has been applied for, interested firms should com- 
municate with Messrs. Blackburn, as the above account 
does not deal with all the details of the process. 








BrRucE PEEBLES CALENDAR.—Messrs. Bruce Peebles 
and Company, Limited, Edinburgh, 5, regret that, 
owing to restrictions on the use of paper, they are 
unable to issue their calendar, the usual publication 
date of which is May 1. 
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THE TESTING OF WATCHES. 

Watcues exhibit three types of egror in time- 
keeping. The fundamental one is the variation in the 
isochronism, or rate of running down. A good watch 
will show a regular gain or loss over the first twenty- 
four hours after winding, the seconds, or fractions of a 
second, behind or in front of true time plotted against 
the hours after winding giving a straight-lirie curve. 
Imposed on this fundamental error, there are two 
others which affect its sign and value. These are due 
to the position occupied by the watch and the tempera- 
ture to which it is subjected. Interesting data on watch 
performance in terms of these three variables are given 
in a recent publication of the United States Bureau of 
Standards, entitled Testing of Timepieces. 

Although the pamphlet bears a general title it is in 
the main concerned with the testing of watches, this 
term covering only pocket watches. It is stated at 
the outset that no standard has been established for 
the performance of wrist watches. These are subjected 
to shocks and sudden changes of position which affect 
their time-keeping and cause changes of rate from 
day to day. The wide variety of sizes and shapes also 
makes it impracticable to establish satisfactory per- 
formance standards. In testing, the daily rate, that 
is, the amount of time gained or lost in 24 hours, is 
obtained by comparison with a standard clock. The 
readings are recorded on a chronograph from which 
it is easy to read the correction to within 0-1 second. 
The readings are made at the same point of the dial 
each day in order to eliminate any possible effect due 
to error in the graduation of the dial or eccentricity in 
the position of the hands. The readings being made at 
the same time each day, the daily rate is obtained at 
onee without further correction and the watches are 


poorly-adjusted watch gave a curve which at no time 
approached a straight line. At 12 hours it had lost 
2 seconds, at 24 was at nearly correct time, and at 
36 had gained 10 seconds. Another example showed 
a continuous and increasing rate of gain up to about 
34 hours, when there was a reversal and it began to 
lose. The gain at 24 hours was 8 seconds. 

The rapid departure from the straight-line curve 
after 24 hours with the well-adjusted watches accentu- 
ates the importance of regular daily winding. It is 
stated that even the delay of an hour in the time of 
winding may cause considerable variation in the rate 
in some instances. Although a watch will some- 
times have a more uniform rate for 24 hours if it is 
wound twice a day, the practice is not recommended 
unless it can be invariable; a watch having com- 
paratively poor adjustment for isochronism may 
exhibit larger variations of rate if semi-daily windings 
are occasionally omitted than if it is wound only 
once a day. The practice of absent-mindedly winding 
a watch a little every time it is taken from the pocket 
is not productive of uniformity of rate. As the position 
in which a watch is carried may affect its rate, it is 
often possible, by placing it in a suitable position at 
night, to compensate for errors which have occurred 
during the day. The selection of the position naturally 
demands accurate knowledge of the performance of the 
watch in various positions, but it would appear possible 
| for a careful user to take advantage of this property to 
} ensure accurate overall timekeeping, if he is prepared 





| to take the trouble to make the necessary preliminary | 


observations. 





BOOKS RECEIVED. 


wound each day just before reading, so that isochronal! | 


variations are not introduced. 
The better. grade watches are adjusted to isochronism 


and for temperature variations in either three or five | 


positions. The five positions are vertical, pendant up ; 


vertical, pendant-right ; vertical, pendant left; hori- | 


zontal, dial up; horizontal, dial down. For the three- 
position test, the pendant-right and pendant-left posi- 
tions are omitted. The watch is run for several days 
in each of the positions at a constant temperature. 
It has been found that most watches have a progressive 


change in rate, usually a slowing up. As it is desirable | 


to eliminate the effect of this change as far as possible 
in the position test, the series is repeated in the reverse 


order, the mean of two sets of rates for any position | 


being taken as the fate for that position. 


In the temperature tests, the watches are run for | 


several days at 41 deg., 68 deg. and 95 deg. F. An 
intermediate day is allowed after each temperature 
to permit the mechanism to adjust itself to the new 
temperature. With an ordinary bimetallic balance 


wheel and steel hairspring, it is practically impossible | 


to reduce the variation of rate with temperature to a 
linear function and at the same time keep the rate of 
change small. 
follow the form of a parabola and the best that can be 
done is to make the rate at high temperature equal 
to that at low, and let the rate at medium temperature 
be what it may. The recently introduced mono-metallic 
uncut balance wheel, used with a hairspring made of 
Elinvar, or other nickel-steel material, gives nearly a 
straight-line temperature curve. 

Isochronism, or the uniformity of rate at which a 
watch runs down, is determined from readings taken 
every hour or two during the first 36 hours after wind- 
ing. The test is carried out with the watch in the 
horizontal dial-up position, as this practically elimin- 
ites the effects of the poise of the balance wheel and side 
friction of the pivots. A fair isochronism adjustment 
can be expected only for the first 24 hours, but the test 
is continued for a longer period to give an indication of 
the changes in rate that may occur after 24 hours. 
Any attempt to secure isochronism for more than 
24 hours usually results in the sacrifice of isochronism 
for the first part of the run. The character of the 
variations after the first 24 hours varies with different 
watches, depending largely on the methods used to 
secure isochronism. In some cases the rate continues 


in the same direction as during the first part of the test, | 


but in others there is a sharp reversal of rate within 
a few hours after the first 24. As the spring runs down, 
the rate often increases to several times the earlier 
rate. 

An example of a well-adfusted watch on which a 
test was carried out is furnished by one which lost 


one second in 24 hours, the curve connecting seconds | 
lost or gained plotted against hourrs since winding | 


being practically a straight line up to the 24 hour point. 
After that, however, it followed a steep upward angle 
and after 36 hours the watch had lost 11 seconds. 
Another well-adjusted watch gave straight-line 
curve up to 24 hours, at which 9 seconds had been 
gained. In the next 12 hours, however, the curve 
changed its direction and at 36 hours the watch had 
lost 11 seconds. Compared with these examples, a 


a 


The variations usually approximately | 


Railway Board of India. Technical Paper No. 309. The 

| Section and Armour of a Guide Bank for the Training 
and Control of the Great Alluvial Rivers. By K. B. 
Ray. Dethi: The Manager of Publications. [Price 
6 annas or 7d.) 

Practical Design of 
edition. Volume I. 


Simple Steel Structures. Second 
Shop Practice, Riveted Connec- 
tions and Beams, etc. By Dr. D.S. Stewart. London: 
Constable and Company, Limited. [Price 14s. net.)} 
Proceedings. of the Institute of British Foundrymen. 
Volume XXXIV. 1940-1941. Edited by J. Boiron, 
Assistant Secretary. Manchester, 3: Offices of the 
Institute, St. John-street Chambers, Deansgate. 
United States Geological Survey. Water-Supply Paper 
No. 849-D. Underground Leakage from Artesian Wells 
in the Las Vegas Area, Nevada. By PENN LIVINGSTO 
Washington: Superintendent of Documents. 
10 cents.! 
| Smitheonian Institution, Washington. 
3612. The Rubber Industry, 
Gipspons. Washington The 
Institution. 
Plastics in Industry. 
revised. London : 
[Price 15s. net.] 


} 
| 
| 


Publication 
1839-1939. 
Director, 


Smithsonian 


By “ PLASTEs.” 
Chapman and 


Second edition, 
Hall, Limited. 


[Price | 


No. 
 - aa * and worked with the late Sir Joseph Swan. 


PERSONAL. 


Mr. J. N. Kitpy, M.I.Mech.E., F.C.S., genera! 
of Messrs. Richard Thomas and Company, Limited 
Scunthorpe, has been elected chairman of the Lincolp. 
shire Ironmasters’ Association in succession to Mr. Ww, J 
BROOKE, joint managing director of Me John 
Lysaght, Limited, Scunthorpe. 

Mr. L. D. BENNETT, M.Sc., has been elected « directs, 
of Messrs. Telephone Properties, Limited. 

Dr. F. C. STEPHAN, a director of Messrs. Telegraph 
Condenser Company, Limited, has joined the board of 
Messrs. Wego Condenser Company, Limited. 


Inanager 


Mr. 8. GARDNER, divisional engineer, Gr. LI, Publ, 
Works Department, Tanganyika, has been promoted to 
the position of divisional engineer, Gr. I. Mr. B. A 
Rice, B.A., B.A.1L., A.M.Inst.C.E., and Mr. H. 8. Ror 
B.Sc. (Eng.), A.M.fnst.C.E., have been promoted from 
the position of assistant engineer to that of 
engineer Gr. Il of the Department. 

Mr. R. Watters, hitherto Regional Controller of 
Factory and Storage Premises for Wales, been 
appointed Regional Controller for the North Midland 
Area in succession to Mr. G. H. SPENCER, who is taking 
up another appointment. Mr. E. BRUNNING, hitherts 
Deputy Controller for Wales, has succeeded Mr. Walters 
as Regional Controller for that area. 

Mr. J. INNES, B.Sc. (Eng.), M.1.E.E., 
Telecommunications, General Post Office, 
appointed Deputy Cortroller-General of the Mines 
partment. 


iivisional 


has 


Director of 
been 


De 


has 





Str A. STEVEN BILSLAND, M.C., J.P.,. and CoLones 
IAN MALCOLM CAMPBELL, D.S.O., have been appointed 
|members of the Scottish Committee of the London 
Midland and Scottish Railway Company. 


Mr. A. M. Baer, who, as stated on page 228, ank 
has been appointed a Joint Controller of Non-Ferrous 
Metals, has resigned his seat on the board of Messrs 
Henry Gardner and Company, Limited. 


Mr. J. W. Meares, C.1.E., M.Inst.C.E., 
removing from 14, Cawley-road, Chichester, 
Lowther-road, Bournemouth, on April 22. 


Messra. E. H. Jones (Macnine Toons), Limiren 
| Edgware-road, The Hyde, London, N.W.9, have now 
taken over the distribution of the complete range of 
Newall gauge products, in addition to all Newall machine 
tools. The arrangement has been made with the object 
lof allowing Messrs. NEWALL ENGINEERING COMPANY 
LIMITED, to concentrate their entire activities on actual 


M.1.E.E. 
to 


ls 
Mh 





" | production. 


Mr. Epwarkp GIMINGHAM, M.1.E.E., has retired from 
| the board of Messrs. The Edison Swan Electric Company 
Limited. He joined the company 57 years ago, in 1885 


Mr. F. Newey M.IL.E.E., City Electrical Enginee: 
Lincoln, has been nominated President of the Incorporated 
| Municipal Electrical Association. 


Messrs. J. H. FENNER AND COMPANY, LIMITED 


| The Chemical Analysis of Ferrous Alloys and Foundry | Heckmondwike, Yorks, have opened a new branch offict 


Materials. Modern 
P1IGgorTrT. London 
{Price 28s. net.) 
| Men, Mines and Memories 
REDMAYNE. London : 
Limited. (Price 20s. net. 
The Institution of Production Engineers. Surface Finish. 
Report of the Research Department. By Dr. Gero. 
SCHLESSINGER. London: Offices of the Institution, 
36, Portman-square, W.1. [Price 15s. 6d. net.) 
Post-War Questions. No. 13. The Christian Social 
Order. By J. Stevenson. (Price 6d.) No. 14. 
The Educational Revolution. By Smm Ernest J. P. 
BENN. [Price 6d.) London: The Individualist Book- 
shop, Limited, 154, Fleet-street, E.C.4. 
| You and the Call-Up. 
By R. 8S. W. PoLtarD. London: Blandford Press, 
| Limited, 16, West Central-street, W.C.1. [Price 1s.] 
| 


Practice and Theory. 
Chapman and Hall, 


By E. C. 
Limited. 
By 

Eyre 


RICHARD A. 
Spottiswoode, 


Sin 
and 


Ss. 


United States Bureau of Labor Statistics. 
Program. By Morris LEVINE and V. W. Casey. 
Washington : Superintendent of Documents. 

Ministry of Supply. Welding Memorandum 
Inspection of Arc-Welded Work. London: 
Service on Welding, Department 
General of Research and Development, 
Supply. Horseferry-road, S.W.1. [Free.) 

"nited States National Bureau of Standards. 
H28. Screw-Thread 
1942. (Superseding Handbook H 25.) 
Superintendent of Documents. 

'nited States Bureau of Mines. 


No. 7. 
Advisory 


Ministry 


Standards for Federal 


[Price 35 cents.| 


of No. 1-Bed Coal from Bell No. 1 
Crittenden County, Ky., and the Effect of Blending 
This Coal with Pocahontas No. 3- and No. 4-Bed 
Coala By J. A. Davis and others. Washington: 
Superintendent of Documents. [Price 10 cents.) 





A Guide for Men and Women. | 


Serial No. 1396. | 
Utilization of Plant Facilities Under National Defense | 


of the Controller- | 
of | 


Handbook 
Services, | 


Washington : | 


Technical Paper No. 628 | 
Carbonizing Properties and Petrographic Composition | 
Mine, Sturgis, | 


at Jaysons Building, 47, Pink-lane, Newcastle-upon 
| Tyne. (Telephone number and telegraphic addres 
| Neweastle 24684.) The branch is under the management 
| of Mr. G. W. FENNER. 
Mr. Harry THORNE, a director of Messrs. Dawnay- 
Limited, Steelworks-road, Battersea, London, 3.W.1! 
has now been appointed managing director of the com 
| pany. 








|NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 


The Welsh Coal Trade There was no falling off in 
| the volume of business available in any section of the 
Welsh steam-coal market last week. Productions 
generally remained at the recent disappointing levels and 
were usually insufficient to cover the operators’ present 
commitments. As a result, export business was severely 
checked, although a good volume of business was avail 
| able in the trades still open to Welsh coals. A fair level 
| of trade was maintained with Northern Ireland. Usually 
the present productions of the collieries were earmarked 
for delivery to priority users and new business was, 
therefore, difficult to conclude for delivery over some time 
ahead. The general tone was very firmly maintained. 
Best large descriptions again attracted considerabk 
attention, but supplies were not easy to secure for 
delivery during the next few months. The demand for 
| the sized sorts was also keen, but most producers had 
already disposed of practically the whole of their potential 
outputs for a considerable time to come. The bituminous 
small kinds were also active and producers could accept 
very little of the new business available. Owing to the 
| scarcity of these sorts some of the dry steam small- 

were in better request. The home demand for cokes 
was again active and supplies were not easy to stem 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Considerable activity continues 

Owing to 


scottish Steel Trade. 
in most branches of the Scottish steel trade. 
reasing demand for special high-grade steel the 


the | 

production is being speeded up. The requirements of 
shipbuilders and boilermakers are still heavy. There is 
also « fair demand for ordinary structural material, 


but makers of black steel sheets generally are not yery 
busy. Supplies of raw materials are satisfactory for all 
requirements. The following are the current quotations : 

Boiler plates, 171. 12s. 6d. per fon; ship plates, 167. 3s. 
per ton ; Sections, 15/1. 8s. per ton; medium plates, { in. 
and thicker, rolled in sheet. mills, 211. 15s. per ton; 
black-steel sheets, No. 24 gauge, 221. lis. per ton; and 
galvanised corrugated sheets, No. 24, gauge, 261. 2s. 6d. 
per ton, all for home delivery. 

Valleable-Iron Trade.——A steady business is passing 
in the West of Scotland malleable-iron trade, and most 
works are well employed. Stocks of raw materials have 
increased considerably in response to the Goverrment’s 
request for scrap, and a large tonnage of railings, etc., 
has been accumulated. The re-rollers of steel bars are 
still rather quiet. Fairly good stocks of semies are held 
by consumers. Quotations are as follows :—Crown 
bars, 141. 12s. 6d. per ton ; No. 3 bars, 131. 12s. 6d. per 
ton; Ne. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 158. per ton, all for home delivery. 

Scottish Pig-Ilron Trade.—-Active conditions continue 
in the Scottish pig-iron trade. The output of hematite 
and basic irons is rapidly taken up and foundry grades 
are also in steady demand. To-day’s market quotations 
are as follows : —Hematite, 6/. 18s. 6d. per ton, and basic 
iron, 61. Os. 6d. per ton, both delivered at the steel works : 
foundry iron, No. 1, 61. 5s. 6d. per ton, and No. 3, 6/. 3a. 
per ton, béth on trucks at makers’ yards. 








SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. . 

[ron and Steel.—Intense activity continues in the steel 
and engineering trades in this area and many firms report 
increases in outputs. The bulk of the production is on 
war account, and only a very limited amount, of com- 
mercial business is being done... The wise policy adopted 
by producers during pre-war years in putting down new 
and larger furnaces has been amply justified. The 
position of the .raw and semi-finished steel branches is 
highly favourable ; record outputs are speedily consumed. 
Steel producers have been able to keep pace with require- 
ments, and suppliers of hematites and pig iron have 
played their part. There is a good market for structural 
steel, and’ improving markets are reported for wire ropes ; 
coal mines are good customers imthese classes of products. 
Steelmaking alloys are in strong request, and the con- 
sumption of scrap is at a high level. The collection of 
scrap is being continued, and iron railings and gates from 
public and private buildings are being taken up in many 
areas. Rolling-mills, forges and foundries are exception- 
ally busy. The heavy machinery and engineering trades 
are also active and orders for railway steel and furnishings 
are increasing. Business is developing in agricultural 
machinery and parts ; home requirements are substantial, 
but overseas needs are very restricted. Sheffield’s special 
steel trade is markedly active ; stainless, and heat- and 
acid-resisting materials are in strong demand on war 
account. Magnet steel and automobile steel are active 


NOTES FROM 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—A considerable volume of business 
is passing, but the market activity is largely confined to 
transactions _between iron and steel producers and 
priority buyers who are placing orders for requirements 
of national importance as acquisition licenses are 
ohtained. Commercial customers continue to experience 
difficulty in arranging contracts for material to cover 
ordinary industrial requirements. The total tonnage 
production remains at an exceptionally high level and 
is sufficient for the regular distribution of most descrip- 
tions of material as delivery falls dge, ‘The release of a 
further substantial tonnage to’ meet the essential needs 
for the current quarter is anticipated and - producers 
expect to be able to deal satisfactorily with the extensive 
bookings for the second quarter of the year. 

Cleveland Iron Trade.—F¥oundry iron is in ample supply 
but there is still no likelihood of any expansion in the 
light irregular make of local brands. The official quota- 
tions for Cleveland pig are ruled hy No. 3 quality at 
128s. delivered within the Tees-side zone. 

Basic Iron.—The output of basic iron is rather more 
than sufficient for the heavy needs of makers steel 
producing plants, but the whole of the supply is still 
retained for the prospective requirements of producers’ 
own consuming departments. In the continued absence 
of market transactions the fixed figure of 120s. 6d. for 
basic iron remains nominal. 

Hematite.—The situation as regards hematite shows 
little improvement and no indication of a material change 
| for the better can be reported. The steady extension of 
| the use of substitutes, however, encourages the hope of 

gradual relief in the pressure for supplies. Considerable 

| quantities of high-phosphorus and refined iron, as well 
as of suitable steel scrap, aré being used in furnace 
mixtures instead of hematite, the recognised market, 
values of which remain at the equivalent of Ne. 1 grade 
of iran at 138s; 6d. delivered to North of England areas. 

Foreign. Ore,—Larger supplies of foreign ore could be 
received, particularly of ‘qualities for hematite-making, 
but consumers of some descriptions have moderate stocks 
and the large-and extending use of local and gther native 
ironstone has greatly redueéd the need for imports of ore 
from abroad. 

Blast-Furnace Coke.—Conditions in the Durham blast- 
furnace coke trade, while not conducive to business, are 
not satisfactory. Sellers have substantial tonnages for 
disposal but, have good running contracts and are not 
anxious to ‘beok further orders, while local users have 
covered their requirements as extensively as they con- 
sider necessary. The fixed prices are firm on the basis 
of good medium qualities at 37s. 6d. f.o.r. at the ovens. 

Manufactured Iron and Steel.—The re-rollers have quite 
substantial, though considerably reduced, stocks of semi- 
finished iron and steel, and are receiving regular supplies 
of home products. With few exceptions, works turning 
out finished commodities are busily employed. Struc- 
tural-steel makers have better order books than has been 
the case recently and report that inquiries are increasing. 
They would, however, welcomie-a freer distribution of 
specifications. Plates, of all’ descriptions and special 
alloy steels are in strong demand which is difficult to 
meet; the maximum outputs are readily taken up as 
soon as they can be delivered. 

Scrap.—Scrap users are well bought and deliveries are 








lines, and tool steel finds a ready market. 

South Yorkshire Coal Trade.—The export 
shows little change, but on inland account there is a 
better demand ; outputs from collieries are larger. Dur- 
ing the week before Easter the miners at Houghton Main | 
Colliery, Barnsley, produced 4,000 tons of coal more than | 
in the corresponding period of last year, which is roughly 
an increase of two tons for every man and boy employed. 
Industrial coal is moving more freely ; steams are in 
strong demand, while slacks and smalls find a ready sale. 
The call for house coal has weakened slightly 


position 


| 

















JUNIOR INSTITUTION OF ENGINEERS.—The annual 
luncheon of the Junior Institution of Engineers will be 
held at the Holborn Restaurant, Holborn, London, W.C.1, | 
at 1 p.m. for 1.30 p.m., on Saturday, April 25. 

THE CLOGHER VALLEY RAILWway.—Messrs. George 
Cohen, Sons and Company, Limited, Wood-lane, London, 
W.12, have purchased the entire track of the Clogher 
Valley Railway, Northern Ireland. The line runs from 
Maguiresbridge to Tynan, through the Counties of 
Armagh, Fermanagh and Tyrone. In consequence of the 
dismantling of the 40 miles of track and sidings, which is 
being supervised by the firm’s Belfast branch, upwards 
of 3,500 tons of 45 Ib. to 75 Ib. per yard rails, in good 
condition and capable of re-use, as well as 70,000 sleepers, 
each 6 ft. in length, will be made available for under- 
takings engaged on work of national importance. 








large, but the demand for heavy steel remains brisk. 
Machinery metal and foundry cast iron are also in request, 
but there is now little inquiry for other categories, con- 
sumers having largely covered their requirements. 








BARNSLEY MAIN COLLIERY EXPLOsION.—Under the 
powers conferred by Section 23 of the Coal Mines Act, 
1911, the Secretary for Mines has directed Mr. John 
Robinson Felton, O.B.E., H.M. Deputy Chief Inspector 
of Mines, to hold a formal investigation into the causes 
and circumstances of the explosions which occurred on 
February 16 and 17, in the Barnsley Main Mine, Barnsley, 
South Yorkshire. and resulted in the loss of 12 lives. 
The date of the investigation will be announced later. 

LECTURES ON ADMINISTRATION.—The London branch 
of the Institute of Industrial Administration is holding 
a course of five lectures to be given by Mr. L. Urwick, 
M.C., O.B.E., M.A., on “ The Elements of Administra- 
tion.”” The first lecture will deal with forecasting. and 
planning, the second with organising, the third with 
commencing, the fourth with co-ordinating, and the 
fifth with controlling. The lectures will be given on 
Thursdays, commencing on May 14, and terminating on 
June 11, from 6.30 p.m. to 8 p.m., in the Portland Hall, 
Polytechnic Extension Building, Little Titchfield-street, 
London, W.1. Application for tickets, price 10s. 6d., 
should be made as soon as possible to the offices of the 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, April 18, 2 p.m., Polygon Hotel. 
Southampton. Thomas Lowe Gray Lecture: “ Pro- 
pelling. Machinery of Cross-Channel Packets,” by Major 
William Gregson. (To be preceded by a luncheon at 
1 p.m.) Institution: Friday, April 24, 5.30 p.m., 
Storey’s-gate, St. James’s Park, Westminster, 8.W.1. 
General Meeting. ‘“‘A Review of Recent Progress in 
Heat Transfer,” by Professor C. H. Lander. North- 
Western Branch: Friday, April 24, 7 p.m., The College 
of Technology, Manchester. ‘‘ Proneness to Damage of 
Plant by Enemy Action,” by Mr. Hal Gutteridge. 

NorTH oF ENGLAND “INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS. -—Saturday, April 18, 2-p.m., 
Neville Hall, Newcastle-ipon-Tyne. (i) “ Mining*Pim- 
ber: Possible Economies and Substitutes,” by Mr. DiC. 
Maitland. (i)‘ The Productiqn of Carbon’ Monoxide in 
Compressed Air Ranges,” by Mr..W. B. Brown. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 


"| Western Centre: Saturday, April 18, 2.30 p.m., The 


Engineers’ Club, Albert-square, Manchester. “ The 
Management of Protective Gear on Power Supply 
Systems,” by Messrs. W. Casson and F. H: Birch: 
Institution : Monday, April 20, 6 p.m., Savoy-place, Vie- 
toria-embankment, W.0.2. Informal Meeting. Discus- 
sion on “ The Applications of Electricity fn Hospitals,” 
to be opened by Mr. ©. M. Davies. Loridon Students’ 
Section: Wednesday, April 22, 7 p:m., Savoy-place. 
Victoria-emnbankment, W.C.2.. Annual General Meeting. 
Institution: Thursday, April 23, 6 p.m., Savoy-place, 
Victoria-embankment, W.©.2. Ordinary Meetirig. - Kel- 
vin Lecture: ‘“ The Future of Transoceanic Telephony,” 
by Dr. O. E. Buckley. North-Midland Students’ Section : 
Saturday, April 25, 2.30 p.m., The Hotel Metropole. 


King-street, Leeds. ““Switchgear,”’ by Mr. .A.. R. 
Rumfitt. 
JUNIOR INSTITUTION OF ENGINEERS.— Midland Section: 


Saturday, April 18, 2.30 p.m., James Watt Memorial 
Institute, Birmingham. “ Synchrophone as an Aid to 
War-Time Training,”’ by Mr. N. Sandor. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday, 
April 18, 2.30 p.m., St. Bride Institute, Bride-lane, E.C.4.° 
“Steam Traps: Their Aid to War-Time Economy,” by 
Mr. G. F. Brown. 

ROYAL SOCIETY OF ARTS.—Monday, April 20, 1.45 p.m. 
John Adam-street, Adelphi, W.G.2.. Cantor Lecture I. 
“The Distribution of Electricity,”’ by Mr. E. Ambrose. 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section: Monday, April 20, 7 p.m., The College of 
Technology, Manchester. Informal Discussion on “‘ Pro- 
duction Problems.”’ tz 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday , 
April 21, 6 p.m., The Royal Society of Arts, John Adam- 
street, W.C.2. General Meeting. “ Post-War Auto- 
mobile Design,”’ by Mr. Geo. Roesch. 

NEWCOMEN SocreTy.—Wednesday, April 22, 2.30 p.m.. 
The Institution of Civil Engineers, Great George-street, 
Westminster, S.W.1. (i) “Sketch of the History of 
Natural Draught Furnaces,” by Messrs. J. N. Goldsmith 
and E. W. Hulme. (ii) “‘ Joseph Bramah and His Inven- 
tions,”’ by Dr. H. W. Dickinson. 

INSTITUTE OF Puysics.—London and Home Counties 
Branch: Wednesday, April 22, 3 p.m., The Geological 
Society’s Rooms, Burlington House, Piccadilly, W.1. 
Short papers on “‘ Some Aspects of Geophysical Survey.” 
ROYAL METEOROLOGICAL SocreTy.— Wednesday , 
April 22, 4.30 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. (i) “ Report on the Phenological Observations 
in the British Isles from December, 1940, to November, 
1941,” by Major H. C. Gunton. (ii) “‘ The Foreshadowing 
of the Rainfall of Burma,” by Dr. Maung Po E. 
MANCHESTER ASSOCIATION OF ENGINEERS.-—Wednes- 
day, April 22, 5.30 p.m., Reform Club, King-street, Man- 
chester. “ Applications of Statistics to Production 
Problems,” by Mr. B. P. Dudding. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday, April 22, 
6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne, 1. “‘ Some 
Notes on Present-Day American Shipyard Practice,” by 
Lieut. S. M. Davis. Institution: Friday, April 24, 6 p.m., 
The Mining Institute, Newcastle-upon-Tyne. ‘‘ Rough- 
ened Hull Surfaces,”’ by Mr. R. W. L. Gawn. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Friday, 
April 24, 7 p.m., The Victoria Hotel, Keighley. “ Build- 
ing-Up Worn Parts by Metal Spraying,” by Mr. N, H. 
Kitchen. 

INSTITUTION OF CIVIL ENGINEERS.—North-Western 
Association: Saturday, April 25, The Engineers’ Club, 
Albert-square, Manchester. 2 p.m., Students’ Meeting. 
2.15 p.m., Annual General Meeting. “‘ Post-War Planning 
and Reconstruction,” by Mr. H. J. Manzoni. 
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POST-WAR HOUSE BUILDING AND 
RE-EMPLOYMENT. 


In the course of one of the series of lectures on “* The 
Post-War Home: Its Interior and Equipment,” | 
delivered recently before the Royal Society of Arts, 
Mr. Howard Robertson, F.R.I.B.A., who spoke on 
“The Contributory Industries: What are they, and | 
how can they Help Re-Employment ? ” stated that in | 
a normal building year in this country, just prior to | 
the war, the annual output of the building industry, 
in the form of completed building work, was valued at | 
about 425,000,0001. Of this sum, some 300,000,000. | 
was spent on domestic buildings and this showed the | 
very important role which domestic building played | 
in the national economy. Building, in fact, was the | 
second largest activity in this country, agriculture | 
being the first. Building, however, employed the 
largest number of men; it employed annually some 
1,450,000 workpeople, exclusive of the ancillary trades | 
dependent in greater or lesser measure upon it, which | 
employed perhaps another 1,550,000. Hence it was | 
easy to understand the general belief that building was 
a most important economic and social factor and that 
quand le bdtiment marche, tout marche. 

The, Ministry of Works and Buildings had set up a| 
Department of Standardisation and its task was to 


| manufacturers and designers to concentrate on these. | professional 
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ascertain the minimum number of types which could| The whole scheme demanded preliminary research: 
be applied to up-to-date building and persuade the|on a wide but disinterested basis, and for this the 


bodies and trade associations should 
The British Standards Institution had for years been | arrange discussions. Such meetings had, fact. 
working out standard specifications for all kinds of | already been begun between the Royal Institute of 
building components, and professional and technical | British Architects and certain trade associations. Th« 
bodies were co-operating with the Institution in this | industries contributing to house building could help re 
work, which would have to go on and even be widened | employment after the war by increasing this collabora 
in the future. What would undoubtedly occur, and | tion. Designing would have to proceed on the one 
was already taking shape, was the extension of stan- | hand, and methods of production on the other. It was 
dardisation to actual methods of building. This might | likely that in this country the homes of the future 
logically extend to the setting up of standards for| would be permanent buildings. They would how 
equipment for houses, and in this way there should | ever, have to be capable of being built more quickly. 
become available more items at a lower cost. Many | and should be designed to provide more for the money 
of these equipment elements were already pre-fabri-| spent upon them. In arriving at this, well designed 
cated. So far, however, the pre-fabrication of walls, pre-fabricated standard elements would be an important 
roofs, and floors had had only limited success, even in| feature. These included light, strong, fire-resisting 
the United States, but for certain types of small houses | floors; standard wall panels and supports; standard 
pre-fabrication might be taken much farther and offer | foundation bases; standard roofing elements cut 
a solution to the need for immediate post-war housing. | to size and delivered ; standard cistern, cylinder, hot 
After the conclusion of hostilities the building industry | water, and heating units all in one trunk or casing, to 
would be hard pressed ; on the other hand, there would | be built into a standard space in the house ; standard 
be available for employment numbers of skilled em- | draught and sound-proof windows, incorporating shades 
ployees now engaged in munitions factories. The plants | or shutters and ventilation grilles, and possibly heating 
employing them might be utilised in connection with | elements as well; and standard kitchen components. 
housing and manufacture sectional parts of houses to| These could be manufactured cheaply, but plans fo 
be assembled on the site by building trade operatives.'them were necessary before post-war building began. 


in 

















APRIL 17, 1942. 





ENGINEERING. 


311 














ENGINEERING. 


Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to co ho, athentien of Sue seatave to 
tho Snes Has ho aeove ts e address of ~ hod 
tered Offices, and that no connection 

this Journal -—< other p publications jb ws 











what similar titles. The United States Standards of Measurements 304 
TeLeorarmic \‘“‘ ENGINEERING,” LESQUARE | Press-Bending of Small Pipes (JUlus.). — 
Anan LONDON. The Testing of Watches 308 
Ts.erHons Numper—TEMPLE BAR 3663 (2 lines): — a ived _ 
- Notes from the South- West . 308 
SUBSCRIPTIONS, HOME AND FOREIGN, Notes from the North ....... 309 

Ge emilee, te Notes from South Yorkshire 309 
ENGINEERING" may be ordered from any | Notes from Cleveland and the Northern Counties. 309 
newsagent in town and country and at railway book- | Notices of Meeti ; 309 
stalls, or it can be supplied by the Publisher, post free, | post. War House Building and Re-employment 310 
at the following rates, for twelve months (or for six | | hour and Production 311 
or three months, pro rata), payable in advance :— The Illumination of Colliery Picking Belts .. 312 
For the United Kingdom £3 5 O Notes . 313 
For —- , 2 18 6 | Obituary. —Mr. Ernest Slater 314 
Thick pepe oe £2 18 The Institution of Gas joenee (Illus) 314 

EO paper copses £3 3 0 | Notes on New Books 316 

For all other places abroad Labour Notes 316 
el one £3 ; : Mechanisation of Foundries (Jlus.) 317 

oe papes Cope £3 Gas Temperatures in Buried Pipe Lines 317 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 








ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 


CONTENTS. 


Surge Propagation.—II (Jilus.) . 

Literature.—The Physical Examination of Metals. 
Vol. II: Electrical Methods. Transients in Elec- 
tric Circuits... ; ; 

Notes from South America 


PAGE 
301 


303 
304 


The Propelling Machinery of Channel Packets 
(Illus.) ’ 
‘“* ENGINEERING ” 


ENGINEERING 


FRIDAY, APRIL 17, 1942. 


Patent Record (Illus.) 











VoL. 153. No. 3979. 








LABOUR AND PRODUCTION. 


AttHovuGcH the Select Committee on National 


the wrapper and on the inside pages may be obtained 
The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. | 
Serial advertisements wi!! be inserted with all] practic- 


on application. 


able regularity, but cannot be guaranteed. 
TIME FOR RECEIPT OF ADVERTISEMENTS. 





possession for more than two years. 





All aceounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “The Nationa] Provincial 
Post Office | 
Orders should be made payable at Bedford Street, 


Bank, Limited, Charing Cross Branch.” 


Strand, W.C.2. 








TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from 18 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 
Number of the Editorial 
Department is Hayes 1730 
and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are 
open on Fridays only, between 
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¥ | the reports in which those suggestions occur. 


Proprietors 
responsible for blocks left in their 


—= | lining his plans for the exercise of his functions, 





| portance ”” 


Expenditure, with their various sub-committees, 
have always displayed a commendable industry 
|in the compilation of their valuable reports to the 
House of Commons, it is inevitable that their pub- 
lished recommendations should occasionally lag 
behind the facts. Rightly considered, this should 
be a matter for congratulation and approval rather 
than the reverse in a majority of cases, for it is 
obviously more important that the suggestions, 
if practicable, should be acted upon with the least 
possible delay than that their adoption should be 
postponed until the public have read and digested 
This 
comment applies particularly to the second of the 
two reports recently issued (the Seventh and 
Eighth of the present session, and the 47th and 
48th of the complete series) dealing respectively with 
the supply of labour in the munitions industries, 
and with the organisation of production. As the 
Committee point out in their introduction to the 
latter report, the statement made in the House 
| by the Minister of Production on March 24, out- 








was made while the report was awaiting final 
| approval by the Committee. Various of the points 
| made by the Minister were in close accord with the 
observations and recommendations made in the 
report, and to that extent may be regarded as a 
| justification of and a reply to it. 

| In another respect, too, the publication of the 
| Kighth Report has been anticipated by the course 
|of events. On the subject of taking employees 
|into the confidence of managements, so that they 
may have a true understanding of the general 
war position and of the conditions affecting their 
|own work, the Committee state that they have 
| inquired particularly into the policy of setting up 
| joint committees consisting of representatives of 
| the employees and of the management for the pur- 
of discussing questions of production. . The 
| Committee note with satisfaction the plan adopted 
| by the Ministry of Supply for the establishment of 
| such committees in the Royal Ordnance Factories ; 
adding, however, that “they recognise that there 
are possible difficulties in the full development of 
this idea, and that for its success it will require public 
spirit and understanding on both sides.” They 
regard it as “‘a development of the greatest im- 








with wisdom, sympathy and courage.” Since the 
report and the foregoing quoted remarks were 
drafted, a footnote records, an agreement has 
been reached between the Engineering and Allied 
Employers’ Federation and the engineering trade 
unions on the constitution of Joint Production 
Consultative and Advisory Committees. 

Before proceeding to give an outline of the pro- 
visions of this significant agreement, we may 
summarise briefly the other main points of the two 
reports cited. The Seventh Report, on the supply 
of labour, opens with an informative examination 
of the distribution of man-power between industry 
and the fighting Services, pointing out that, while 
the distribution that will secure the maximum 
strength for defeating the enemy is the basic ques- 
tion of man-power policy, it does not appear that 
this question has ever been clearly put—or, if it 
has, no effective answer has been given to it, in 
spite of the establishment of a succession of man- 
power committees. The Select Committee proceeed 


; | to consider the problem under the three main heads 


of the recruitment of labour into the munitions 
industry, the training of labour for the production 
of munitions, and the departmental machinery, 
existing or suggested, for the organisation of the 
national labour force. 

Their recommendations are varied and numerous, 
totalling no less than 41. Some, as previously 
indicated, have already received official considera- 
tion; for example, the suggestion that closer 
attention should be given to absenteeism, and that 
the officials responsible for dealing with it should 
make better use of their powers under the Essential 
Work Orders. Particular stress is laid on the need 
for a more extensive employment of women, both 
whole-time and part-time, and it is recommended 
that, in areas where employers show themselves 
reluctant to engage women for appropriate kinds of 
work, compulsory methods should be used. On 
the production side of the problem, it is urged that 
better arrangements should be made to ensure that 
improved methods of “ de-skilling ” the work are 
brought to the notice of all Labour Supply In- 
spectors, with a view to their wider adoption. 
Several of the recommendations deal with questions 
of travelling facilities and expenses, billeting, hostels, 
arrangements for shopping, and the medical ex- 
amination of transferred labour before billeting 
them; all factors which, experience has shown, 
may affect the output in particular districts. The 
concentration of industry should be planned to 
ensure that level of output which is most truly 
consonant with war needs, and greater care should 
be exercised to make full use of persons in super- 
visory grades who are released as a result of con- 
centration. In considering the various Government 
schemes for training, the Committee recommend that 
the long course for trainees should be closely re- 
stricted to those who have the mental and manipu- 
lative ability to benefit by it, and that the decision 
against applying an aptitude test to candidates 
should be reviewed. The proposals for reorganising 
the official bodies responsible for finding, training, 
distributing and supervising the additional labour 
required are detailed, but they leave the general 
impression that the demands that they involve for 
committee men, inspectors, supervisors, members 
of various boards, etc., are likely in themselves to 
give rise to a man-power problem of some magnitude. 
The interest of the Eighth Report lies less in its 
recommendations than in its survey of the organ- 
isation of production and the results that have 
been achieved. These are obviously great, although 
the true magnitude of the accomplishment cannot 
be disclosed until after the war. In the nature of 
things, the ordinary public have no opportunity to 
form a correct mental picture of the output of 
munitions of all kinds, but they can see for them- 
selves that the forces based in this country are 
now much more fully equipped than they were, say, 
a year ago, in spite of the enormous shipments of 
supplies to Russia and to the other theatres of war. 
The Select Committee are presumably in ion 
of the facts, or at least are much better informed 
regarding the general position, and their comments 
are proportionately encouraging. Indeed, they 
state definitely that, in drawing attention to the 





and hope that it ““ may be followed out 





points which appear to call for improvement, they 
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“ partieularly wish to avoid overstressing the | 
critical side * as “ they recognise that an immense 
job hasbeen done.” They observe, however, that 
the national production effort might have been 
marked by “a more prescient and purposive plan- 
ning ”’ and less improvisation. 

In considering execution, as distinct from plan- | 
ning, they have formed the impression that im- | 
provement in organisation is required, to remove | 
congestion of business at departmental head- | 
quarters ; and that means should be provided “ for 
taking quick decisions at various levels, for making 
quick adaptations to meet interruptions or changes | 


ENGINEERING. 





APRIL 17, 1942 





THE ILLUMINATION OF 
COLLIERY PICKING BELTS. 


Tue hand picking of coal is an operation which 
from its nature has almost necessarily to be carried 
out under artificial lighting. The employees have 





to be protected from the weather and the process | 


is so dusty that any windows provided in the | tube la 


building quickly become too dirty to be effective. 
Picking belts are usually situated at the surface 
screens, but at a recent meeting of the South Wales 
Institute of Engineers it was pginted out that if 
hand 


| 


| 


has been the subject of much discussion in the past in 
connection with motor-car headlamps and street 
lighting, and it is now gerierally agreed that no 
type of light shows superiority in this respect. [py 
the horizontally-mounfed mercury-vapour lamp, 
with which Mr. Chubb dealt, the are voltage 
of the lamp is reduced as compared with the vertical- 
mps. This results in a slightly lower eftici- 
ency. If the normal, vertical-tube, lamp is used 
in a horizontal position, the are or “ light cord ”’ wil! 
move upwards with the result that one side of the 
hard-glass interior tube will be unduly heated. 


picking could be carried out underground it | After a time this is likely to result in failure. [i is 


in local manufacturing conditions, and for ensuring | would save the lifting of large quantities of dirt to | possible to bring the light cord back to its central 


a distribution of work “in accurate adjustment to | 
local capacity.” They “ feel strongly that a tuning- | 
up of efficiency is urgently required *’ and—in the 
report this passage is set in italics—‘‘ they par- 
ticularly wish to emphasise that the main need 
appears to be a better use of the available forces 
rather than a mere increase in their volume.” They 
put their collective finger on an undoubted weak- 
ness of bureaucratic direction in the further com- 
ment that “it is within the machine itself with its 
existing resources of labour, plant and materials that 
improvement is required, and the demand for more 
of everything must often be regarded as an easy 
substitute for the harder process of thinking out 
how to make the best of such resources as are 
available.” 

Many of the problems which give rise to the con- | 
ditions here stigmatised should be effectively dealt | 
with by the Joint Production Consultative and | 
Advisory Committees which were the subject of the 
recent agreement between the Engineering Em- 








ployers’ Federation and the engineering trade unions. 
Such committees have been in existence for some 
time in a number of factories, but the conclusion of 
the agreement should facilitate their formation on | 
a much wider scale, with benefit to all the parties 
concerned and to the general level of production. 
The agreement was signed on March 18, and a brief 
reference was made to it under the heading of 
“* Labour Notes ” in our issue of March 27 and some 
of the main points are indicated on page 316 of 
the present issue, under the same heading. Some 
additional features of the agreement may be noted 
here, 'owever, in the light of their relationship to 
the matters discussed by the Select Committee. 

It is provided in the agreement that the functions 
of a Joint Production Committee shall be to consult 
and advise on “ matters relating to production and 
increased efficiency for this purpose,”’ but that they 
‘shall not discuss matters which are trade ques- 
tions, such as wages and like subjects, or which are | 
covered by agreements with trade unions or are 
normally dealt with by the approved machinery of 
negotiation.” Typical questions with which they | 
may deal are the maximum utilisation of existing 
machinery ; the upkeep of fixtures, jigs, tools and | 
gauges; improvement in methods of production ; | 


efficient use of the maximum number of productive 





the surface and its subsequent transport 


“to the | Position by using a magnetic device fitted to the 


top of the highest mountain in the neighbourhood.” lamp, but this increases the cost and complexity and 


Underground belts carry thicker coal piles than 
picking belts and travel at a higher speed, but if 
even only a proportion of the dirt were removed from 
them, and particularly the larger lumps, it would 
save much of what in the end is useless transport. 
The growing employment of coal-cutting machinery 
has increased the amount of waste material in the 
coal, and this effect has been accentuated by war con- 
ditions which have simultaneously reduced the 
amount of labour available for picking. Mr. C. 8. 
Chubb, who read a paper entitled ‘‘ Mercury Vapour 
Lighting Horizontal Lamps on Colliery Picking 
Belts,”’ at the meeting to which we have referred, said 
that many trams contain three or four pieces of rock 
weighing 20 lb. to 40 Ib., as well as smaller pieces. 
As will be clear from the title of his paper, Mr. 
Chubb was not directly concerned with the question 
of the removal of dirt from coal underground, but, 
assuming suitable conditions, the investigations he 
has carried out on the illumination of surface picking 
belts are directly applicable to any attempt which 
might be made to introduce picking at the main gate 
conveyor underground. His work was done in 
South Wales and it is of interest from the point of 
view of the illuminating engineer, that the light 
from the mercury vapour lamp made shale and 
other deleterious matter in the coal more easily 
visible than any other type of light. Quite apart 
from any question of intensity, when the illumination 
was furnished by tungsten lamps it was frequently 
necessary to pick up a piece of material to examine 
it more closely, before it could be decided if it should 
be discarded. This superiority of mercury-vapour 
lamps does not appear to apply generally and in some 
districts the sodium lamp has been found to be the 
most satisfactory. Mr. Chubb suggested that where 
the bulk of the waste material consisted of yellow 
iron pyrites, the sodium lamp might be the best, but 
this did not apply to the shales of South Wales. 
What may be called the standard mercury-vapour 
lamp, in which the tube stends in a vertical position, 
has been used for colliery picking belts in a fair 
number of installations and Mr. Chubb’s investiga- 
tion was concerned with a comparison between it 
and lamps in which the tube is arranged horizontally. 
It is probably correct to say, however, that the most 


hours, and the elimination of defective work and | ysual form of lighting is by means of tungsten lamps. 
waste ; and the efficient use of material supplies and | These appear to suffer from two disabilities in this 
of safety precautions and devices. The signatories | particular application. If lamps of a relatively 
to the agreement were the Engineering and Allied | small candle power are used, they must be sus- 
Employers’ Federation, the Amalgamated Engineer- pended fairly close to the belt. In that case they 
ing Union, the National Union of Foundry Workers, | not only become dirty very soon, but are liable to 
and the Confederation of Shipbuilding and Engineer- | fracture. On picking belts dealing with large coal, 
ing Unions, which comprises some 40 unions engaged | the pieces may have to be broken on the belt to 
in this branch of industry. detach dirt from large lumps. This may be done 

As we have observed, the idea of such joint com-| with a pick or sledge, in some cases by a man 
mittees is not new; there are understood to be| standing on the belt. If the lamps are fixed too 
several hundreds of them already in active session. |low this results in breakage by tools or flying 
Where they are operatirg satisfactorily, the agree-| stones. Mr. Chubb stated that when the height is 
ment provides for their continuance. Its particular | less than 5 ft. loss from this cause is considerable. 
importance lies in the fact that it stabilises and|He recommended a height of not less than 6 ft. 
codifies, as far as this can reasonably be done with- | The matter may be dealt with by using lamps of 
out introducing an excess of regulation, a develop- | higher candle power, but in that case there is likely 
ment which is rapidly extending, and applies the|to be trouble from glare. A 300-watt tungsten- 
stamp of official recognition to it on behalf of the | filament lamp has a brightness of 900 c.p. per 
engineering employers and the engineering unions— square centimetre compared with 100 c.p. per square 
two of the principal industrial parties in the country, | centimetre for a mercury vapour lamp. As the 
who have now some 45 years of experience in the | operation of picking is necessarily carried out in a 
making and working of trade agreements. The | dusty atmosphere, it may be argued that the relative 
benefit to the national production effort, therefore, penetrating power of the light from metal-filament 
should be far-reaching; and, although the agree-| and mercury-vapour lamps is a consideration which 
ment lapses with the termination of hostilities, the | should have weight. Actually, however, the pene- 





benefits may well be more enduring. | tration of fog or dust by lights of different colours 


these are undesirable features from the point of 
view of colliery use. In the lamp designed for hori 
zontal mounting, the light cord still moves upwari 
taking a position close to the wall of the inner tube. 
The reduced are voltage which is used, however, 
enables the tube to withstand this condition but 
nevertheless considerable stresses are induced in th: 
upper part of the bulb and it is important that if th: 
lamp is remoyed for cleaning it should be replaced i 
its original position. Exposure of a new part of th: 
tube to’the action of the are may result in fracture. 

The light distribution curve from a vertical-tulx 
lamp necessarily shows an area of low intensity 
immediately below the lamp. This is due to the 
shadow thrown by the opaque deposit at the end 
of the inner tube. The horizontal lamp gives no 
such effect and the polar curve shows practicall) 
equal distribution throughout the two lower quad 
rants. Although this elimination of the lowe: 
shadow is an improvement, the polar diagram is 
still far from what is necessary to give even illumina 
tion of the horizontal strip represented by the pick 
ing belt. Considering only one lamp, the light 
required in each direction is proportional to square 
of the distance of each part of the belt from the 
lamp and inversely proportional to the cosine of 
the angle of incidence of the light on the belt. These 
two conditions result in a theoretical polar curve 
roughly of triangular shape, the greatest light 
intensity naturally being in the direction of the most 
distant part of the belt which is to be illuminated. 
No lamp gives a polar curve of this form, but that 
the use of the horizontal-tube lamp is a step in the 
right direction is shown by the fact that while 73 
per cent. of its light has to be redistributed, either 
by reflection or refraction, in the case of the vertical 
tube lamp as much as 93 per cent. of the light ha« 
to be redistributed. 

For this purpose, both dispersive reflectors and 
concentrating reflectors are used with vertical tube 
lamps. With both reflectors, the distribution is 
more or less equal in a horizontal direction all 
round the lamp. With a dispersive fitting and 
a wide lamp spacing, there may be as much light 
on the floor as on the belt. A concentrating reflector 
does not spread the light so much, but for an approxi- 
mation to equal distribution on the belt the lamp 
spacing must be reduced. With either of these 
arrangements there is still about 44 per cent. of the 
theoretical polar curve which is not covered. It is 
clear that, horizontal-tube lamps lend themselves 
more readily to two-way distribution than do ver 
tical-tube lamps. Trough-shaped reflectors or prism 
dispersive fittings may be used. With the latter 
only about 29 per cent. of the theoretical polar 
curve is not covered. When the assistance given 
by one lamp to the next is taken into account, th: 
deficiency with the trough fitting is only 12 pe 
cent. and with the prism fitting 6 per cent. These 
are excellent results and Mr. Chubb’s conclusion is. 
roughly, that two horizontal-tube lamps can be 
arranged to give better belt illumination than thre 
vertical-tube lamps. A final point of interest which 
may be mentioned in connection with this sub 
ject concerns the use of fluorescent-tube lamps 
for this particular form of illumination. Professo: 
T. David Jones, of University College, Cardiff, has 
investigated the use of various coloured lights for 
coal picking, and has shown that the mercury 
vapour light made shale and other deleterious 
matter more easily visible than any other form 
of illumination. The work, however, did not cove! 
modern fluorescent daylight lamps. 
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THe InstrirutTion oF Propuction ENGINEERS. 


THE inaugural meeting of the Northern Ireland 
Section of the Institution of Production Engineers 
was held in Queens University, Belfast, on Thurs- 
day, April 9, and was attended by the Lord Mayor 
of Belfast, the Speaker of the Northern Ireland 
House of Commons, and Sir Basil Brooke, Bart., 
Minister of Commerce and Production. The Insti- 
tution was represented by Lord Sempill (Deputy 
President and former President) who tendered the 
congratulations and good wishes of the President 
and Council to Mr. Alexander Brown, J.P., chair- 
man of the provisional Council, and his colleagues. 
In the course of his inaugural address, Lord Sempill 
recalled that it was due entirely to the problems of 
production experienced in the last war that the 
Institution had come into being 21 years ago; it 
was not in spite of the present war, he added, but 
largely because of it that they had met on that 
evening to inaugurate a Northern Ireland Section. 
The Institution was a scientific body with one object 
only, as outlined in its articles of association, 
namely, ‘To promote the science and practice of 
production engineering.” The general secretary, 
Mr. R. Hazleton, had defined it facetiously as that 
science which would ** enable us to make more and 
more for less and less.” That was perhaps over- 
optimistic, but it did convey a rough idea of the 
object. In relation to manufacture, it was the 
science of the five M’s—men, machines, materials, 
methods and management. The education, train- 
ing and proper utilisation of personnel was a prime 
concern of the science of production. The design 
of machine tools was outside the purview of the 
production engineer, but their use concerned him 
intimately and, through the generosity of Lord 
Nuffield, the Institution had been able to start a 
Research Department, under the direction of Dr. 
Georg Schlesinger, to cater for this aspect. The 
core of the science of production lay in methods of 
manufacture, and these involved close attention to 
the design of the product, but they had also to take 
into account such factors as scientific management, 
motion and time study, and production control. 
The Institution of Production Engineers, therefore, 
was essentially a body of national scope. It had 
a senior and a junior section in London, 17 sections 
elsewhere in England, two in Scotland, one in 
Australia, one in prospect in Canada, and now one 
in Northern Ireland. The total membership was 
approximately 3,000. Two most important fields 
of activity were education and research in produc- 
tion engineering. Years of hard struggle had been 
necessary to convince the Board of Education for 
England and Wales that there ought to be a Higher 
National Certificate in Production Engineering, 
and they were still struggling to obtain official 
recognition of their research department, such as 
had been given to normal Research Associations. 
Two decisions which the parent Institution had 
reached would be of service in guiding the policy of 
the new Northern Ireland section. The first was 
that hours and conditions of labour were questions 
outside the scope of the Institution, though the 
use to be made of labour was a technical matter 
in which it could properly take an interest. The 
second decision was that the Institution should 
not be used as a channel for complaints against 
Government departments, though they were pre- 
pared to investigate complaints and to put forward 
constructive suggestions. Their effort must be to 
ncrease production without increased plant facilities. 


THe ALASKAN INTERNATIONAL HicHway. 


The entry of the United States and Japan into 
the war has transformed the projected road connect- 
ing Alaska with Canada from a desirable convenience 
into something very like a military necessity. In 
the course of a general account of the road, which 
we gave in our issye of November 21, 1941, we 
pointed out that existing sea connections between 
the United States and Alaska were difficult to 
operate, even in peace time, in winter, and in the 
event of war might prove ‘impossible to main- 
tain.” There is no reason to suppose that a 
condition so stringent as this has been reached, 








but it is obvious that in the present circumstances 
the road would be of considerable military value. 
When we dealt with the matter last year, the road 
was still.a subject of discussion between the United 
States and Canadian Governments, but it is now 
announced by the New York correspondent of 
The Times that the road is to be proceeded with 
at once. In our earlier article we gave the estimated 
time of construction as two years. This was for 
the western route from Prince George in British 
Columbia to Fairbanks in Alaska. It is now 
reported that the eastern route has been decided 
on. With the same Alaskan terminal, this follows 
a track nearer to the sea and passing through 
White Horse in the south of Yukon, connects with 
Fort St. John, on the Peace River. This route 
has the advantage of a lighter snowfall than the 
one lying farther inland, but involves heavier 
constructional work. 


SaLvaGeE or Scrap Metat anv Toots. 


The campaign for the salvage of scrap metal of 
all kinds, which is becoming intensified in this 
country, has its counterpart in the United States, 
where the Bureau of Mines has launched an appeal 
to the American mining industry similar to the one 
already circulated to the petroleum industry on the 
initiative of Mr. Harold L. Ickes, Secretary of the 
Interior and Federal Petroleum Co-ordinator. Mine 
operators, and those engaged in the associated non- 
metallic mineral industries, have been asked to 
undertake individually a constructive programme for 
the collection of scrap metal to meet the demands of 
the munitions manufacturers. Suggested directions 
in which useful quantities of scrap may be sought 
include old and worn-out mining cars, cutting and 
loading machines, pumps and blowers, drilling 
equipment, hoists, rails from abandoned workings. 
and pit-head gear. Concurrently, the Bureau of 
Mines recommends that plant should be overhauled 
and reconditioned wherever possible, to reduce the 
demand for new equipment. In due course, no 
doubt, the campaign will be extended to engineering 
shops, on the lines of the collection of worn-out 
tools of special steels which has been recently insti- 
gated by the Machine Tool Control of the Ministry 
of Supply in this country. A leaflet circulated by 
the Machine Tool Control to British engineering 
establishments indicates many sources which, dili- 
gently explored, may be expected to yield in the 
aggregate a valuable contribution to the national 
stocks of high-speed tool materials. In the works 
of Messrs. Vauxhall Motors, Limited, it is stated, 
systematic arrangements have been made to re-use 
this material instead of selling it by weight as 
scrap at a price which represents only a small 
fraction of the original cost. In the case of 18-per 
cent. tungsten steel, of which large quantities are 
used, the discarded tools are cut into pieces of 
suitable size and are welded on to shanks of steel 
containing 0-5 per cent. carbon and 0-6 per cent. 
manganese—a material which, when heated, has 
expansion characteristics very similar to those of 
high-speed steel. Cemented-carbide tipped tools 
have shanks of the same material; these are also 
salved, to be used with ends of high-speed steel or 
retipped with cemented carbide. The discarded 
tools of high-speed steel are cut into suitable 
lengths by an abrasive wheel, the ends and shanks 
thus produced being shot-blasted to provide good 
electrical contact and then butt-welded. After 
welding, the work is placed immediately in a 
furnace and heated to a temperature of at least 
900 deg. C., being then allowed to cool in spent 
charcoal. When cold, the welded tool blanks are 
ground, the high-speed steel ends are hardened, and 
a final cleaning is effected by shot-blasting. Milling 
cutters, drills, gauges, and other small items of 
equipment also are now reconditioned wherever 
possible, where formerly they would have been 
replaced, thus materially reducing the demand for 
new tools. In some cases, worn plug gauges are 
ground down to provide gauges of smaller size, but 
in other cases the worn gauges are restored to their 
original dimensions by chromium plating. It is 
stated in the leaflet that special arrangements have 
been made by the Machine Tool Control for the 
recovery of tools of rectangular section. Centres 
are being set up, at which used tools of high-speed 





steel and short ends of bar can be converted in the 
manner described above. Material of this type, 
bought by the Centres on behalf of the Machine 
Tool Control, will be paid for at a price higher than 
the controlled price of ordinary high-speed steel 
scrap. Firms having such material available should 
communicate brief details to the Controller of Jigs, 
Tools and Gauges, 35, Old Queen-street, London, 
S.W.1, but should not dispatch the material until 
they receive forwarding instructions. Messrs. Edgar 
Allen and Company, Limited, Sheffield, have been 
appointed to distribute the butt-welded tools made 
under the scheme, and inquiries regarding supplies 
should be addressed to them. 


Tue ConTROL oF ELECTRICAL DEVELOPMENT. 


In February, 1940, the Electricity Commissioners 
issued instructions to all authorised electricity 
undertakers requiring them to exercise care in the 
extension of their services in order to conserve 
financial resources, labour and material. In view of 
increasing difficulties, the measures taken at that 
time have been reviewed and further instructions 
have been issued recently. It is now prescribed that 
new or additional supplies may be furnished only 
for, or in connection with, the war effort, except 
that domestic or other services may be rendered if 
their withholding would result in “serious and 
exceptional hardship.’’ Supplies in connection with 
the war effort, in addition to appropriate industrial 
activities, cover such matters as water and sewage 
pumping and A.R.P. services. When it is reasonably 
practicable, extended supplies may also be furnished 
for the purpose of increasing the production or 
preservation of food. In connection with domestic 
supplies, it is emphasised that the use of such 
materials as steel, copper and rubber must be 
restricted to the absolute minimum. To help in 
this direction, assisted wiring schemes and hire- 
purchase arrangements for apparatus should be 
suspended. As in various circumstances electricity 
undertakers are under a statutory obligation to 
furnish supplies for which application may be 
made, it has been suggested that a specific relaxation 
of this requirement should be made under the 
Defence (General) Regulations. The Commissioners 
are advised, however, after consultation with the 
Board of Trade, that undertakers are sufficiently 
covered by the fact that when new supplies are 
called for which cannot be furnished, all that it 
will be necessary for them to do is to advise the 
applicant that they are unable to obtain authorisa- 
tion for the use of the material which the installation 
of new supply arrangements would require. Instruc- 
tions on generally the same lines have been furnished 
to the gas industry by the Board of Trade. 


Tue PxHILt~tmorReE Rartway COLLECTION. 


The collection of books, autograph letters, prints, 
maps, pottery and porcelain, etc., relating to the 
history of railways and locomotive engines, which 
was the lifetime’s hobby of the late Mr. John Philli- 
more, is to be sold by auction by Messrs. Sotheby 
and Company, 34 and 35, New Bond-street, W.1. 
The sale, which is by order of Mr. Phillimore’s 
executors, will take place on Tuesday, April 28, at 
11 a.m., and there is evidence that it is attracting 
considerable attention in spite of the handicap of 
war conditions. In a letter published in The Times 
of April 4, Mr. Frank E. Box suggested that the 
collection should be acquired en bloc as the nucleus 
of a national railway museum. Before the war, 
such a suggestion might well have commanded 
general support, but the fate of so many national 
or quasi-national repositories of books and other 
objects of historical interest, as the result of air 
attacks, suggests that in this, as in military matters, 
a policy of dispersal may prove to be the wisest in 
the long run. Although principally concerned with 
railways, the collection also contains much interest- 
ing material on the development of the steam engine 
and includes special collections of autograph letters, 
ete., relating to George Stephenson, the old iron 
bridge at Sunderland, the Thames Tunnel, and the 
Suez Canal. There are nearly 200 specimens of 
railway medals and tokens ; and a series of railway 
passes in gold, silver and other metals, and even of 
mother-of-pearl, which is claimed to be probably 
the finest in existence. 
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MR. ERNEST SLATER. 


Tas news of the death of Mr. Ernest Slater on 
April 1 will be received with regret by many 
engineers in this country and overseas. Mr. 

’ Slater, who was the son of an engineer, was for 
nearly 36 years Editor of our contemporary, The 
Electrical Times. He received his technical edu- 





of giving sufficient attention to detail during their 


need for pointing out to candidates the importance 


practical experience. 

The Institution Gas Research Fellowship report 
for 1939-40 (Communication 244) comprised further 
work on aerated burner flames by J. S. Forsyth, 
B.Sc., and D. G. R. Davies, B.Sc., under the direc- 
tion of Professor Townend. This work has developed 
into the measurement by the static method of 
(a) flame velocities in tube experiments, and, by 
the dynamic method, of (6) ignition velocities in 





cation under Professor Silvanus Thompson at 
Finsbury Technical College and, 


‘nineties of last century, joined the staff of the 
Blackpool Corporation Electricity Supply Works, 
the consulting engineer for which was the late 
In 1895. Mr. Slater was 
sent to Madrid, as engineer and representative of | pressures above and below atmospheric, and to 
Mr. Hammond, to supervise an extension to power- 
station plant which included the installation of 
steam turbines. Subsequently he superintended 


Mr. Robert Hammond. 


the construction of electrical plant at Malaga and 
remained as chief engineer of the undertaking. 
1899, Mr. Slater returned to England to assist 


Mr. Hammond in the design and installation of | angle x, the ignition velocity V is given by the 


power-station equipment at Ayr, Bath, Bray, Can- 
terbury, Dublin, Gloucester, Hackney, Hornsey, 
Mansfield, Pembroke, Rathmines and Wakefield. 
In 1905, he proceeded to Mexico to take up an 
important post in an enterprise then owning the 
largest hydro-electric plant in that country. He 
continued to occupy this position until a merger 
of several electrical and tramway enterprises 
took place under Canadian financial control, and 
one of the effects of this was the termination of 
Mr. Slater’s appointment. 

Soon after his return to England, in the summer 
of 1906, Mr. Slater was appointed Editor of The 
Electrical Times, which position he filled with 
distinction until the end of his life. His principal 
interests were boiler-house plant, mains work, 
wiring and illumination, but he was also an accom- 
plished linguist and with the aid of a team of 
collaborators compiled Pitman’s Technical Dic- 
tionary of Engineering and Industrial Science in 
Seven Languages. The work, in several volumes, 
was published in 1928 and represented the result 
of 10 years’ labour. In 1929, he went on an 
extended tour of the United States and Canada 
on behalf of his journal and this led to his con- 
tributing a series of interesting articles on electricity 
supply practice on North America. Mr. Slater 
was elected a member of the Institution of Elec- 
trical Engineers in 1905 and of the Institution of 
Mechanical Engineers in 1920. He was the author 
of several novels and other works under the 
pseudonym of “ Paul Gwynne.” 








THE INSTITUTION OF GAS| 


ENGINEERS. 


It is unfortunate that, owing to the war, the 
normal work of the technical committees and of 
the Chairmen’s Technical Committee of the Institu- 
tion of Gas Engineers has had to be curtailed. The 
Institution states in the report for the past year, 
however, that they have continued to collaborate 
actively with Government Departments and that 
their technical committees have been called into 
consultation on many occasions in furtherance of 
the war effort. In consequence of war conditions, 
the meetings and work of the committees 
have been too slight to warrant detailed reports, 
particularly by reason of the virtual cessation 
of research work on many subjects. The work 
of other committees has been of a nature which does 
not permit of publication at present. A detailed 
report has been issued, however, by the Gas Educa- 
tion Committee. In the 1941 examinations, the | 
Board found that the standard of the candidates 
generally was rather lower than in previous years ; 
a result, no doubt, of the difficulties of study in| 
wartime. The smaller number of candidates enter- | 


ing for the examinations, too, renders it more 
difficult to obtain comparable results. On the other 


in the early | so far completed under (a) is to be published later ; 


In 


jaerated burner flames. An account of the work 
| that under (b) is dealt with in the present report. 
It may be recalled that the purpose of the investiga- 
tion was to define the inflammable ranges of typical 
|}combustible gas-air mixtures at varying initial 





| determine the flame speeds and ignition velocities 
| of selected mixtures under similar conditions. 
| The dynamic method is based on Guoy’s deduc- 
tion, in 1879, that if the linear feed velocity U of an 
| elementary stream of inflammable mixture is 


known and it approaches the flame surface at an 


| component of U normal to the flame surface, or 


V=U sine (1) 

| Hence 

— ‘ 
V= rt (2) 
where Q = the volumetric rate of mixture feed in 


cub.cm. per second, and A = the area of cone surface 
in sq. cm.; #.¢., V = the amount of inflammable 
mixture burnt in unit area of the flame surface in unit 
time. Whereas, in previous investigations by the 
burner method, the area of the flame has been cal- 
culated on the assumption that the inner cone of an 
aerated flame approximates to a true cone, in the 
present investigation this area has been directly 


have been shown to be independent of such factors 
as rate of mixture feed, burner diameter and flame 
shape, and dependent solely upon the working tem- 
perature and pressure. 

The experimental method, which has been 
applied primarily to ethylene and also to CO, 
consisted essentially of a supply system whereby 


measured ; with the result that ignition velocities | ald seem, therefore, that this contention, previ- 


bustion column in cm. of mercury. The upper 
series of lines are the results for the l-cm. burner and 
the lower series for the 6-mm. burner. The upper 
and lower chain-dotted lines which terminate each 
series of lines are, respectively, the “ blow-off ” and 


“light-back” limits for the flame. On the 
diagram, a broken line has been drawn across the 
: lines ; this is to be used in conjunction with the 


auxiliary scale at the right of the diagram. A scale 
reading corresponding to the intersection of this 


line and any A line gives the ignition velocity corre- 


sponding to that ? line. 
Since the plot of Q against A is a straight line 


A 
from equation (2) this constant = V, the ignition 
velocity. This experimental value of ignition 
velocity is also independent of the size of cone ; 
for, with wide variations in the rate of mixture 
feed, the flame shapes varied greatly between the 
light-back and blow-off points. Moreover, since 


passing through the origin, a constant ; and 


with any one mixture and pressure, the A line is 


the same for 10-mm. or 6-mm. burners, it follows 
that the ignition velocity is independent of the 
burner size within the range employed. This 
independence has been observed with every mixture 
and pressure used, and it would appear to be 
strong evidence for the accuracy of the dynamic 
method. Further, as the size of the inner cone is 
varied, the ratio of the tip area and the base area 
to the total cone area also varies. If, therefore, 
ignition velocity varies from point to point of the 
cone surface, such a variation would be reflected in 
the overall ignition velocity for cones of different 
sizes. Experimentally this is not found to be so; it 


ously advanced to account for the variability of the 
results obtained with the burner methods, is with- 
out foundation. Equally, as Smith and Pickering 
have recently demonstrated experimentally, there 
is no justification for the supposition that infiltra- 
tion of atmospheric gases into the mixture plays 





any desired combustible gas-air mixture could be 
fed to a burner under constant conditions, and a 
flame burnt in a space under controlled vacuum. 
Measured and regulated streams of ethylene and 
air were mixed and conveyed to a burner which 
consisted of a copper tube 3 ft. long and either 
1 cm. or 6 mm. in internal diameter, its upper end 
being surrounded by a water jacket which attained 
in use an equilibrium temperature of between 
45 deg. and 48 deg: C. Copper gauze at the lower 
end of the burner tube served as a flame trap. This 
burner was placed centrally and vertically in a 
combustion column consisting of a glass tube 5 ft. 
long by 3 in. in diameter, connected at the top to 
a mercury manometer and to a high-speed recipro- 
cating vacuum pump capable of working down to 
10 cm. mercury ; this served to draw off the pro- 
ducts of combustion and to maintain the desired 
vacuum in the combustion column. The image of 
the flame cone was projected on to a screen through 
a lens system giving a magnification of 5-55. The 
inverted image of the flame was recorded, with the 
room darkened, by tracing its boundary on white 
paper, particular care being taken to record its 
extreme base accurately. A lamp on the farther 
side of the burner was then switched on, and the 
position of the burner relative to the flame was 
located on the same diagram by means of its pro- 
jected shadow. Images of the flames burning in any 
mixture under consideration were obtained at any 
one pressure for a number of rates of flow between 
the “ blowing-off ” and “ lighting-back ”’ points. 

Data have been determined in respect of seven 
ethylene-air mixtures containing 5, 6, 7, 7-5, 8, 9 
and 10 per cent. of the combustible, respectively, 
and at about seven suitable working pressures 
between 20 cm. and 75 cm. of mercury. As typical 
of the figures obtained, Fig. 1, on the opposite page, 
shows the results for 7-5 per cent. of ethylene with 





hand, the questions set were essentially practical, 
and the examiners consider it necessary to draw 
the attention of engineers and instructors to the | 





92-5 per cent. of air. The relationship between A 
and Q falls on a straight line; the figures beside 


any part in causing variation in ignition velocities. 
There seems no doubt, therefore, that previous 
criticisms of the dynamic method have been based 
on faulty experiment, mainly in the estimation, 
instead of actual measurement, of the flame surface 
areas of inner cones. 

These experiments have been made with the cones 
separate, and there have been speculations as to the 
influence on ignition velocities of the combustion 
of the inner-cone products in the outer cone of a 
Bunsen flame. A number of determinations have 
been made of ignition velocities with the cones 
unseparated, as in practice, and the principal 
observations with the two combustibles dealt with 
in the report may be summarised as follows : (1) The 
influence of the presence of the outer cone on 
ignition velocities is negligibly small at pressures 
about atmospheric or just below ; but at low pres- 
sures an increase in ignition velocity becomes 
measurable ; (2) the outer cone tends to stabilise 
the inner cone, so that the range of inflammability 
is widened. 

The Bunsen flame does not begin in contact with 
the burner head, but is lifted slightly above it, the 
gap being known as the “dead space.” Hitherto, 
little attention has been paid to this phenomenon, 
although obviously it is of importance in any 
measurement of ignition velocities by the flame-area 
method. The dead space has been explained as 
being the distance required by the temperature 
gradient from the burner head to the flame front, 
and is generally less than | mm. or 1-5 mm. in thick- 
ness. Particular attention is drawn to the facts 
that (a) the minimum dead space is found with 
mixtures having a small excess of combustible over 
the theoretical proportion (6-5 per cent. C,H, in 
air) ; (6) in general, the dead spaces are much greater 
for mixtures containing an excess of combustible 
than for an excess of air; and (c) there is consider- 
able change in dead space for any particular mixture 
with change of working pressure, a reduction in 





each line indicate the absolute pressure in the com- 





pressure causing a marked increase in dead space. 
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The importance of dead space on the tendency 
to light back is clear from the distribution of air-gas 
mixture velocities over the diameter of the burner 
tube under conditions of streamline flow, this being 
according to a parabolic profile. Since, owing to 
its thermal gradient, a flame cannot approach the 
burner wall nearer than a distance equal to the 
dead-space, the feed velocity to be overcome when 
lighting back is not the average velocity, but that 
at dead-space distance from the burner wall. The 
height of the dead space is greater for lower pressure 
in the combustion column. It has been found that 
there is little change in ignition velocity with varia- 
tion in working pressure, but there is a wide varia- 
tion, in similar circumstances, of the feed velocities 
requisite to prevent lighting back. Obviously, 
therefore, lighting back is conditioned by more 
factors than ignition velocity alone, a matter which 
has long been appreciated by all investigators in 
this field. The authors believe that the missing 
factor is the dead space, which has hitherto been 





neglected. 
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An immediate deduction from the observations 
is that the limiting diameters of burner ports 


required to prevent lighting back entirely will 
approximate to values equal to twice the appropriate 
dead space ; therefore they should vary consider- 
ably, both with the combustible gas employed and 





generally accepted theory of thermal conductivity 
of the metal gauze, is the explanation of the action 
of the Davy safety lamp. 

Holm has developed a theory for the failure of 
flames to travel along small tubes or through small 
holes, based on the assumption that “ the extinction 
of the flame is caused primarily by the cooling effect 
of the unburnt gas in contact with the flame front,” 
and has deduced a formula expressing limiting 
diameter in terms of various constants of the air-gas 
mixture. This work has been extended by Minchin, 
who has studied the problem by using plates drilled 
with a number of holes close together. He found 
that with coal gas-air mixtures, the closer the holes, 
the smaller must be their diameters to prevent the 
passage of flame, and rightly suggested that this was 
due to inter-radiation between the many small flames 
produced. 

The present authors have investigated the subject 
by measuring experimentally the limiting diameter 
of an orifice through which the flame from selected 
air-gas mixtures would not pass. The apparatus 





is usually with a mixture having an excess of com- 
bustible over the theoretical proportion (6-5 per 
cent. C,H,, 29-6 per cent. CO, 29-6 per cent. H, and 
9-5 per cent. CH, in air, respectively) ; and (c) the 
limiting diameters are greater for mixtures of 
ethylene and carbon monoxide containing a marked 
excess of combustible than for those containing an 
excess of air. Special attention is directed to the 
facts that, with any particular combustible gas, the 
minimum limiting diameter is not found with the 
mixture exhibiting the maximum ignition velocity ; 
and there is no direct relationship between minimum 
limiting diameters for each gas and corresponding 
ignition velocities. Obviously, therefore, limiting 
diameter is not conditioned merely by ignition 
velocity. The importance of the chemical com- 
position of a gas supply in determining its tendency 
to light back is thus evident, and the addition of 
small quantities of ethylene to coal gas has been 
found to cause relatively large changes in limiting 
diameter. Similar effects on lighting back have 
been observed when the gas supply is debenzolised. 











consisted of an arrangement for obtaining a gaseous | It seems likely that, while any increase in the hydro- 
mixture of known composition similar to that used | gen content of a gas supply will greatly increase its 
in the previous report. The air-gas mixture was | tendency to light back, this tendency may be offset 
then passed into a vertical tube 1-27 cm. in internal | by an increase in those constituents exhibiting large 


diameter, having a copper-tube extension at the top, | It is 
doubted whether the possibilities offered by a know- 


limiting diameters for flame propagation. 


the air-gas ratio. Provided that the limiting | rectangular copper plates 0-43 mm. thick, each 
diameter will allow adequate thermal throughput | drilled with a hole; a series of 55 plates was pre- 
with any supply, it would seem that this diameter | pared, with holes from 0-7 mm. to 7-54 mm. in 
should indicate a factor through which light-back | diameter. Special care was taken in drilling the 
should be controlled. This is the subject of a/ holes; a new set of twist drills was used, and each 
second report (No. 245 of 1941) in which Dr. J. E.| plate was firmly clamped between two thicker plates 
Garside and Mr. A. R. Hall, M.Sc., under the direc- | before drilling. Any burr around the edges of the 
tion of Professor Townend, have examined the | holes was removed, and, as a result of these pre- 
stability of aerated burner flames. | cautions, accurately circular holes were obtained. 

The problem of flame stability is of particular |The diameter of each hole was determined with a 
importance to the industry at the present time, when | micrometer by measuring that part of the corres- 
appliances, both domestic and industrial, may be | ponding drill-shank which was of the same diameter. 
called upon still further to work on alternative or| The flow gauges having been set to give the 
debenzolised supplies. The two main factors | desired mixture of gas and air, the rate of flow was 
affecting flame stability are light-back and blow-off ; | adjusted until a small self-supporting flame was 
of these, the former is usually the more important. | obtained above the hole in the selected plate fixed 
The present position seems to be that, although a| above the tube, spark ignition being employed. 
particular appliance can be designed to give satis- | The mixture feed was then cut off ; the flame subse- 
factory performance between certain limits, imposed | quently either passed through the hole and ignited 


on which could be fixed,in turn,a series of horizontal 





| ledge of limiting burner diameter as a means of pre- 
| venting light back have ever been turned fully to 
| advantage ; for, provided that an adequate thermal! 
| throughput can be attained, it should be possible 
to design appliances which are proof against lighting 
| back by adopting suitably small orifices. 
| A study has also been made of the blow-off limits 
of gases, a subject to which little attention has been 
paid hitherto. It was expected that dead space 
would also influence this phenomenon ; remember- 
| ing the parabolic distribution of feed velocity in the 
| burner tube, and that the lowest useful feed velocity 
is that at the dead-space distance from the burner 
head, it might be expected that the greater the dead 
space, the more easily would a flame blow off. 
Measurements have been made so far with town 
gas, ethylene, and carbon monoxide saturated with 
water vapour at 20 deg. C. The procedure con- 
sisted simply in stabilising the flame on the burner 





with certain supplies either by means of the Aeration the stationary mixture in the. tube or was extin-| and increasing the rate of mixture flow until the 
Test Burner or by combustion and aeration dia-| guished, depending upon the diameter of the hole flame lifted from the burner port and was extin- 
grams, it is improbable that an appliance can be|employed. The operation was so rapid that the| guished. The general conclusions reached were 


designed which will work efficiently on any and | 
every supply. 

The first step in the research has been to measure | 
the limiting diameter for flame propagation as a 
criterion for lighting back. The dead-space varies 
considerably with the combustible gas employed 
and with the air-gas ratio; hence the limiting 
diameter should vary in the same manner. The 
existence of a limiting diameter for flame propaga- 
tion is a deduction from the dead-space theory of 
light-back. Davy used this principle in his safety | 
lamp of 1815, and it appears that, with a tube dia- 
meter too small to permit lighting back, the flame 
would be extinguished if the velocities become too 
small to lift the flame sufficiently off the burner 
head. The authors believe that this, and not the 





plates were never heated more than a few degrees 
above room temperature. In every case, the 
limiting diameter was taken as the largest diameter 
of hole through which the flame would not pass. 
By measuring the limiting diameters for flame pro- 
pagation for a series of mixtures containing varying 
proportions of combustible gas and air, a limiting 
diameter-composition curve was obtained with each 
particular combustible gas. Curves of this type 
have been obtained for ethylene, carbon monoxide 
and hydrogen ; the ascertained purities were 97 per 
cent, 98 per cent. and 98 per cent. respectively. 

The results are summarised in Fig. 2, herewith. 
It will be observed that (a) change in combustible 
gas causes big changes in limiting diameters ; (6) the 
minimum limiting diameter for any particular gas' 





|that (a) with both separated and double-cone 


flames the tendency to blow off decreases as the 
burner diameter increases; (6) the blow off com- 
position curves for separated flames have the same 
general shape as the reciprocal dead-space composi- 
tion curves for ethylene-air mixture given in the 
Fellowship Report for 1939-40; and (c), that the 
curves for double-cone flames show no maximum. 
The general conclusions drawn from the investiga- 
tion of blow off, using simple gases, apply equally 
to mixtures of town gas and air, although it appears 
that no coincidence occurs in the blow-off limits for 
separated and double-cone flames above the lower 
limit of inflammability. The most important points 
emerging from the investigation are that (a) the blow- 
off tendency of aerated burner flames decreases as the 





burner diameter increases; (6) double-cone flames | 
are progressively more stable as the percentage of | 
gas in the mixture is increased ; and (c), of all three 
types of flame, non-aerated flames are the most 
stable. 

As a result of this systematic investigation of the 
factors affecting flame stability, the authors are 
able tentatively to offer an explanation of the 
mechanism of blow-off covering all three types of 
flame. It would appear that the stability of double- 
cone and non-aerated flames depends upon the 
formation of an “ ignition ring ” at the base of the | 
outer flame. Ease of formation of this ring seems 
to depend upon the amount of combustible gas in 
the inner-cone products, the chemical character of 
this combustible gas, the rate of inter-diffusion of 
gas and air, the rate of gas supply, etc. If turbulent | 
flow can be induced, the flames are stabilised within 
limits, because of the mechanical blending of gas 
and air. 








NOTES ON NEW BOOKS. 


Uetal Aircraft for the Mechanic. By J. Heatey, 
A.R.Ae.S. Third edition. London: Sir Isaac 
Pitman and Sons, Limited. [Price 5s. net.] 


luis is the third edition of a book which is fairly 
described by its title. The process of laying out and 
building up sheet-metal fittings of the type that are 
peculiar to an aircraft structure is thoroughly and 
lucidly explained, with many excellent explanatory 
sketches and tables of data. A chapter is included on | 
repairs, a subject that is important in aircraft work 
in that it must be undertaken with expert knowledge 
of both the properties of the materials and the under- 
lying principles of the structural design, if a safe but 
not unduly heavy repair is to be made. For instance, 
in the case of a dented tubular member, the author 
advises that, while dents of a stated depth may be 
tolerated in places, they should not be in the middle 
third of the part; which is a wise rule, since a great 
proportion of such members will be heavily load:d 
struts or beams. He also gives a neat suggestion for 
measuring the depth of a dent by means of a Plasticine 
cast. About half of the book is devoted to the process 
of making fittings by hand from sheet metal. Mass 
production of to-day, under the necessity of a vast 
war-time production, has made this almost a thing of 
the past, by the adoption of press-tool work ; neverthe- 
less, there is still a limited field for such work in the 
building of experimental machines, for which the pro- 
duction of expensive press tools, jigs, etc., would be 
quite unjustified, as they may never go into production. 
There are also chapters on the manipulation of materials 
in the shops, inspection, upkeep and maintenance, and 
hydraulic systems. This last item is very welcome in 
view of the general adoption of this method of carrying 
out both heavy and remote movements on modern 
tircraft. This book should be useful to the ground 
engineer, both for his everyday work and his licence 
examinations, and might well be in the hands of 
every apprentice while he passing through the} 
airframe shops 


is 


The Navies of the United States and Japan. By ReEar- | 
Apmreat H.G. Taursrietp. London: Rolls House 
Publishing Company, Limited. [Price ls. net.) 

Recent events in the Java Sea give added interest to | 

this booklet by the editor of Brassey's Naval Annual 

and have justified, with regrettable emphasis, his com- 
ment on the appearance of clumsiness characteristic of 

Japanese battleships and cruisers, that “it would be 

unwise to infer any low standard of efficiency for them.” 

The summary which he gives of the opposing fleets is 

accompanied by none of the familiar tabular state- | 

ments of dimensions, armament, etc., but will be found 
to contain all the leading particulars, incorporated in 
the text and in the notes accompanying theillustrations. 

Special mention should be made of the excellent intro- 

ductory chapter, tracing the development of the two 

navies since the close of the last war, and showing the 

scope and effects of the Washington Treaty, and the 

sequence of events which terminated in Japan’s refusal, | 
in December, 1935, to be bound longer by any statutory 
restriction on the expansion of the Japanese Navy or 
the sizes of its ships and guns. 








Tat LATE Mr. Maurice Upwin.—aAs we go to press 
we have received cabled information of the death of Mr. | 
Maurice Udwin, B.Sc., M.Inst.C.E., M.1.Mech.E., late | 
Chief Engineer of the Rand Water Board, Johannesburg. 
We hope to publish details of Mr. Udwin’s career in a 
forthcoming issue. 


ENGINEERING. 
LABOUR NOTES. 
Mr. Bearp, the general secretary of the United 
Patternmakers’ Association, states in the latest issue 
of the organisation’s Trade Report, that wages and 
conditions in the aircraft industry are giving rise to 
complaint in some areas. 
sion of the industry to firms whose normal peace-time 
products were joinery and furniture, difficulties are, he 
reports, emerging. “‘ One can understand,” he says, 
the desire of trade unions to maintain the wages and 


| conditions in their particular industries, but when 


these industries are changed over to aircraft produc- 
tion, it would appear to be a mistaken policy to try to 
continue those conditions and wages if they are less 
favourable . . . than the rates and conditions already 
established on the engineering side of the industry. 
Yet this is what is happening in Lancashire and 
Cheshire and the London area.” 


‘When a firm (say the Wholesale Co-operative 
Society) have turned from furniture production to 
that of wood aircraft,”’ Mr. Beard goes on to say, “ the 
workmen, members of the Furnishing Trades Union, 
claim that their industrial rates and conditions should 
operate. This means that there is objection to piece- 
work, that overtime and holiday rates are less, and 
that, in some cases, the hourly rate is less than that 
obtaining in engineering. The case is similar of shops 


In consequence of the exten- 
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| these delays, such as changes in the type of product, 
shortage of raw materials, etc., and these should. 
where possible, be made known, and an authoritative 
explanation given to the workers involved, so pr 
venting misunderstanding or leading them to belicy: 
that while they are urged to speed up, the work is not 
immediately required. It is a vital necessity that the 
| workpeople should be taken into the confidence of t) 
| management.” 

In the industries for which statistics are regular|, 
j}compiled by the Ministry of Labour and Nationa| 
Service, the changes in rates of wages reported t 
have come into operation during February resulted i, 
}an aggregate increase estimated at about 120,000/. i) 
| the weekly full-time wages of about 1,150,000 worl 
people, and in a decrease estimated at 13,0001. in thos 
| of about 280,000 workpeople. Of the 280,000 work 
| people whose rates of wages were reduced, about 
220,000 had received increases of the same amount i) 
| January. The changes reported in the first tw: 
months of 1942 are estimated to have resulted in 
net increase of about 150,0001. a week in the way 
rates of over 1,500,000 workpeople and in a net decreas: 
of about 2,200/. in those of 80,000 workpeople. In the 
corresponding two months of 1941, approximately 
| 5,100,000 workpeople in the industries for whic! 
statistics are compiled received a net increase of about 
| 670,0001. a week and 6,000 workpeople, a net decreas: 
of 3001. 


controlled by the Amalgamated Society of Woodworkers | 


where the introduction of the premium bonus system 
is not welcomed. Your executive council have dis- 
cussed all these problems and feel that the time has 
come when an effort should be made to establish 
uniform rates and conditions for all wood-working 
craftsmen in the aircraft industry. They have accord- 


ingly submitted the whole question for the consideration | 


of the Confederation of Shipbuilding and Engineering 
Trades.” The Furnishing Trades Union, the Amal- 
gamated Society of Woodworkers and the United 
Patternmakers’ Association are all affiliated to 
Confederation. 


At the end of February, the net membership of the 
United Patternmakers’ Association was 13,239—an 
increase of 104 as compared with the position a month 
earlier. The progress is officially described as “* good.” 
* But, I think,”’ Mr. Beard says, “ that we can do much 
better. It is possible to attain a membership of at 
least 14,000.” In February, 18 members were in 
receipt of trade benefit and a total of 364 in receipt of 
sick benefit. The number of superannuated members 
was 671. 


Fuller particulars of the Joint Production and Con- 
sultative Committees which are to be set up in the 
engineering industry are given in the April issue of the 
Transport and General Workers’ Record. 
to the agreement are the Engineering and Allied Em- 
ployers’ National Federation, the Amalgamated 
Engineering Union, the National Union of Foundry 
Workers and the Confederation of Shipbuilding and 
Engineering Unions. Under it, any federated estab- 
lishment employing not less than 150 workpeople 
may appoint a Consultative and Advisory Committee, 
for the regular exchange of views between the manage- 
ment and the employees on matters relating to the 
improvement of production and the increase of effici- 
ency necessary for that purpose, and to make recom- 
mendations thereon. 


If mutually desired by managements and work 
people such committees may be set up in establish- 
ments employing than 150 workpeople. The 
employees’ representatives are to be elected by ballot 
and to cover as far as possible the various shops and 
departments or sections of the factory. All adult 


less 


organised workers with not less than two years’ con- | 


tinuous service are to be eligible for election, but the 
voting to open to all adult workers whether 
organised in a union or not. Meetings are to be held 
once a month and additional sessions whenever they 
may be necessary. 
to receive not less than their time rate of wages plus 
the national bonus for the time spent in attendance 
at meetings. 


is be 


Commenting in the same issue of the Record on the 


| Government’s plans for the re-organisation of produc- 


tion, Mr. Deakin, the acting general secretary of the 
Transport and General Workers’ Union, says :—“ If 


| the Regional Boards are developed on right lines and 


become really effective, if the works’ speeding-up com- 
mittees . . . get down to their jobs unhampered by 


old prejudices and ideas, at the same time pooling ideas | 


designed to remove obstacles and bottlenecks, much 
can be done. A great source of annoyance to the 
workers in the past has been interrupted production, 
the reasons for which have not always been appreciated. 
Undoubtedly, there are often reasonable causes for 


the | 


The parties | 


The employees’ representatives are | 


The number of disputes involving stoppages vo! 
work, reported to the Ministry of Labour and Nationa! 
Service as beginning in February in Great Britain and 
Northern Ireland, was 55, as compared with 57 in the 
previous month and 60 in February, 1941. In the 
55 new disputes about 11,500 workpeople were direct!) 
involved and 1,600 workpeople indirectly involved 
thrown out of work, that is, at the establishment- 
where the disputes occurred, although not themselve- 
parties to the disputes. In addition, about 1,8) 
workpeople were involved, either directly or indirectly 
in two disputes which began before February and were 
still in progress at the beginning of that month. The 
number of new and old disputes was thus 57, involving 
about 14,900 workpeople and resulting in a 
during February, estimated at 28,000 working days 


loss 


Of the 55 disputes beginning in February seven 
| directly involving 1,200 workpeople, arose out of de 
| mands for advances in wages ; two, directly involving 
| 100 workpeople, out of proposed reductions in wages 
| 20, directly involving 3,300 workpeople, out of othe: 
| wage questions; two, directly involving 600 work 
| people, out of questions relating to working hours ; 
| ll, directly invotving 2,600 workpeople, out of ques 
| tions relating to the employment of particular classes 
or persons, and 13, directly involving 3,700 work 
| people, out of questions relating to working arrange 
ments. Final settlement of disputes which terminated 
|in February were effected in the case of 43 disputes. 
| directly involving 9,200 workpeople. Of these dis 
putes six, directly involving 3,300 workpeople, were 
settled in favour of the workpeople and 28, directly in 
| volving 5,500 workpeople, in favour of the employers 
Nine, directly involving 400 workpeople, resulted in « 
compromise. In the case of 11 other disputes, directly 
involving 3,400 workpeople, work was resumed pending 
negotiations. 


In the course of a further report on production issued 
last week, the Select Committee on National Ex 
penditure say that although complaints of slackness and 
lack of discipline among the workers are widespread, 
“only a small percentage of employees can be charged 
with wilful absenteeism or slackness.”” “* While,” the 
document continues, “ it is possible to exaggerate the 
consequent adverse effect on the total volume of pro 
duction, it is nevertheless desirable that discipline 
should be exercised. The complaint is that in many 
cases, though not all, the officials responsible for dealing 
with absenteeism, etc., do not fully exercise the powers 
with which they are entrusted under the Essential 
Work Orders. Your committee recommends that 
stricter attention should be paid to this matter and that 
| further steps should be taken, if necessary, to bring 

home to offenders the serious consequences of idle 
ness. 


The Select Committee recommend, in this report, that 
if in any area where women are available, employers 
cannot be induced to employ, in suitable occupation, 
the proportion of women which is considered appropriate. 
compulsory methods should be used. Assistance 
should be given to firms, they say, which are unable to 
defray the cost of providing accommodation for women 
out of their own funds. Greater efforts should be made 


| to persuade managements to make arrangements for 


| the part-time employment of women. Further, arrange- 
| ments for home work should be extended. . 
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Fic. 3. 


MECHANISATION OF FOUNDRIES.* return spilt or “ strickled-off” sand back into the 


system. In some foundries it has been necessary to 
By A. 8. Begcu, M.I.Mech.E. set the moulding machines on massive foundations 
to permit of a suitable size of tunnel or trough to ac- 
commodate the lower portion of the belt, and allow 
Ix Fig. 3 is shown a foundry specially designed for | space for access and maintenance. Even the smallest 
the manufacture of brake blocks, axlebox components, foundry, however, can adopt mechanisation—even if 
firebars, and various castings for general use on rail- | only to a limited degree—to suit its particular require- 
ways. It is intended to install a mould conveyor and | ments. 
a central knocking-out station at a later date in order| The amount of casting to be done, the methods of 
to make the foundry a complete continuous casting | melting, the availability of metal at short intervals, 
plant. The hopper seen on the right in Fig. 3 forms | and its analysis largely affect the layout and the 
a reservoir for the storage of any excess of prepared | degree to which mechanisation can. be profitably 
sand, so that the hand moulders can obtain a supply | applied. Hand shanks offer the simplest method of 
when necessary. A long inclined feeder belt con- | pouring for small castings and low tonnages. Where 
veys the sand to the individual hoppers situated | practicable, it is the safest way. Increased weights, 
above the moulding machines. Ploughs divert the | however, necessitate the use of other means, such as 
sand, either to one or to both sides, depending on the | an overhead mono-rail or similar system, the attach- 
form of the plough. The feeder belt has the advantages | ment being designed so as to allow metal to be poured 
of low first cost, as well as simplicity of design and | while the ladle is moving. Naturally, the size of the 
ease of maintenance. The hoppers themselves are | ladle varies with the class of work, but capacities of 
preferably of conical form; the jaws at the bottom | I 
should be of cast iron or thick steel plate, and of | tt 
massive construction, operated through gears by means | 
of a handle. The jaws should be designed to open 
easily and to close automatically. Larger moulds are 
very often fed from overhead hoppers with vertical 


(Concluded from page 300.) 


mes higher, if heavy castings are being made. 

To allow pouring of heavy castings while the mould 
It is seldom greater than about 6 ft. to 10 ft. per 
|minutes Alternatively, the mould conveyor can be 
sides, the bottom being fitted with an endless belt | moved intermittently. When, however, pouring by 
controlled by motor and push-hutton and a limit | hand shanks is feasible and it is possible for the operator 
switch. This belt feeds the sand in predetermined | to step on to the table for the pouring operation, a 
quantities into a small feed hopper, fitted with jaws. | higher speed is permissible, but this seldom exceeds 
The electrical gear and limit switch are arranged so| 15 ft. to 16 ft. per minute. The power required to 


| low. 


10 cwt., are not uncommon, or even | ton, or some- | 


that the belt delivers the exact amount of sand re- 
quired to make one mould part into the hopper situ- 
ated above the machine, whence it is fed into the 
moulding box on the machine itself. 

It has been said that mechanisation of small foundries 
is impracticable, the reasons for this usually given 
being lack of floor space, lack of funds, or limited 
output, but consideration of a small semi-mechanised 
plant shows what can be done in a limited space. The 
machines are arranged along one side of the chop. | 
An individual hopper over each machine is fed by means 
of an overhead belt and ploughs. There is little space 
in front of the machines, and consequently no room | 
for a mould conveyor of practicable size. The total | 
floor space is only 80 ft. by 23} ft. overall, a fact which 
made mechanisation particularly difficult. The moulds 
are made on the machines. They are then placed on 
the casting floor, where they are cast as quickly as 
possible and are finally knocked out over grids arranged | 
along the side of the shop remote from the moulding | 
machines. Sand is reconditioned by the usual methods. | 
\ return belt is installed for sand not used on the | 
machines. Such conveyors are not absolutely essential, 
for a properly designed hopper should drop sand | 
wccurately into the moulding box. However, most | 
up-to-date mechanised foundries in this country have | 
return belts situated under the moulding machines to | 


} 




















* Paper read before the Institution of Mechanical 
éngineers, on Friday, February 20, 1942. 
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drive this type of conveyor is very low ; for an average 
length of mould conveyor, say, a total developed length 
of 300 ft. to 400 ft., it would be in the region of 5 h.p. 
This type of conveyor works extremely smoothly. 

In a mechanised plant the number of moulding 
boxes can be reduced to a minimum, since they can be 
circulated. Although some foundry managers will 
willingly spend money on a mechanised plant, they 
object when asked to provide a foundation for good 
results by having pattern plates re-made with correct 
gates and runners, and perhaps new boxes. The best 
results cannot be achieved with a mechanised plant 
unless such features receive proper attention from the 
outset. Cast-iron boxes which have been broken and 
repaired may be found in service in an expensive 
mechanised plant, a decidedly .bad practice, since, 
however -well a cast-iron box may have been repaired, 
some springiness is inevitable after the fracture. This 
will have a disastrous effect on the castings produced, 
especially under the high pressures obtaining with 
pressure-moulding or if hard ramming is carried out 
with flat rammers on the top of the mould, as when 
jolting machines are employed. If the variation in 
weight of the castings were recorded, the large differ- 
ences would be astonishing, and would emphasise the 
seriousness of a departure from the standard when the 
castings form, say, part of a stove or of some machine, 
to be sold at a certain price per finished article, instead 





Fig. 


| 
| 





of at a definite price per hundredweight or pound. 
All foundrymen will at times have seen bad cross- 





Steet Movuiprne Box ror AERO- 
ENGINE CYLINDERS. 


4. 


jointed castings leaving a moulding shop, but what 
| steps are taken in such cases to ensure that the pattern 
plates are correct, or to see that the box pin centres 
}are not worn? Such considerations show why high- 
tensile steel is generally preferable to cast iron, alu- 
minium, or mild steel as a material for moulding boxes. 
In any case, all boxes should be fitted with hardened 
| steel bushes ground to very fine clearances. In addition 
|all box pins should be made of hardened steel, and, 
in short, every possible precaution should be taken to 
prevent movement in the box during moulding, closing, 
or clamping. With regard to clamping, the loose hook 
fitted over two steel spigots is one good arrangement ; 
but care should be taken to see that the spigots are 
correctly located in the moulding box sides, and that 
the loose hooks fit the spigots accurately. Fig. 4 
| shows a high-tensile steel moulding box for a firm 
| manufacturing aero-engines. Such boxes are notable 
| for their mechanical strength and for the accuracy of 
| the castings produced in them. The tolerances on 
the bushes for the hardened steel pins are +0-002 in. 














GAS TEMPERATURES IN 
PIPE LINES. 


It has long been known that, in cold weather, mois- 


BURIED 


| is in motion, the speed of the conveyor must be kept | ture condenses inside the buried pipe lines conveying 


natural gas and, uniting chemically with some of the 
constituents of the gas, forms snow-like compounds to 
which the name “gas hydrates” has been given. 
These compounds, which commence to form at tem- 
peratures as high as 60 deg. F., impede the flow of gas 
to the consumers, who are often located at a con- 
siderable distance from the source of the gas. As a 
first step to the investigation of methods of elimi- 
nating obstructions of gas hydrate in the pipe lines, 
the United States Bureau of Mines, in co-operation 
with the American Gas Association, decided to investi- 
gate the fluctuations which occur in the tempera- 
ture of the gas conveyed through a typical pipe line, 
and a report on the subject, by Messrs. W. M. Deaton 
and E. M. Frost, has recently been published by the 
Bureau. The authors state that temperature-recording 
stations were established at intervals of 10 miles on 
the 340-mile natural-gas pipe line extending from 
the Texas Panhandle gas fields to Denver, Colorado. 
The readings taken included atmospheric and ground- 
surface temperatures, and the temperature at various 
depths below the ground level up to a maximum of 
10 ft. below the surface. Readings were continued 
for nearly four years and the general conclusion is 
that the temperature of the gas in the pipe generally 
approximates to that of the ground at the level of 
the centre of the pipe. Generally speaking, the tem- 
perature of,the ground lags behind that of the atmo- 
sphere, the lowest pipe-line temperatures being recorded 
in February or March, and the highest in August or 
September. Some decrease.in the temperature of the 
gas occurred when the pipe line was laid under a 
river bed, but even when the river was full of ice, 
gas flowing at a temperature of 42 deg. F. was cooled 
by only 2 deg. F. by the river crossing. Temperature 
changes were also observed as a result of abrupt 
changes in the depth of the pipe line. 





THE PROPELLING MACHINERY OF | 
CHANNEL PACKETS.* 
M.1.Mech.E. 


(Continued from page 260.) 
number of the channel | 
packets were requisitioned by the Admiralty, Their | 
high speeds and manceuvrability were g aksets in | 
avoiding enemy attack, and their shallow draught | 
enabled them to use harbours and waters inaccessible | 
at low tides to other types of vessel of equivalent | 
carrying capacity. They were used for a variety of 
purposes round our coasts, in the North Sea, and in 
the Mediterranean ; and their duties covered transport 
work, minelaying, contrakand, examination, seaplane 
carrying, hospital ship services, and even light cruiser | 
duties. The Sussex (London, Brighton and South 
Coast Railway Company) was torpedoed when carrying 
wounded across the Channel. The Biarritz (completed 
for the South Eastern and Chatham Railway Company 
during the war of 1914-18) sank the German cruiser 
Breslau in the Mediterranean when‘gcting as a mine- 
layer, and many of the paddle ships*worked up the 
Seine as far as Rouen with troops and stores. The 
Isle of Man Company’s King Orry had the honour of 


By Masor Wivuiam Grecson, M.Sc., 


In 1914 a considerable 


TABLE 


ENGINEERING. 


. : . - an i 
sisted of two sets of oiieianeaniion engines with 


the shafts set well outboard. The Scotch boilers 
were oil-fired by the Wallsend system and were inter- 
esting as at that time all other craft on the channel 
services were coal-fired. After the war, the three ships 
were acquired by a subsidiary of the Great Eastern 
Railway Company (after 1923 the London and North 
Eastern Railway) and used for a regular goods service 
between Harwich and Zeebrugge, interconnecting the 
British and Continental railways, and were converted 
to coal burning. A fourth ferry was taken over by the 
Government from Canadian service in 1918, and oper- 
ated for a short time. The experience gained with 
these ships showed the possibilities of applying the 
train ferry to passenger traffic, as subsequently deve- 
loped successfully by the Southern Railway. 

The armistice in 1918 brought about the rée-establish- 
ment of cross-channel services on a normal basis, but 
all the owning companies were faced with a great 
shortage of ships. A number of the vessels taken over 
by the Government had been sunk ; and, of the others, 
some of the older ships had passed through such heavy 
service as not to be worth reconditioning. A good 
many ships, however, were brought back into tem- 
porary service until new tonnage was available, and the 
newer of the pre-1914 ships were fully overhauled. 
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sister ships were then refitted on the deck side 
main promenade deck being glazed in to bring 
up to modern standards of passenger comfort. 
as the Holyhead service (now operated by the | 
Midland and Scottish Railway) is concerned, history 
has repeated itself. Construction of the replace Anglia 
class was about to be commenced when the war broke 
out in 1914, and they were delayed until 1920. Avain, 
the present ships were about to be replaced by ney 
tonnage which had just been ordered in 1939, when 
the present war resulted in the cancellation of th 
contract. 

The Great Eastern Railway took delivery of three 
geared turbine steamers—two, the Antwerp and Bruves, 
built and engined by John Brown, and the third, the 
Malines, built by Armstrong-Whitworth and engined 
by the Wallsend Slipway and Engineering Company 
for the Harwich-Antwerp run. The triple-serew pre 
1914 ships of the Archangel class maintained the Hook 
of Holland mail run, reinforced by the St. George. 
mentioned earlier. The new ships each had five single 
ended Scotch boilers, and were well-equipped for th 
night service. Of the other companies operating to 
Holland and Belgium, the Zeeland Steamship Company 
had replaced their war losses by ships, practically 
identical with the Oranje Nassau, which were built by 


the 
them 
As far 
don 





Ill.—_TYPICAL STEAM-PROPELLED CHANNEL PACKETS ENTERING SERVICE FROM 1919 ONWARDS. 








° | 


Princess 
Astrid 
1930 
Belgian 
Govern- 
ment 
John 
Cockerill 


| Vienna (II) She pperto 

| Ferry 
1935 
S.R 


Name 


Date 
Owners 


Swan, 
Hunter 
and 
Wigham 


1. Brown 


Builders 


4 


| 








| 


Isle of Sark st. Julien St. 


| 


Canterbury Brighton 
(Vv) 
1933 
S.R 


nj} 
} 


1925 1 


G.W.R. 


1932 
S.R 


1929 


S.R. G 


Denny J. Brown 


Brothers 


Denny 
Brothers 


Denny 
Brothers 


Richardson | 


Twin- 

screw 

Dover- 
Dunkirk 


Twin- 
screw 
Dover- 
Ostend 


Twin- 
screw 
Harwich- 
Hook of 
Holland 


Lype of ship 


Service 


45 
60} 
2,839 
3,948 

12 ft 


347 
46 
2,950 
2,600 
11 ft. Oin 


351 
50 
4,227 
3,700 
14. ft. 3in 


Length, ft. 
Breadth, ft. 
Tonnage, gross 
Displacement, tons 
Mean draught 
Engines (see note at foot | 
of table) | 
Boilers 
Number and type 


A B Cc 
| 6, Babcock | 
and 
Wilcox 


5, single- 
ended 


Total heating surface 
aq. ft. 
Total grate area, sq. ft 


9,416 
Taylor 
stokers 


21,300 
Oil-fired 


15,033 
430 


Working pressure, Ib 
per sq. in. | 
Temperature to whic h | 
superheated, deg. F. 
Air preheaters 
Speed, full power, knots. 
Ratio, s.h.p. to on aueat 
ment ° 
S.h.p., full power 
Ratio, total heating sur- 
face tos.h.p. . 


215 


No 


10,000 


1-5 


3 in. 


4, Yarrow 


1 


= 


Twin- 

screw 

Wey- 
mouth- 
Channel 
Islands 


Twin- 
screw 
South- 
ampton- 
Channel 
Islands 
297 
42 
2,211 


Twin- 
screw 
New- 
haven- 
Dieppe 


300 
384 
2,391 , 
1,900 
10 ft. 0 in 


B 


329 
47 
2,909 
2,500 
12 ft. 10 in, 


B 


laf 


12 ft. 6 in 13 ft. 0 in. | 


Cc A 
4, Babcock | 
} and 4 
Wilcox 


4, single- 
ended 


2, Yarrow 
and 1, 
single- 
ended 


4, Yarrow 


Ww 


9,300 
Oil-fired 


17,072 


Oil-fired 


18,000 


Oil- fired Oil-fired 


250 
Nil 
Yes 
244 
8-62 


16,400 


-W.R. 


Cammell 
Laird 


F 
guard- 
Rosslare 


2,702 
3, 


Babcock 
and 


18,120 
Oil- fired 


Duke of 

York (11) 

1935 

& S.R. 


David Angtiia (LL) 


| Queen (111) 
1920 1934 
| LM. & 8.R. 


932 
I. of M. 
8.P, Com- 
pany 
Cammell 
Laird 


L.M. 


Denny 
Brothers 


Harland 
and Wolff 


Denny 
Brothers 





Twin- 
screw 
Liver- 
pool- 
Douglas 


Twin- 
screw 
Heysham- 
Belfast 


Twin- 
screw 
Holy- 
head- 
Kings- 
town 
330 
45} 
3,454 
3,570 
sft. 9in 


win- 
Tew 
ish- 


| 
| 


207 
= 


46) 


405 


t. 3in 11 ft. 9 in. 


( c c 

Babeoc) 
and 

Wilcox 


3, Babcock 
and 
Wilcox 


, Babcock | 4 
and 
Wilcox 


ileox Wilcox 


15,000 
Babcock- 
Erith 
stokers 


13,590 
Oil-fired 


15,408 
472 


33,916 
1,085 


4-5 
16,000 





2 


12 








Two « sets s Brown Curtis single-reduction geared turbines 


A. 


pressure and low-pressure, with high-pressure low-pressure astern. 


leading in the surrendered German fleet, as it passed 
through the lines of British and Allied warships in the 
North Sea in 1918. 

Very little new tonnage of the cross-channel type 
came into service during the 1914-18 period. Denny 
Brothers had in hand, for the South Eastern and 
Chatham Railway Company, two ships, the Biarritz 
and the Maid of Orleans, which were improvements on 
the Riviera type and somewhat larger; they were 
twin-secrew vessels with geared turbines, and each had 
six Babcock and Wilcox boilers. Their design speed 
was 23 knots. 

One new class of vessel for the British channel 
services came into being during the war—the channel 
ferries, operated by the Inland Waterways and Docks 
Section of the Royal Engineers, and functioning from | 
Richborough (near Sandwich, Kent) and from South- 
ampton. The fleet originally consisted of three vessels, 
two built by Armstrong-Whitworth and engined by the 
Wallsend Slipway and Engineering Company, and one 
bnilt and engined by the Fairfield Shipbuilding and 
Engineering Company. The ferries were 363 ft. 6 in. 
long with a breadth of 61 ft. 6 in., and a displacement | 
of 3,654 tons at 9 ft. 6 in. draught, their gross tonnage 
being 2,680, and their total length of available track 
thoard was 1,080 ft. in four tracks. Their service | 
speed was 12 knots. The propelling machinery con- 

* The 14th Thomas Lows Gray Lecture, delivered at | 
the Institution of Mechanical Engineers, London, on | 
Friday, January 23,1942. Abridged. 





| of, 


high-pressure, low-pressure, and astern. B.—Two sets Parso 
C.—Two seta Parsons single-reduction geared turbines : hi 


Many of the latter are still in operation. 


Calais, Belgian Mail, and Isle of Man Company’s routes 
in particular; the Princess Clementine of the Belgian 
Mail remained in commission as a reserve unit until 
1928. 

Among the first new channel ships to enter service 


after the war of 1914-18 were the London and North | 
Western Railway steamships which replaced the four | 


of the Anglia class, the new vessels bearing the same 
names as the old. All four were built by Messrs. 
Denny Brothers ; 
Brown-Curtis turbines, in each case with the now 
standard -arrangement of single-reduction gearing. 
They were big ships for cross-channel services, being 
380 ft. long and 45 ft. 


of 13. ft. 9 in. They were designed for a trial speed of 
25 knots—the same as the Paris (IV)—at which their 
engines developed some 16,000 shaft horse-power. 


| Each vessel had nine Babcock and Wilcox boilers 
Further | 


operating at 200 lb. per square inch pressure. 
particulars of these ships are given in Table III, on 


| this page, together with details of other typical steam- 


shipswhich came into service after 1920. Some years 
ago, the Anglia was broken up, as the curtailed Irish 
services did not call for four ships, and unfortunately 
she was not suitable for service on other routes as she | 
was specially equipped for the short Holyhead-Kings- | 
town run, and had not the cargo-carrying facilities 
say, the Heysham steamers. The other three! 


A number of | 
the paddle vessels returned to service on the Dover- | 


two had Parsons turbines, and two | 


beam, with a gross tonnage of | 
3,454 and a displacement of 3,570 tons on a draught | 


ns single-reduction geared turbines : high-pressure, intermediate 


gh-pressure, low-pressur¢, and astern 


the Schelde yard at Flushing : like the previous vessels. 
they were propelled by two sets of four-crank triple 
expansion engines, with four double-ended Scotch 
boilers in open stokeholds. The boilers were provided 
with air heaters and electrically-driven forced-draught 
fans, and represented one of the few departures from 
closed-stokehold practice in recent cross-channel steam 
ships. 

This particular service had left its old Sheppey 
terminal before 1914 and was operating from Folke 
stone for some years, until it was eventually moved to 
Harwich as its British port of embarkation; it had 
operated a day service only from 1914. The engines 
of these ships developed some 9,500 indicated horse 
| power and they had a service speed of a good 20 knots. 
The first post-war vessel for the Belgian Mail was the 
Cockerill-built Marie José, an enlarged and improved 
| edition of the packets built just before the 1914-18 war 
| She was fitted with Parsons geared turbines and eight 
| Babcock and Wilcox boilers operating at 215 Ib. per 
| square inch pressure; the steam was superhéated to 
500 deg. F., and the vessel was the first of the turbine 
driven ships in my review to have superheat. Her 
engines, of over 13,000 shaft horse-power, gave her « 
| speed of 24 knots. Like all the earlier vessels of thi= 
| line, she was a coal-burner, but she was subsequently 
| converted to burn oil fuel when the Prince class entere« 
| the service in 1930. The French partners of the New 
|haven service brought the Versailles, built by th 
| Forges et Chantiers de la Loire, into service in 1921. 
'The Isle of Man Company bought up quité a numbe: 


| 
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of the older railway-owned packets as they were | Dover-Ostend service has the second heaviest passenger 
replaced by new tonnage, using such vessels during the | traffic, the numbers consistently exceeding 750,000 per 
summer to meet the holiday demands from the Lanca- | annum. 

shire ports. Incidentally, the Isle of Man services have} In 1923, the amalgamation of the British railways 
the largest passenger traffic of all lines—over a million} into four main groups had an immediate effect on 
persons are carried during an ordinary year; the! future packets under railway control, as it eliminated 
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|a certain amount of competition (a) in the services 
across the English Channe] to France, and (6) on the 
Northern Ireland route, as the Fleetwood-Belfast 
service was closed and traffic concentrated upon the 
Heysham route. Subsequent British vessels did not 
attempt to break existing speed schedules, but develop- 
ments were all in the direction of increasing passenger 
accommodation and comfort, so that a general increase 
in beam took place. A considerable number of new 
ships now came into service. The Southern Railway 
had followed the immediate post-war Denny-built 
Lorina by a series of new ships, all oil-burners. First 
came the Dinard and St. Briac for their Southampton- 
St. Malo service; they were rather smaller than the 
ships on other routes, but were admirably equipped for 
that service. A further development was a new series 
(also from Denny’s yard) for the Channel Islands traffic, 
which reached considerable dimensions during the 
summer period. The first ships for the latter service, 
the Isle of Jersey and Isle of Guernsey, followed the 
usual Southampton practice, incorporating Scotch 
boilers; but the third thip, the Isle of Sark, which 
followed in 1932, had two Yarrow boilers and one Scotch 
boiler, the latter for port and auxiliary service. The 
Isle of Sark also had a modified Maier-form bow, a 
development in naval architecture which was very 
much in vogue in the late ‘twenties, especially with 
the Dutch and Scandinavians. The modified bow gave 
the ship better speed in rough weather and head seas, 
but it is understood that this was somewhat dis- 
counted by a tendency to yaw in the following wind, and 
the experiment was not repeated. 

Another innovation subsequently fitted aboard the 
Isle of Sark was the Denny-Brown stabiliser. This 
gear consisted of a pait of fins, one on each quarter of 
the ship, located immediately ahead of the forward 
boiler. The fins, or paddles, were operated hydraulic- 
ally, the control being electrical and functioning from a 
gyroscope situated at the top of the wheelhouse, i.e., 
high up in the ship, so as to be sensitive to rolling. The 
impulses from the control regulated the motion of the 
stabilising fins, the function of which was to oppose, 
and so steady, the natural roll of the ship. 

In 1925, the Dover section of the Southern Railway’s 
channel routes put the Denny-built oil-burning packets 
Isle of Thanet and Maid of Kent into service: they 
were broader in the beam than the Biarritz and Maid of 
Orleans, and each had five Babcock and Wilcox boilers, 
with one funnel, thereby improving the boat-deck 
facilities by affording an open promenade for the short 
day crossing, the deck immediately below being well 
protected by glass screens and furnished with armchairs, 
ete. Fig. 9, on this page, shows the Isle of Thanet. 
In 1925, the Great Western Railway took delivery 
from John Brown’s of the St. Helier and St. Julien. 
Both were geared-turbine ships with Scotch boilers, 
and were well equipped for the dual night and day 
service between Weymouth and the Channel Islands. 
Originally these ships had two funnels; the after 
funnel was a dummy over the engine room, but later 
the after funnel was removed as it was found to catch 
the wind when the vessels were berthing at Jersey. 
In 1930, a third vessel, the St. Patrick (built by Alex- 
ander Stephens, of Linthouse) also entered the Great 
Western service ; she was generally similar to the two 
Clydebank-built ships. All these vessels were oil-fired. 
In 1927, the Isle of Man Company added their largest 
vessel to their fleet. the Cammel] Laird-built oil- 
burner Ben-My-Chree (IV). She had the now orthodox 
arrangement of twin screws and geared turbines, but 
the Isle of Man Company still retained Scotch boilers. 

The years 1928 to 1930 might be termed vintage 
years for cross-channe] steamships, as a number of 
new classes of vessel came into service, each one repre- 
senting an important feature in the history of the 
development of these vessels. First, the Southern 
Railway brought their Denny-built Worthing into 
service on the Newhaven-Dieppe run; she was a 
considerable advance on her predecessors in this service, 
having remarkable passenger accommodation for her 
size, bearing in mind her draught limitation of 10 ft. 
at 1,800 tons displacement. She was fitted with two 
sets of Parsons turbines; each engine consisted of a 
high-pressure, intermediate-pressure, and low-pressure 
turbine geared to the propeller shaft. The astern 
turbines were compounded, an astern high-pressure 
being on each high - pressure - intermediate - pressure 
shaft of the ahead turbines, and an astern low-pressure 
turbine on each low-pressure ahead shaft. The Worth- 
ing had four oil-fired Yarrow boilers working at 250 Ib. 
pet square inch pressure, and her engines developed 
some 15,000 shaft horse-power. Her machinery space 
was extremely compact, and her total machinery 
weight was about 29 shaft horse-power per ton. 

Then came, in the same year, three new ships for the 
London Midland and Scottish Railway Company's 
Heysham-Belfast night mail, the Denny-built Duke of 
Lancaster, Duke of Rothesay, and Duke of Argyll. 
The passenger accommodation was of the highest order, 
with many single-berth staterooms, shower baths, and 








ample lounge and restaurant facilities; these vessels 
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also had additional accommodation for cargo and a 
certain amount of cattle, for at times the ship acting as 
reserve on this route makes special cargo trips to relieve 
the regular cargo and cattle steamships. The machinery 
consisted of Parsons turbines, with the now usual 
addition of impulse blading to the high-pressure engines. 
Steam was generated in six coal-fired Babcock and 
Wilcox boilers arranged in two closed stokeholds, 
four (in pairs, back to back) in the after and two in 
the forward stokehold. Five boilers actually sufficed 
for the service under ordinary conditions. 

Next, the Southern Railway, jointly with the 
Northern Railway of France, inaugurated their ‘* Golden 
Arrow ” London-Paris service in 1929, performing the 
journey between Victoria and Paris Nord in 6} hours. 
For the channel link the Denny-built Canterbury was 
put into service by the Southern Railway. She was 
specially designed as a one-class day steamer, and was 
most luxuriously appointed. From an engineering 
point of view, the Canterbury represented advances 
in two directions ; she had—like the Worthing—triple- 
expansion turbines geared to each shaft, and the total 
length of her machinery space was considerably 
shortened, compared with earlier vessels on the same 
route, as she had one stokehold for her four Babcock 
and Wilcox oil-fired boilers. These were arranged in 
pairs, forming a common firing space, thereby reducing 
stokehold supervision. Her full-power speed was 





22 knots, calling for approximately 9,300 shaft horse- 
power. Further particulars are given in Table III. 
In later years, as air transport began to affect the | 
“Golden Arrow ” service, this became two-class, and | 
the Canterbury had her after accommodation modified 
to make room for second-class passengers. The return 
trip of the “ Golden Arrow” service was then trans- 
ferred to the Folkestone-Boulogne route, where the 
Maid of Kent and Isle of Thanet were in operation. 
The fourth group in this series of new ships com- 
prised the Vienna (II) of the London and North 
Eastern Railway Company (Fig. 10, on page 319) and 
her sisters Prague and Amsterdam (II), all built by 
Messrs. John Brown in 1929 and 1930. These ships 
share with the Anglia class of 1920 (London Midland 
and Scottish Railway) the honour of being the largest 





cross-channel steamers in service. They have a dis- 
placement of 4,000 tons, and are essentially night- | 
service steamers, though the Vienna has been modified 
somewhat in deck arrangements to suit her for short 
week-end cruising. Their passenger accommodation 
is of the highest order, with a large proportion of single- 
berth staterooms; their turbines are of the Brown- 
Curtis type and develop some 10,000 shaft horse-power 
at full power, when the speed is 22 knots. Their | 
normal full service speed is 21 knots. Steam is gene- | 
rated in five single-ended coal-fired Scotch boilers | 
arranged in two closed stokeholds, the fans being | 
electrically driven. These ships took over the Harwich- | 
Hook of Holland service, the St. George being sold | 
and the Archangel and St. Denis put into reserve for 
the summer tourist Harwich-Zeebrugge route. 
A fifth series comprised the four new Prince class 
packets for the Belgian Mail, all built by John Cockerill 
at the Hoboken yard (Antwerp), and engined with Par- | 
sons turbines with three separate sets of expansion, #.¢., | 
high-, intermediate-, and low-pressure, geared down | 
to each propeller shaft. Each ship had six Babcock | 
and Wilcox boilers. In the earlier stages of design, | 
these vessels were intended to use either coal or oil 
fuel, but before completion, firing with oil alone was 
decided upon. Five boilers normally took the service, 
one being always laid off for cleaning, etc., on passage, 
if it was considered undesirable to lay a ship off during 
the holiday peak traffic for routine boiler cleaning. 
These four ships, the Princess Astrid, Prince Leopold, 
Prince Charles and Princess Josephine Charlotte, are 
impressive-looking vessels, with particularly commo- 
dious day accommodation, and a proportion of private | 
cabins. Fig. 11, on page 319, shows the Princess Astrid | 
leaving Dover. The Belgian Mail Company decided 
on a working pressure of 360 lb. per square inch with 
steam superheated to 662 deg. F. With two sets of 
engines developing, at 24 knots, over 16,000 shaft | 
horse-power, these ships should have been extremely 
efficient, with a low fuel consumption. Unfortunately, 
as the auxiliaries were operating (at part load) through- | 
out the time the vessels were alongside the quays, the 
all-in daily consumption of fuel oil was disappointing. 
I hope that, when these vessels are reconditioned for | 
service after this war, modifications will be made to | 
bring them really up to the potential standard, as there | 
is no reason why this should not be attained. These | 
vessels were grand ships in heavy weather, in spite of | 
their big freeboard and light draught, and they cut 
the time for the Dover-Ostend crossing down to well 
under 3 hours from quay to quay. A final example of 
the vessels of this period is the oil-burner Lady of 
Mann, built by Vickers-Armstrongs for the Isle of Man 
Steam Packet Company. This ship was a further 
example of twin-screw Parsons turbines and was the 
last of the Isle of Man packets to have Scotch boilers. 
(To be continued.) 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
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The number of views given in the Specification Drawings 
is stated in each vase; where none is mentioned, the 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ** Sealed ** is appended. 

Any person may, at any time within two months from the 


bearing blocks which run in slots 33 in the upper ends of 
twin-levers 31 which are secured at their lower ends to the 
rock shaft 34. The levers 31 are interconnecte! by g 
cross stay bolt 37. The construction occupies imum 
space and facilitates the duties of the operator who has to 
attend to the hydraulic machine. (Accepted Deve, 24. 
1941.) 


LIFTING AND HAULING APPLIANC#Es. 

540,885. Measuring Rope Tensions. British Ropes, 
Limited, of Doncaster, and H. Hitchen, of Doncaster. 
(5 Figs.) April 3, 1940.—The Qevice is for use in deter- 
mining the tension in a m?Ving rope. The main frame } 
which is rigidly srrrvtted, carries fixed end brackets in 
which are “Tags for pulieys over which the haulage 


rope es. The frame also carries a recorde: 
a 


vhich 





date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


541,564. Electric-Motor Brush Gear. Small Electri~ 
Motors, Limited, of Beckenham, and C E. Goss.ing, 
Beckenham. (3 Figs.) May 31, 1940.—The commntator 


Mn. roll, the film being wound on to « take-up 
. aler, which is driven from one of the end pulleys. The 
| recording stylus is moved by a lever, which is spring- 
| loaded to bear on the head of a pin 23, which passes 
| through a shoe 24, the end of the pin bearing, in turn, 

xon the centre point of a bar 25. The shoe is bolted 
to the side plates 30 in which are roller bearings for the 


| spindle of a centre pulley 32 below which the rope js 


end of the motor casing is closed by a block 16 of “ Tuf- | passed. To ensure that the bar is correctly positioned its 


nol” formed with four radial slots in ° 
17 are mounted. The block is hollow to enclose the 
commutator and is recessed to take the ball bearing 
carrying the end of the armature shaft. The brushes 
project beyond that portion of the block in which the 
slots are formed, but the remaining cylindrical surface 21 
of the block is approximately flush with the ends of the 
brushes. Flexible leads 22 in the form of woven metal 
strips are screwed to the brushes and are bent inwards 
over the end face of the block. The four brushes are 


(541 564) 
22 16 32 ‘29 
arranged in pairs of diametrically opposite brushes. 
The flexible leads of each pair are connected by a metal | 
strip 25, each strip being connected to a terminal post 26. | 
At the outer end of each brush is a cap 29 of insulating | 
material recessed on its inner face to fit “ver the heads | 
of the set-screws by which the flexible lead is secured | 
to the brush. On its outer face is a groove for holding | 
a spring ring 32 encircling all the caps and pressing | 
the brushes into engagement with the commutator. 
This ensures that equal pressure is maintained on all | 
the brushes. The parts of the brush gear are enclosed 
in a “ Tufnol” cap through which the terminals pass | 
and clamp the cap in place. The whole assembly is very 
compact. (Accepted December 2, 1941.) 
HYDRAULIC APPARATUS. 

542,006. Hydraulic Straightening Machine. The 
Finlay Conveyor Company, Limited, of Newport (Mon.), 
and R. P. Finlay, of Llanwern, near Newport. (4 Figs.) 
September 18, 1940.—-The object of the invention is to 
reduce the space occupied by the pumping mechanism 
and facilitate control of the straightening or bending 


|machine. A cylinder 10 mounted on a bedplate 11 


houses the reciprocating ram 12. A reservoir 13 for the 


*h the brushes | ends carry screws the heads of which bear on the frame, 














and with lateral screws 37 and 39 the heads of which 
contact parts of the frame. The ends of the bar are 
engaged by bridge pieces 40 secured to the base. To 
adjust the bearing points of the bar for calibration, its 
ends bear on adji stable cylindrical bearers 41. These 
cylindrical bearers are mounted on adjusting screwe, the 
heads of which are graduated to provide a micrometer 
scale. After adjustment and calibration of the bar 25, 
the deflection of which is a function of the tension in the 





rope, the cun.inuous record obtained on the celluloid film. 


|when viewed by transmitted parallel light with the 


























(542.096) 


working fluid is attached to the rear end of the cylinder 
and houses a hydraulic pump 15. The pump plunger 
is operated by a rocker arm on a transverse rock shaft 34 
journalled in the walls of the reservoir 13. The cylinder 
22 of a compressed-air motor is bolted to the cylinder 10. 
Attached to the piston rod 24 is a crosshead sliding on 
a guide rod 28. Trunnions on the crosshead carry 





microscope properly focused, shows the indentations of 
the stylus as a narrow sharply defined dark band on « 
bright ground, with a still finer bright line in the centre 
of the dark band, and measurements of the magnified 
record can be made with a high degree of accuracy. 


(Accepted November 4, 1941.) 


MISCELLANEOUS. 

540,816. Ball Mill. G. Steele and S. D. Cowlishaw, of 
Stoke-on-Trent. (3 Figs.) August 23, 1940.—The 
invention is a fine adjustment whereby the drum can 
be rotated by hand to bring its charging and discharging 
apertures into the same vertical plane. The drum of the 
ball mill has its filling aperture closed by a removable 
cover and the diametrically opposite discharging aperture 
by another cover. The drum is rotated on a horizontal 
shaft by an electric motor. A handwheel is mounted on 
the drive before the reduction gear so that the drum 
can be slowly rotated by hand through the reduction 
gear to bring the filling and discharging apertures of the 
drum into the correct vertical positions should the motor 
be stopped in the wrong position. The handwhee! is 
fixed on one of the coupling discs of a flexible coupling 
between the motor and the worm spindle of the reduction 
gear, and can even be integral with it. In the latter case, 
the disc is enlarged radially, terminating in a rim. 
(Accepted October 30, 1941.) 
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| firm, it is not ible to maintain a strictly chrono- | company, were built both in the Baden and Mann- 
THE JUBILEE OF BROWN. | logical order dnd it is now necessary to a back to | meng they but in 1914 all the designing work was 
BOVERI AND COMPANY. | the year 1900, when the Parsons licence was taken | concentrated in Baden and has remained there. The 
| out. In the same year a German branch of the firm | first turbine built on the Continent for a seagoing 
(Concluded from page 283.) | was established at Mannheim, viz., Brown, Boveri | torpedo boat was constructed at Baden to the order 
FOLLOWING up the pioneer work in ‘connection | et Cie., A.G. Its original premises were the works | of the German Navy. It was completed in 1904. 
with the Heilmann locomotive, the company early | offices built in connection with the Frankfurt-on- | This first machine was followed by many others, 
turned its attention to electric traction, which has | Main contract, which the firm obtained in 1893. | which ranged in size up to 80,000 shaft horse-power. 
since proved so fruitful a field in many countries. | This establishment of a German branch, was fol- In addition to the turbines constructed at Baden 
The Lugano tram system was equipped in 1896, and | lowed by the formation of one in France, namely, and Mannheim, many were built under licence by 
in 1898 the Gornegrat Railway was opened. The/| the Compagnie Electro-Mécanique, with works at works in Germany and Denmark. From 1909 to 
came year saw the opening of the Stansst 'Engel-| Le Bourget, which was founded in 1902. Two} 1924 Messrs. Brown Boveri were associated with the 
berg mountain railway for which “Brox «ri | years later, an Italian company was formed under | Howaldtswerke A.G. in Kiel. This firm did not 
supplied the electrical equipment for the loéo-| the name Tecnomasio Italiano Brown Boveri, build turbines itself and arranged to install those of 
motives. This was the first electric rack-railway' the Carbella works at Milan being acquired as| Brown-Boveri design in its vessels. In addition to 
in Switzerland. Alternating current was em-| headquarters. The scope of this Italian branch | main marine turbines, the Baden works also deve- 
ployed, as it was in the case of the Burgderf-| was increased in 1908 when the Unione Elettro- | loped and manufictured auxiliaries such as turbo- 
Thun line equipped in 1899. This was the fin, evnica Ital’ yna and Gadda and Company were | generator sets for electric lighting. 


main-line electrification in Europe. | punchased, and in 1919 the Societa Italiana West- During the whole of the period covered by the 
During these early years, the firm was obtaining | inghouse was added. In the same year as the | formation of the various foreign companies, the 
a considerable number of orders from abroad, and | Italian brai. { & Norwegian company was formed, | works continued with the development of new 


the growing confidence in their ability to compete | Aktieselskapet Norsk Eléktrisk Brown Boveri | designs and the construction of even larger plants. 
successfully in foreign countries was made very clear | with works at Christiania, now Oslo. In 1910,|Hydro-electric stations naturally furnished an 
when, in 1900, they took out the first Continental | the Vienna and Budapest works of the Vereinigte | important field of work. In 1908, the firm was 
licence for the manufacture of the Parsons turbine. | Elektrizitiits were taken over, independent com- | associated with the works in the Léntschbach 
This was a bold move in a country lacking coaland | panies being formed in Austria and Hungary, | Gorge on the borders of the Cantons of Schwyz and 
with such abundant water supplies that it was clear|the Oecsterreichische Brown Boveri-Werke A.G.|Glarus. This installation, for which Kléntal Lake 
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Fie. 1. 2,200-H.P. Gas-Tvasine Locomortive. 


from the first that there could b¢ no home market!and the Ungarische Brown Boveri-Werke A.G., | serves as a natural reservoir, was the first example 
of any importance for steam turbines. We do| The carrying through of these various transactions |of the utilisation of high- and low-head falls in 
not know how many machines of this type there are | must be credited in the main to the initiative and| conjunction. In 1904, Messrs. Brown, Boveri 
in Switzerland even now ; certainly very few. The | financial ability of Walter Boveri. The last to be| installed the first 40,000-volt transmission in 
most fruitful early work done by the, firm in con-| consummated during his lifetime was the forma-| Europe. 
nection with turbo-generator sets was due to C. E. L. | tion, in 1921, of the Polnische Brown Boveri A.G.,| Inan Italian station, at Verona, in 1903, they first 
Brown and concerned the electrical end. Abandon- | in Warsaw, with works at Zychin. Foreign activi- | used a thrust bearing arranged above the generator 
ing salient poles, Brown, in 1901, introduced the | ties of this kind did not, however, cease with | in a vertical-shaft water-turbine set. Previous prac- 
cylindrical field rotor with slots machined from the | Boveri’s death in 1924. In the following year the | tice had been to support the rotating parts on an 
solid. This procedure, which has now become | American Brown Boveri Electric Corporation was | under-water bearing. The form of transformer used 
universal, was at the time copied in Germany,|formed. This concern, however, was purchased, | by C. E. L. Brown in the Lauffen installation was 
leading to a lawsuit in which Brown’s patents were|in 1931, by the Allis-Chalmers Manufacturing early abandoned and the design began to approxi- 
upheld. The firm made rapid progress with their|Company who acquired various Brown-Boveri| mate to modern forms, water-cooling being intro- 
steam-turbine business, at first following Parsons’ | licences. Between 1927 and 1938, manufacturing | duced for large units. A regulating transformer 
designs but gradually introducing modifications of | arrangements were entered into with firms in Great | with switch-controlled tappings was built in 1906. 
their own. The built a 5,000-kW, 1,000 r.p.m.| Britain, Holland, Spain, Belgium, Denmark, Yugo- | Considerable work was done in the development of 
machine for Essen in 1904, and a two-cylinder | slavia, Roumania, the Argentine and Canada. | oil switches during this period, and in 1902 C. E. L. 
7,500-kW, 750 r.p.m. machine for Buenos Aires in| The enterprise which led, in 1900, to the taking Brown designed a maximum-current time-limit 
1907. After three-years development, the firm’s| out of a Parsons licence was even more strikingly |relay. The firm built the first 60-kV oil switches 
system of pressure-oil control was introduced in| displayed by the entry of the firm, domiciled in| for the Porta Volta Station at Milan in 1908; and 
1908. This has been retained, basically, to this|a country with no coast line, into the marine |in 1911 another Italian station, that at Pescara, 
day, its latest development being employed in a|steam-turbine field. This move, which was due to| brought the voltage up to 100 kV. 
40,000 h.p., 1,000 r.p.m. turbine supplied to West- | Boveri, took the form of the setting up ofa financing} Electric traction formed an important field of 
phalia just before the outbreak of the present war.| company, the Turbinia Deutsche Parsons Marine | work for the company. An early contract was for 
The reputation which the firm have now attained | A.G. It was formed, in October, 1901, by the| locomotives and motor coaches for the 500-volt 
in the steam-turbine field requires no stressing.| Baden firm in conjunction with its Mannheim | direct-current electrification of the Paris Invalides- 
They have supplied both power-station and in-| auxiliary and the Parsons Foreign Patents Com- | Versailles lines of the Chemins de Fer de ]’Quest- 
dustrial machines to France, Germany, Spain, Hol-| pany, Limited. The field of operations of the|Etat in 1901. For this work a_helical-spring 
land, Great Britain, Belgium, Denmark, Russia, | organisation covered Germany, Russia and Scan- | flexible drive was developed. When the driving of 
China, Australia and South America. |dinavia. Marine turbines, orders for which were | the Simplon tunnel was completed, Messrs. Brown, 
In describing the multifarious activities of the' obtained through the operations of the financing! Boveri and Company offered at their own cost to 
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equip electrically the 20-km. tunnel and to operate | 
it during the early stages. This offer was accepted | 
by the Swiss State Railways. The tunnel was 
opened in June, 1906, and was electrically-operated 
from the first. Traffic was maintained by five 
locomotives. Two of these were 3,000-volt, 16- 
eycle machines which had been built by Messrs. | 
Brown, Boveri in conjunction with the Swiss | 
Locomotive and Machine Works for the Valtellina 
line in Italy. The other three locomotives were | 
loaned by the Italian State Railways. This was 
the first international main-line railway to be elec- 
trified and its successful completion and operation 
disposed of many objections which had been raised 
against such a project. Although after a period of 
two years the equipment and locomotives were 
purchased by the Swiss State Railways, the whole 
transaction resulted in a financial loss to the firm. 
The money, however, was considered to have been 
well spent in demonstrating the possibilities of main- 
line electrification. 

The next important railway work undertaken 
was the electrification of the Seetal Railway, to 
the north-west of Lucerne, on the single-phase 
system in 1909-10. This was followed by the 
1,200-volt direct-current equipment of the Biasca- 
Acquarossa line in southern Switzerland. The firm 
at this time was devoting much attention and 
research to direct-current traction, one outcome of 
which was the utilisation of 2,000-volt direct-current 
for the first time in Europe on the Chur-Arosa line | 
in 1914. An important step facilitating develop- | 
ment in this field of work was the decision, in| 
1913, to take up the manufacture of mercury-are | 
rectifiers, which facilitated the combination of direct- | 
current train operation with alternating-current 
transmission. It was from the point of view of rail- | 


| in the world. 


Station of the United Electric Light and Power 
Company of New York in 1929. 

The building of turbo-blowers and compressors 
was started in 1906, Professor Rateau being asso- 
ciated in their design. Numerous orders were 
soon obtained from the mining industry in various 
parts of the world. At first, three cylinder machines 
were built, but two-cylinder models were introduced 
a little later, and in 1912 all stages were brought 
within a single cylinder. In 1916, on the suggestion 


|of Messrs. Sulzer Brothers, a turbo-compressor for 


use in scavenging two-stroke marine Diesel 
engines was developed. This was very successful 
and for many years Brown, Boveri had almost a 
world monopoly in this field. The manufacture of 
Biichi superchargers was also developed. Turbo- 
compressors for refrigerating plants were taken up 
in 1926, the first machine built, having a capacity of 
8,000,000 keal. per hour was at that time the largest 
Later it was decided to build complete 
refrigerating plants and the Frigibloc, consisting of 
a turbo-compressor, driving motor, condenser, 
evaporator and regulating gear in a single unit, was 
developed. The first machine of this type, having 
a capacity of 350,000 kcal. per hour, was supplied 
to the Etablissements Tunzini in Paris. 

Work on the gas turbine, to the development 
of which Messrs. Brown, Boveri and Company 
have made such important contributions, began in 
the year 1906, when the firm built a centrifugal 
compressor for a gas turbine which was being 


installed as a stand-by generating set at Neuchatel 
in 1940. By employing regenerators, it is possible 
to raise the overall efficiency of plants of this kind 
up to 25 per cent. A striking application of this 
development has been the construction of a vas 
turbine locomotive for the Swiss State Railways. 
This, which formed a prominent feature of the exhi- 
| bitions which were held in connection with the 
jubilee celebrations of the firm, is illustrated jy 
| Fig. 1, on page 321. The locomotive, which uses 
| gas oil, has a rating of 2,200 h.p. and a maximum 
| speed of 66 miles an hour. The gas turbine drives 
| a generator providing current for the traction motors 
jon the lines of a Diesel-electric locomotive. The 
/employment of this type of locomotive is expected 
to be chiefly in countries in which water is scarc 
and oil plentiful. Fig. 2, on Plate I, which accom 
| panies this issue, also relates to the jubilee celebra 
tion exhibitions, and illustrates what was described 
as a 1,500-kW pulverised-coal turbine. Actually i: 
| is a gas turbine, with its compressor, in which th: 
| fuel gas is produced from pulverised coal. 

| The remarkable contributions which Messrs. 
| Brown, Boveri and Company have made to the 
| development of the mercury-arc converter are based 
}On some ten years of experiment and research 
| which followed their first construction of apparatus 
of this kind in 1914. The first important contract 
jounten out in this field was the supply of 1,500 
| volt converters for four substations on the Midi 


| Railway of France in 1921. By the end of 1923 


| constructed by Armangaud-Lemal in Paris. This|a complete range had been produced with capaci 


machine operated on the so-called constant-pressure | ties up to 2,000 amperes, and up to 5,000 or 6,000 


system with continuous combustion, in which the 
combustible-gas and air mixture had to be delivered 


| to the combustion chamber by the compressor at | of mercury converters had been built. 
In the state of | appliance converted alternating current to direct 


the maximum combustion pressure. 


| 
| volts. 


Grid control was developed in 1925 and 
1926. By the end of this latter year, 450,000-kW 
The original 


way operation that Messrs. Brown, Boveri first | tevhnical knowledge at that time, although it was | current, and an important advance was made in 
interested themselves in the mercury-are rectifier, | possible to obtain sufficient output from the gas | 1930, when direct current to alternating current 
but, as is well known, it has since been developed | turbine to drive the compressor, no additional power | converters were produced. This allowed regenera 


very extensively by them. The decision to take | 
it up was almost as important for their future) 
progress as that made in 1900 when the Parsons 
turbine licence was taken out. The firm showed | 
a 150-kW, 500-volt rectifier at an exhibition in Berne 
in 1914. 

The decision to proceed with the general elec- 
trification of the Swiss State Railways, which was 
taken in 1916, found Brown, Boveri in an excellent 
position to take a large share in the production of 
the power-station and train equ®pment required. 
They supplied 10,000-kVA to 14,000-kVA single- 
phase generators for the State Railway power 
stations at Ritom, Barberine and Vernayaz, and 
iese machines have been in operation for 20 years 
without trouble. Train equipment, and switching 
stations were also constructed. Large numbers of 
locomotives were built, the mechanical equipment 
being supplied by the Swiss Locomotive and Machine 
Company in all cases. Express passenger locomo- 
tives with three or four driving axles were built and 
also with the single-axle flexible drive which was 
developed in 1918. For the St. Gotthard Railway, 
a special design with eight driving axles and six 
running axles was developed. Electric locomotives 
embodying the flexible drive were supplied t 
Japan, the Dutch Indies and France. 

In the period following the end of the war of 
1914-1918, great progress was made in the steam- 
turbine field. The output of individual machines 
and the efficiency have both increased. In 1920 
the company built their first machine embodying 
a series of impulse and reaction wheels mounted 
on a relatively slender shaft. This unit was of 
15,000 kW capacity, running at 3,000 r.p.m. A 
few years later they introduced their model with 
high- and intermediate-pressure cylinders arranged 
together with a double-ended low-pressure section. 
Since 1925 they have built over 100 machines of this 
type with a total capacity of 2,500,000 kW. In 
1925 and 1928 extraction turbines working at 50 
atmospheres were supplied to the Langerbrugge 
station in Belgium, condensing turbines for the 
same pressure following in 1929 and 1930. A 
machine supplied to Witkowitz in 1932, has since 
operated at 120 atmospheres almost without in- 
terruption. Among the very large machines built | 
by the firm, reference should be made to the 


| velocities, results in very rapid heat transfer. 


was available for external use. In these circum- | 
stances, Holzwarth turned his attention to the! 


explosion system, in which the compressor was | 
required to generate only a quarter of the explosion | 


| pressure in the combustion chamber, the remainder | 
| being furnished by the explosion. 


With this | 
arrangement the volumetric efficiency of the com- | 


| pressor was less important. In this stage of develop- | 
| ment, the firm’s German branch built some Holz. | 


warth gas turbines; they were taken up in two | 
separate periods, 1909 to 1912 and 1928 to 1940. 
Brown, Boveri's own work on the development of | 
the gas turbine was at first based on the experience 
that had been acquired in connection with super- 
chargers for Diesel engines driven by the exhaust 
gases. Work was done in this field in 1923. Another | 
line of development was connected with the work 


on the Velox boiler, which was commenced in 1927. | 
This boiler is fired by gas under high pressure, | 


supplied by an axial compressor driven by a gas 
turbine. The high gas pressure, giving high gas 


efficiency of heat exchange is such that a large 
output can be obtained from a combustion chamber 
of small dimensions. Two experimental boilers 
employing an explosion cycle in the gas turbine 
were first built, and were followed, in 1931, by the 
first Velox boiler employing a constant-pressure 
turbine. Since that time some 75 Velox boilers 
have been constructed, having a total capacity of 


2,500,000 kg. of steam per hour, and individual out- | 


puts up to 100 tons per hour. 

In connection with oil-refining plant operating 
on the Houdry system, Brown, Boveri employed 
gas turbines for driving generators, the turbines 
being operated by exhaust gas. As the output of the 
turbines exceeded the power required for the com- 
pressors by which they were supplied, the surplus 


was available for driving the electrical machines. 


In the pure gas turbine the greater part of the 
heat of combustion is employed in heating the air 
for combustion, which is mixed with the fuel gas. 
The temperature of the mixture is raised to the 
highest figure which the blade material will allow, 
which varies from 550 deg. C. to a maximum 
650 deg. C. The axial compressor has an efficiency 
of about 86 per cent., and the whole machine one 
of 16 per cent. to 18 per cent. The first gas turbine | 


The | 


tive working to be employed on direct-current rai] 
ways fed from alternating-current networks. Th: 
first converters of this type were supplied to Ital, 
and South Africa in 1934 and 1935. This develop 
ment confirmed the foresight of Boveri, who from 
the first contended that the mercury converter had 
a great future in railway work. Another important 
development was the production of the frequency- 
changing converter. This had its first important 
application in 1938, when the 40-cycle three-phase 
network of the Jungfrau Railway was connected to 
the 50-cycle network of the Berne station. The 
| test bay in which the development of mercury con 
verters for high-tension direct-current transmission 
is being carried out is illustrated in Fig. 4, on 
Plate II. 

The earlier mercury converters were water cooled, 
but an air-cooled type of 400 amperes capacity was 
developed in 1935. Progress in the last few years has 
|enabled converters of this type to be built in sizes 
up to 8,000 amperes at 600 volts, and the firm looks 
forward to the time when water-cooled converters 
will be entirely superseded. In 1929, converters 
operating at 30,000 volts had been developed and by 
the end of 1932 this figure had been raised to 60,000 
volts. The first installation of converters operating 
at voltages of this order was made in 1939 at Wet- 
tingen power station, situated about midway 
between Baden and Ziirich. These have a capacity 
of 500 kW and transform three-phase current to 
50,000 volts direct current, which is transmitted 
|some 25 km. to Ziirich, where it is re-transformed 
|to alternating current by further mercury con- 
verters. The total output of plant of this type by 
Messrs. Brown, Boveri has now reached a figure 
of 3,620,000 kW, of which 1,860,000 kW are used 
for traction and 1,280,000 kW for chemical works. 

Although we have given an account of the con- 
tributions made by Messrs. Brown, Boveri to various 
branches of electrical work, it will be understood 
that it has not been possible to deal with any type 
of development other than in brief outline. Covering 
a large part of the whole range of electrical work, 
the activities of the firm have extended to many 
| fields we have not even mentioned. With one excep- 
ition, these must be omitted from this article ; 
this exception is the development of the air-blast 
circuit breaker. For their earlier work, as already 


165,000-kW turbine set supplied to the Hell Gate | of this type, with a capacity of 4,000 kW, was| mentioned, the firm, in common probably with all 
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others, developed oil circuit breakers. Later, some 
work was done with water breakers, but as early 
as 1922 research was being carried out on the air- 
blast breaker. This type took practical form in 
1929 and by 1933 had proved itself so satisfactory 
that the water-break type was abandoned. This 
last remark does not apply to the oil breaker, which 
continues to be manufactured, and between 1932 
and 1936 the small-oil-content breaker was deve- 
joped to its present very successful form. In view, 
however, of the inherent attractions of the air- 
blast breaker, embodying the principle of arc 
quenching in a pressure chamber, which had been 
developed in connection with the oil breaker, work | 





was pressed forward and after ten years develop- | 
ment a stage was reached in which 220-kV breakers 
of this type could be constructed with arc-quenching 
times of from 0-05 sec. to 0-01 sec. The first | 
220-kV. breakers of this type were installed in 
Ziirich in 1939. Extra-high tension breakers of this 
class can be made for pressures up to 500,000 volts, 
while models of high-current capacity are also 
being developed and it is considered that currents | 
of 50,000 amperes can now be dealt with. The 
shops in which air-blast and small-oil-content circuit 
breakers are constructed are illustrated in Fig. 3, 
on Plate I. Another view of the works at the | 
present time is given in Fig. 5, on Plate II, which | 
shows the erecting bay for large transformers. 

The important technical developments of which | 
we have given a short account, were naturally accom- 
panied by many works extensions. As mentioned 
at the outset, the firm began business in 1892, with 
100 workpeople and a staff of 24. By 1896, the 
number of workpeople had grown to 750 and, 
by 1899 to 1,550. In the same period the research 
and administrative staff had increased to 243. In| 
1900, the firm was formed into a public company | 
with a capital of 12,500,000 francs ; it had previously | 
existed as a private company with C. E. L. Brown | 
and W. Boveri holding all the shares. This change | 
materially affected the position of S. W. Brown, | 
who became a delegate of the board of directors 
on the management and controlled the shops, test | 
rooms and designing departments. He held this | 
position for 35 years, resigning in 1935 when he was 
75 years of age. Much of the technical progress, | 
some aspects of which we have dealt with briefly, | 
must be credited to Sidney Brown. C. E. L. Brown 
was the first chairman of the public company. 
holding the position until he retired in 1911. He 
was succeeded by Boveri. By 1930, the number of 
workpeople in the Baden factory had increased to 
1,735, and by 1941, there were 5,565 workpeople and 
a staff of 1,636. 

The rapid and continuous growth of the firm has 
naturally raised many questions bearing on the 
welfare of the employees. The problem of housing | 
soon became acute, and the firm developed an| 
estate of 15 acres in 1896. This provision of houses 
for workpeople was extended on many occasions, 
the latest addition being in 1923. A house was 
purchased as a works club in 1897, but as in due | 
course the demand outgrew the accommodation 
and the establishment had to be closed down: | 
in 1918 large premises were purchased, and these pro- 
vide smoking, reading and tea rooms and a library. | 
In 1905, on the initiative of a group of workpeople, | 
the firm purchased a property for a canteen in | 
which cheap meals could be purchased, and a com- 
pany, the Speisehalle der Arbeiter der A.G. Brown, 
Boveri, was formed to operate it. Another impor- | 
tant activity was the founding of a works school 
in 1916. The accommodation at first provided 
afterwards became inadequate, and in 1931 a special 
and fully-equipped building was erected, which can | 
accommodate about 600 apprentices. Welfare work 


| States 20 years ago and, after engaging in research 


|in comparison. 
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Aircraft Diesels. 
Sir Isaac Pitman and Sons 


By PauL H. WILKINSON. 
Limited. 
Tuis book describes the evolution of the compression- | 
ignition engine to meet the requirements of modern | 
aircraft. The author, who is American-born, claims 

to have been connected with the aircraft and engi- | 


London : 
[Price 30s. net.]} 


| neering industries for the past 30 years and during | 


the war period, 1914-19, was inspecting British | 


| military aircraft at the Royal Aircraft Establish- | 


ment at Farnborough. He returned to the United 
work on Diesel aircraft engines, became aviation 
editor of Diesel Progress in 1935. A visit to Ger- 
many, France and England in 1939 gave him oppor- | 
tunities to gather the data contained in the book 
under review. 

The author’s prime object is clearly set out 
throughout the various chapters, namely, to prove 
“that the Diesel aircraft engine really has the 
advantages which are claimed for it,” such as 
“reduced fire hazard, lower fuel consumption, 
lower fuel cost, lower operating cost, increased pay- 
load capacity, greater efficiency, increased reliability, 
greater adaptability and improved installation.” 
It is interesting to note that, in the concluding 
chapter, he mentions no fewer than ten future 
requirements that the Diesel aircraft engine will 
have to fulfil “‘ if it is to be more universally adopted 
for aviation.” 


speed, increases in mechanical and thermal efficiency, 
decrease in weight, decrease in frequency of over- 
hauls, in maximum cylinder pressure, and in cost 
of production. Such a conclusion would seem to 
imply that the author has not been able to prove 
his case fully. 


In the early pages of the book, it is pointed out | 


that the four nations responsible for most of the 
developments in Diesel aircraft engines are Germany, 
France, the United States and Great Britain, and 
that their respective interests have been in the 
order named. The author sums up the British 
contribution in but a few words “Great Britain 
made progress with the Diesel (aircraft engine) 
some years ago, but has not much to show in the 
way of development at the present time.” The 
two words in brackets need to be interpolated should 
the whole sentence be taken from its context. It 


certainly does not apply to the industrial types of | 


Diesel engine, for Great Britain has led the way 
for all the world by the application of mechanical 
fuel injection in place of the air-blast injection 
methods. While the statement as printed may be 
true, the work of the R.A.F. in the present war 
does not seem to have been in any way hampered 
These minor criticisms are not 
intended to detract from the general interest of 


| the book, which is, in fact, a useful contribution to 


contemporary technica] literature. It is well illus- 
trated and complete with many useful tables, 
statistics of actual performances, and design data. 





Diamond and Gem Stone Industrial Production. By 
PAUL GRODZINSKI. London: N.A.G. Press, Limited. 
[Price 15s. net.] 


Tue forming of diamonds and other hard gem stones 
|involves processes of a different order from those | 


with which the mechanical engineer is normally | 
concerned. Compared with the methods employed 


|for dealing with metals, they are very slow and 


appear, perhaps, more suited to the leisurely age in | 
which they were developed than to the present day. 


| The advent of modern manufacturing methods has | 


Among these improvements are : | 
increase in spec*fic power output, increased engine | 


craft which lies rather outside the sphere of engineer- 
ing and of these columns. The processes involved 
are of a mechanical nature, but the products are not, 
in general, of professional interest to mechanical 
engineers, many of whom would probably be unable 


| to explain the difference between a brilliant and a 


rose-diamond. When, some two hundred years 
ago, gem stones began to be used as jewel-bearings 
in watches, they took a place in the mechanical 
field which, with the modern development of 
measuring instruments of many types, has grown 
in importance. The enormous increase in watch 
manufacture which the advance of the mechanical 
arts has made possible has encouraged, owing to 
the demand created, the development of gem-stone 
working machinery. It has also led to a demand 
for cheaper and, in some ways, more reliable raw 
materials, and synthetic sapphires and rubies are 
now produced in large quantities and used for watch 
and pivot bearings. 

The most recent progress in the use of gems has 
covered their employment as cutting tools, and as 
dies for drawing fine wire. These fields have been 
greatly extended in recent years by the introduction 
of such hard synthetic materials as boron carbide, 
| silicon carbide, aluminium oxide and the sintered 
| products produced from metal carbides. It is in 
these latter materials that engineers will generally 
|be more interested, although they are also exten- 
|sively concerned with the diamonds used for 
| machining and grinding a large variety of materials. 
| What may be described as the mechanical-engineer- 
ing aspect of his subject is very adequately treated 
by Mr. Grodzinski in his volume. Although dia- 
mond-tipped tools are generally the product of 
specialist firms, the everyday user is likely to find 
|the chapt r on setting industrial diamonds not 
only interosting but useful, while the section on 
grinding and lapping sintered carbides may prove 
| to be very much his concern. 

These remarks suggesting the value of this book 
to many production engineers are not intended to 
imply that it is concerned only with machine-shop 
applications ; the whole field covering the manu- 
facture and application of gem stones and synthetic 
products isdealt with. There is nothing about the 
mounting of diamondsvor other stones in jewellery ; 


| that is outside the author’s sphere, but the dividing, 


cutting, bruting and polishing of stones is fully 
dealt with, as it has direct application to industrial 
uses. The various machines which have been 
developed for carrying out these operations are 
described fully, a large number of drawings illus- 
trating their constructional details. The informa- 
tion about manufacturing methods which is imparted 
will not only be of interest to the user of diamond 
tools, but will be of assistance in enabling him 
to employ them efficiently and economically. 
|A feature of the book worth special mention is 
|the various tables which have been included. 
| These assemble a large amount of information 
|which the ordinary user might find it difficult 
| to acquire, and will make the volume a valuable 
}source of reference. As examples of the type 
‘of material contained in the tables, we may 
| quote two titles: Grit Sizes and Application of 
| Diamond Dust; Physical Properties of Sintered 
Carbides. 
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Tue obstacles to be surmounted by the air navi- 

gator are well known. Vibration, noise and excite- 

ment; lack of oxygen, numbing thought; ex- 
treme cold, disabling movement; and, by no 
means least, the inevitable complexity of the work, 


has also included the foundation and operation of | not left the diamond-cutters’ craft unaffected and | which must be done at a speed proportional to the 


workmen’s benevolent and staff pension schemes. | machines of various types have been introduced. 


By the end of the financial year 1940-1941, the 
former fund stood at 5,038,000 francs, and at the | 
same date the staff pension fund had a capital sum 
of 14,362,968 francs at its disposal. 











CHURCHILL-ROOSEVELT HIGHWAY, TRINIDAD.—A road 
which is being constructed from Port of Spain, Trinidad, | 
to Fort Read, the new base of the United States armed 
forces, has been given the name Churchill-Roosevelt 
Highway . | 


These, however, while facilitating production hase | 
left the fundamentals of diamond forming to a large | 


a fine hole in a diamond to form a die, but the | 
development of machines which will automatically 
come to rest if any trouble should occur has | 
made it possible for a girl to attend to, say, 20 
machines carrying out an operation which in earlier | 
days required the whole time of a skilled man. 

The cutting of diamonds for jewellery is an ancient | 





ever-increasing speed of flight. Probably the 
greatest difficulty facing any initiate into this most 
strenuous profession is that of learning to visualise 


extent untouched. It may still take a week to drill | the whole of any particular problem with which he 


may be faced. A clear conception of its several 
constituents is certainly the most evasive and yet 
the most essential preliminary to the solution of any 
problem in astronomical navigation. All this is 
obviously clear to the author of the present work, 
who, besides being professor of geography at the 
University of Cambridge, holds the uncommon 
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distinction of having accompanied Captain Scott | carpenters’ shop. Each piece is cut to final length and | 24 hours daily and seven days a week. Colonel John 4. 
to the Antarctic in 1912. That his understanding | Shape, and marked with its location in the house. | Jouett, president of the Aeronautical Chamber of 
of the art of navigation is practical as well as | This procedure is expected to be used on all large Commerce of America, reported in January that 
academic is shown particularly in the assortment of housing projects in the future where wood-frame American aircraft factories, in 1941, produced °\),909 
blems which, with their fully-worked sobstiens | Structures are used and pre-fabrication is not followed. aircraft for war use. During the year, plant floor 
pre ° - . : : *| Federal funds allotted to defence housing since the | space for manufacturing aircraft was increased ‘rom 
fill some twenty of the 120 pages of this pleasingly | defence programme began, and up to January 15, | 25,000,000 sq. ft. to 46,000,000 sq. ft., not countiny the 
unorthodox book. His classic interests show to/ totalled 1,000 million dols., this being additional to| new plants still under construction. Colonel .J. ett 
advantage in the quality of the varied quotations he | many municipal and private housing programmes. reported that the monthly aero-engine production, as 
uses to leaven the stern logic of his subject; but| Reports of 135 Class I American railroads, published | the new year began, was 6,000,000 h.p., and that this 
perhaps it is because he is a geographer that he is | im February, show that the profits of the railways | is to be increased greatly during 1942. The Willow 
able to regard as simple, various stereographic during 1941 were over two and a half times greater Run bomber plant at Yipsilanti, Michigan, was com 
onstructions which the average air cadet might than for 1940. The net income of the lines in 1941 is} pleted early in 1942. It includes a building enclosing 
; - - wag & estimated at 500,545,671 dols., while that of 1940 was | 62 acres under one roof, probably America’s st 
be forgiven for regarding with awe. In the early only 191,050,214 dols. The past year is the first since | structure of its type. This large main unit is 3.120 ft 
stages, a graphic approach to the study of astro- | 1930 in which the net income of the railroads was over long by 700 ft. wide, with a wing 580 ft. lony and 
nomical navigation is invaluable. This book is | 500 million dols. The operating revenues of the 135/500 ft. wide near one corner. The main assembly 
unique in the emphasis it places on the practic- | lines during 1941 totalled 5,346,699,998 dols., which is | section is 2,800 ft. long and 700 ft. wide, including two 
ability of achieving results sufficiently accurate to | an increase of 1,048,700,000 dols. over that for 1940. | 150-ft. wide clear-span bays, each 2,800 ft. in lenoth 
be real, and so satisfying, with instruments readily American railroads, during 1941, built more miles of | This area is for the final assembly of the airfi 
available to anyone who will exercise a little patient new track than in any 12-months’ period in recent | for Consolidated B-24-D bombers. Within the am: 


- : . : years. The total is estimated at 2,000 miles and| building there is provided, for sub-assembly work. an 
ingenuity. It is unique, too, in having appended compares with less than 50 miles in the year 1940. | area 2,800 ft. by O40 ft., comprising four 60-ft wide 
a serviceable astrolabe, a set of scales for stereo- Most of the 1941 construction was to provide railroad | bays. This building is the production centre of the 
graphic figure drawing, a graduated are for attach- | service to new defence plants, but some mileage was | plant, which covers a 439-acre site. Near the building 
ment to a quadrant (easily made at home| built to relocate railways round reservoir areas which | is a hangar with an area of 261,400 sq. ft., a two-store, 
according to instructions given in the book) and all| will be permanently flooded by new flood-control reinforced-concrete office building ; a power plant, oil 
necessary mathematical tables, as well as extracts | projects. | houses, power substations, and other buildings. Th. 
from the Air Almanac. By introducing the reader Privately-owned American electricity supply com. | entire plant, which was financed by the United States 
first to the names of things without dull definition panies, during 1941, built new plants with a total Federal Government, required about seven months fo: 

c , > af the cohen capacity of 2,712,000 kW to meet the increased power construction and cost about 58,500,000 dols. The 
of any of them ; to = geometry . I * | demands created by the defence programme. This, how- | Ford Motor Company supervised the construction { 
devoid of Euclidian jargon; to time and the Air | ever was 600,000 kW less than had been planed, due to | will operate the plant. 

Almanac ; and then to a simple method of reducing shortages of materials, priorities of tools and equipment,| The La Guardia municipal airport, New York City, 
points in space to easily comprehended “ star | and defence demands on manufacturers. During 1942, | during 1941, handled 85,454 scheduled airline flights, 
marks” on earth, the involved concepts required | additions totalling 3,655,000 kW are scheduled for | according to the director, Major Elliot Haslett. This is 
by the usual teaching are brought to their simplest installations. Electrical output during the year was | an increase of 20 per cent. over the total for 1940, and, 
proportions. This accomplished, the student is 168,000 million kWh, which is 16 per cent. over that Major Haslett believes, makes the airport the busiest 
: : nes “mn : of 1940 and is thought to be the highest output for) in the world. Non-scheduled flights in and out of th 
shown how to project the astronomical triangle on ? ‘ ref agar Ax : a 
: : any nation in the world. Private supply companies | field totalled 5,787, and there were numerous military 
paper so as to obtain tolerably accurate results. accounted for 88 per cent. of the total. Operating | flights in addition. According to Major Haslett, the 
This process, like the others demonstrated in this expenses were 12 per cent. higher than in 1940, although | airport handled 283 flights daily. A flight is designated 
book, is well calculated to create a background for | the gain in revenue was only 10 percent. Taxes totalled as one aircraft landing or leaving the field; thus an 





— eho oe a 


that thorough understanding of astronomical prob- 
lems which alone can develop the steady con- 


fidence in his results which the modern air navigator 


must possess. 








NOTES FROM NORTH AMERICA. 


SumMARIES completed during January revealed that 
the United States construction industry in 1941 broke 
all records for the volume of work handled in any 


21 per cent. of the revenues, which was 2,670,450,000 | aircraft stopping to set down or to take on passengers 
dols. It is stated that the Tennessee Valley Authority | and then continuing its flight, would be scheduled as 
now has generating capacity of 1,043,670 kW in| two flights. La Guardia airport was opened in 1939 
64 plants. The authority was organised in 1933 and | and cost 40,000,000 dols. Four runways are provided 
the original generating capacity consisted of the| They are made of asphalt macadam and to a large 
Wilson Dam hydro and steam plants, which were built | extent are placed on artificial earth fill, since 357 of 
by the Federal Government at Muscle Shoals, Alabama, | the 558 acres of the airport was formed by building 
between 1918 and 1925. These stations had a capacity | up a swampy area. The lengths of the runways range 
of 244,000 kW. The one-hour peak load of all Ten-| from 3,500 ft. to 6,000 ft. A metal landing strip for 
nessee Valley Authority stations on January 1, 1942, | aeroplanes was used for Army manoeuvres during 1941 
was about 860,000 kW, the monthly output being | and proved very successful. Designed primarily for 
520,000,000 kWh. America began “war time” on/ military use on unfavourable terrain, or where time 


one year. Contracts reported for heavy construction February 9, when all clocks were advanced one hour. | does not permit of building a better field, it consists of 


alone totalled 5,868,690,000 dols., or 47 per cent. 
above the previous highest, that of 1940. When all 
small projects and residential building are added, the 
total construction for 1941 is 11,396,000,000 dols. 
Buildings accounted for two-thirds of the work ordered 
in 1941. President Roosevelt has submitted to Congress 
a budget for the next fiscal year, which begins on 
July 1, in which the allocation for non-military public 
works to be carried out during the coming fiscal year 


will be one-third below those scheduled for the present | 


year. Funds for such construction will be reduced 


from 740 million dols. to about 512 million dols. if | 
Congress follows the President’s recommendations. | 
This means that Federal funds for highway construction | 
will be reduced from 126,000,000 dols. to 88,500,000 | 
dols., while funds for non-military public buildings will | 
| turers during 1942 are expected to be 1,800,000 tons. 


be practically eliminated. 

Plans to increase the United States Army during 
1942 from the present total of 1,700,000 men to a 
strength of 3,600,000 will make necessary a cantonment 
programme to cost from 500 million to 1,000 million 
dols. Nine standard cantonments, each capable of 
housing 30,000 men, are now under construction. They 
consist of the standard type of wood-frame barracks, 
each to house 63 men, with large mess halls. In 


addition, five large tented cantonments are planned. | 


During 1940 and 1941, a cantonment programme was | 
provinces was: Ontario, 557 million board feet ; Nova | and at the other by a horse-shoe support, also of box 


carried out, at a cost of roughly 1,000 million dols., 


to house 1,200,000 men. The United States Federal | 
Works Agency, which provides the necessary housing | 


for other than military personnel in defence areas, now 
has in hand a 153 million-dols. programme to build 
42,000 wood-frame pre-fabricated houses on about, 


50 sites. This type of dwelling is finding extensive | 
favour in mass housing work, where duplication is pos- | 
sible and ‘rapid construction is desired. The common | 
practice is for the walls, floors and partitions to be made | 


in sections at some central plant and then delivered to 


the site. In a few hours a small group of workmen | 
at the site have the sections erected and ready for the | 


roof, which, in general, is not pre-fabricated, although 


this has been done with a few designs. Another prac- 
tice that is playing an extremely important part in the | 


mass housing programme is pre-cutting the woodwork, 
for houses which are not pre-fabricated, in a central 


'This daylight-saving plan is expected to save | individual steel strips 10 ft. long and 15 in. wide, and 


736,282,000 kWh of electricity annually. | weighing about 150 lb. The strips may be joined or 
Steel production in the United States during the | hooked together very quickly and easily to form a 
week ended February 22 was the second highest on/| tight, continuous and firm runway, possessing the 
record, according to the American Iron and Steel | great advantage that it can be readily disconnected 
Institute, 1,634,110 net tons being produced. This | and moved to another location. 
compares with 1,622,400 tons in the previous week,| The 200-in. reflecting telescope for Mount Palomar, 
1,526,700 tons for the same period a year ago, and the | Southern California, is now nearing completion. The 
record production of 1,650,500 tons in the week ended | new instrument, which is estimated to cost 6,000,000 
November 3, 1941. Canada expects to produce 3,000,000 | dols., is expected to increase existing knowledge ot 
tons of steel during 1942. The normal production | astronomy to a notable extent. The 200-in. disc was 
before the war was 1,200,000 tons, and the potential | cast at Corning, New York, in 1935. Particulars of 
production 1,700,000 tons. At the beginning of 1942, | this operation, and of the transport of the disc to 
Canada’s capacity was 2,400,000 tons, but new mills are | Pasadena, California, were given in illustrated articles 
expected to increase this figure to 3,000,000 tons. | which appeared, respectively, in the 139th and I4lst 
Canadian requirements from United States manufac- | volumes of Encrngertnc. The grinding and polishing 
| of the disc have occupied about four years. The weight 
Mr. A. 8S. Nicholson, Timber Controller of Canada, of the disc, about 16 tons, is carried by 36 compensators, 
has stated that the Canadian production of timber in| which consist essentially of a system of levers and 
1941 was over 5,087 million board feet, of which nearly counterweights arranged so that each gives a vertical! 
half was exported. The timber exported was sold for | reaction equal to exactly 1/36th of the total weight of 
75,000,000 dols., and about the same amount was/| the mirror in any position of the telescope. The tube, 


received for pulpwood exports. Mr. Nicholson, who| which is an open lattice framework, is supported by a 


|has asked that the production in 1942 shall be in-| yoke-type mounting. The two arms of the yoke are 


creased, reported that British Columbia alone sup-| parallel and 35 ft. apart, and each consists of a stee! 
plied 2,336 million board feet, while Quebec produced | tube, 10 ft. 6 in. in diameter and 1 in. in thickness 
940 miflion board feet. The production of the other | These tubes are connected at one end by a box girder 


Scotia, 403 million; New Brunswick, 375 million ;| girder construction. The lattice tube of the telescope is 
Alberta, 251 million; and Manitoba, 104 million. | 55 ft. 4 in. in length and 22 ft. in diameter, and th 
The timber output of the United States, in the same | weight of the complete assembly is 125 tons. The tel: 
period, was about 32,000 million board feet, which will | scope and the auxiliary equipment are housed in a dom« 
also be increased, in 1942, by at least 200 million board | 137 ft. in diameter, mounted on a circular wall 30 ft 
feet from the State forests alone. | high, having a rail track on the top, on which run the 

To make possible the production of 60,000 military | supporting wheels of the dome. The work is being 
aircraft in the United States in 1942 and 125,000 units | carried out for the California Institute of Technology 
in 1943, which is President Roosevelt's goal, two impor- 
tant steps are being taken. Firstly, automobile plants | 
are being converted to aircraft production and,| Iron aND STEEL Scrap FROM LONDON.—During the 
secondly, from six to ten new factories are being con-| past four months nearly 11,000 tons of scrap metal from 
structed in the centre of the country. Automobile | London buildings damaged by enemy action have been 
manufacturers have suspended the production of plea- | loaded into wagons and dispatched by the London Mid 
sure cars, and many factories used for that purpose are | land and Scottish Railway to iron and steel works. The 
already remodelled for aircraft production or will soon | transport of this material necessitated th® use of 2,900 
be so. American aircraft plants are now operating | wagons. 
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FRENCH CIVIL ENGINEERS OF | correspondence. One of its early inspectors, Henri | Danisy, and reported to the Académie de Montpellier 
THE EIGHTEENTH CENTURY.* Gautier (1660-1737), a native of Nimes, published two | in 1732, and by observation of structures on the point 
7 famous works: one on The Construction of Roads in | of failure. Danisy showed that, in small model arches, 
By S. B. Hamitton, M.Sc. |1715 and another on Bridges and Roads in 1716.| joints commenced to open between voussoirs under 
(ivi. engineering as a profession has its birth, | Gautier defended de la Hire’s smooth voussoir theory of certain loadings as the resistance of the abutments was 
far as we are aware, in Eighteenth-Century France, the arch, and described experiments he had made with progressively reduced. 
7 tart this period made Ko comparable progress | # wooden model which showed the importance of| Frézier instanced, among others, the failure of the 
a oa rh poh am While French engineers con- | 8¥bstantial backing at the spandrels. The piers of | abutment walls of a vaulted magazine, which com- 
i 1 main roads, aiineiie and numerous important | bridges should be as wide as one-fifth of the span, and menced on the striking of the centres. The medizval 
Se they also forged Sem the reer tee and | the depth of voussoirs at the crown, one-fifteenth of the | rule, quoted by Pere Lerand in his L’ Architecture des 
uaa rinciples laid down in the Seventeenth | 8P@n. Francois Blondel (1617-86) had made his piers | Vodtes (1643) gave a thickness nearly a third too 
Century the maibeniing science on which the theoretical | Of @ width equal to three-eights of the span. : |small; Gautier’s rule would have been nearly right 
essining of civil engineers in all countries came to be A considerable advance in engineering knowledge is * by pure chance ’ ; de la Hire’s method would have 
conedl, It will be convenient to consider the progress shown in the works of Bernard Forest de Belidor | given a safe thickness. One should not, urged Frézier, 
f the new profession during the century as divided | (1693-1761), a military engineer, born in Catalonia.| trust the judgment of people without theoretical 
Me rt cop ~—by the foundation of the Corps des | Belidor worked with Cassini and de la Hire in tracing | knowledge, however well versed in practice, to settle 
wed n et Fhaueées in 1716, by the organisation of the | the meridian from Paris to the north coast of France, | the thickness of abutments in arched buildings, unless 
bole des Ponts et Chaussées in 1747, by the appearance | #nd on their recommendation was appointed as @ pro- | they were in a position to copy an exactly similar 
of Coulomb’s memorable paper in 1773, and by the fessor at the School of Artillery at La Feére. It was | example, because an old practitioner was always an 
reorganisation of the Public Works Services in 1791. | doubtless to supply the need of his students for up-to- | old ignoramus, liable to be deceived as to the effect of 
The upkeep of the Monarchy and the Court entailed date text-books that he published his famous works : | any small variation. ! ; a 
, vast expense, covered by heavy taxation. The burden | @ Science des Ingénieurs (1729) and Architecture Dissatisfied with Couplet’s elaboration of de la Hire’s 
fell heavily on trade and industry, and their encourage- | Hydraulique (1737). For the dimensions of retaining | smooth-voussoir theory of the arch, Frézier had 


























approached Daniel Bernoulli (1700-1782) with a request 


ment became one of the principal duties of the Chan- | Walls, Belidor gave a table which he attributed to | 


cellors, and the 30 or so Intendants through whom 
local government was administered. Improved means 
of transport became imperative. The introduction of 
carts in the Seventeenth Century had ruined the minor 
roads, and the major roads, for which the State Trea- 
surer had been responsible since 1508, were quite 
inadequate to carry the ever-increasing traffic. Colbert 


Maréchal Sébastien le Prestre de Vauban (1633-1707), 


which amounted to giving the wall a width of 5 ft. at 
the top, a vertical back, and a batter of | in 5 to the 
face. He pointed out that this rule gave sections 
which were unnecessarily heavy for walls of small 
height, and unstable in walls 35 ft. to 40 ft. high unless | 


special care was taken in placing the backfilling. In 


attempted to improve the central organisation in 1661 ; | his own theory he assumed that most earths would 
but a considerable extension of the highway system stand at a slope of 45 deg., and that if such a slope 
was still urgent, even when it was supplemented by the | Were drawn from the heel of a wall, the wedge of = 
improvement of the navigable rivers and by a network between that slope and the back of the wall could be 
of canals. The connection between polluted wells and regarded as a mass of smooth balls held in equilibrium 


epidemics came to be recognised about the same by their own weight, the reaction at the slope, and the 


period, and the Jntendants were compelled to engage u 
engineers to improve drainage and water supply. | forces being in the proportions of 1: VY2:1. The 
Little is known of the engineers to the /ntendants in | force tending to overturn the wall was thus deemed to 
the early years of the century. As in England, some | be equal to the weight of the wedge of earth (all friction 
seventy years later, they were doubtless recruited from | and cohesion being disregarded) acting at a level one- 
surveyors, millwrights, masons and instrument makers ; third of the height of the wall above its base. This 
for the more important works, perhaps, officers were | gave too high a value; but as he took his stabilising 
seconded from the Corps du Génie and placed in the | moment to be the weight of the wall multiplied by the 
hands of architects. There was no clear line of | horizontal distance between the centre of gravity of 


resistance offered by the back of the wall, these three | 


for a simpler solution. Bernoulli called attention to 
what we now know as the Principle of Virtual Work, 
which in the case of the arch meant that, at the moment 
of failure, the overturning and balancing moments on 
any portion of the structure considered as a body in 
equilibrium must be equal. Portions of an arch 
| between Danisy’s points of rupture constituted such 
bodies: an idea which, in the hands of later investi- 
gators, particularly Coulomb and Perronet, laid the 
foundations of a sound general theory of the arch. 

As already mentioned, the maintenance of roads 
and other public services fell on the provincial Inten- 
dants. In carrying out this part of his duty, Daniel 
Charles Trudaine (1703-1769) so distinguished himself, 
|as Intendant of the Généralité de Riom, that he was 
| placed, in 1743, in charge of the roads and bridges 
throughout the country. Finding it impossible to 
recruit an adequate number of already trained engineers 
to carry out this work, Trudaine, in 1747, founded a 
| School for draughtsmen which in 1760 became the 
| Ecole des Ponts et Chaussées. In 1750, he reorganised 
| the Corps des Ingénieurs des Ponts et Chaussées, which 








demarcation between the work of the architect, the | the wall and the vertical passing through the extreme | had been in operation since 1716. The corps and the 


military engineer and the civil engineer. One man | toe, the calculated stabilising moment was also exces- 
might be all three in turn, if not simultaneously. | sive, as he virtually disregarded the crushing pressure 
The foundations of applied mechanics, as a branch | the toe of the wall would exert on the earth before 
of scientific study, were laid by Galileo Galilei in 1638 | overturning. 
in his classic, Two New Sciences (Strength of Materials| Belidor did not himself make any serious attempt to 
and Dynamics), and both had been somewhatelaborated | check the truth of his hypothesis; but, in 1745, 
by later scholars; but rules for building were still | Colonel Gadroy constructed a bin 3 in. high, closed at 
arbitrary, and quite innocent of science. Typical of | the front by a gate hinged at the bottom and restrained 
the period is a work entitled L’ Architecture Pratique, | by a horizontal cord at the top, passing over a pulley 
published in 1691 by Pierre Bullet (1639-1716), a|to a weighted scale-pan. The numerical results of 
Parisian architect, which remained the standard on | Gadroy’s crude small-scale experiments were of little 
building survey work and measurement, to the require- | value, and he continued to usé Belidor’s rule as a basis 
ments of the authorities in Paris, up to the time of | of calculation, although it made no distinction between 
the Revolution. Its interest to historians of engineering | the natural slope of a bank of earth, and the much 
lies in its treatment of such matters as the earth | steeper slope of the * plane of rupture” which Gadroy 
pressure behind retaining walls. Bullet argued that the | identified when the earth was about to slip and over- 
earth acts like a mass of smooth balls tending to roll | turn the gate. 
down a slope, but restrained from so doing by the| Belidor followed de la Hire in his theory of the arch, 
presence of the wall. He did not distinguish between | but he simplified the graphical method of determining | 





school, closely associated, formed a professional body 
of men specialising in civil engineering, as distinct 
from military engineering and from architecture. From 
| this period, the separation of the three professions may 
be regarded as having become effective. Under. a 
decree of 1772, the members of the Corps wore a smart 
uniform of grey, embroidered in gold and silver, which 
marked them out as officials of some importance. 

Much of the success of the Ecole des Ponts et Chaus- 
sées—indeed, of the Corps as a whole—depended on 
the fortunate choice of its founder director, Jean 
Rodolphe Perronet (1708-1794), who may be regarded 
as the father of civil engineering in France. He, and 
the leading members of the teaching staff, remained 
distinguished Members of the Corps, combining the 
duties of instruction with responsibility for important 
public works. The students, who after a time included 
a number sent by foreign governments, combined 
theoretical study with work in the preparation of actual 





the slope of the plane of rupture, and that at which | the forces. For the thickness of arch rings, Belidor was | schemes, and were in fact engineering “ pupils.” 


the exposed face of a heap of earth, or smooth balls, | content to quote Gautier ; for wall footings, he advised | 
would remain stable (the “ angle of repose 
writers); and his resulting formula was erroneous, | thirtieth of the height of the wall. Scamozzi, Philibert 
even on his own hypothesis. Nevertheless, he must be | de Orme and Palladio had advised widths of 1}, 1} 
given credit for introducing an idea which was developed | and 2 times the wall thickness, respectively : all had 
by Pierre Couplet de Torteaux (d. 1744) and by Belidor. disregarded the height. Belidor quoted the results of 
Bullet had no clear idea of the resolution and combina- | tests he had made at La Fere on small timber beams 
tion of forces. with ends supported, and with ends built-in. He made 
Contemporary with Bullet was Philippe de la Hire | few new experiments ; he established no new principles 
(1640-1718), who, in his Traité de Mécanique (1695), in mechanics; his buildings were sound, but undis- 
developed reciprocal diagrams for the form of a loaded | tinguished. His books, however, brought together the 
chain and the forces called into play in the parts of | science and practice of his day, subjected both to 
the chain by the loading, and used this method of force | penetrating criticism, and provided his students with a 
and link polygons to determine the loads which must | compendium of technical information hot otherwise 
be applied to the voussoirs of an arch to maintain available. Even as late as 1830, Navier thought fit 
equilibrium, if friction between the voussoirsis neglected. | to reissue La Science des Ingénieurs, with the text 
These propositions laid the foundation of graphic | unchanged, referring only by footnotes to the advances 
statics, but neither de la Hire nor his successors for | of the century succeeding the issue of the first edition. 
many decades realised the power of the instrument| Belonging in outlook to the same period as Belidor 
they had placed in the hands of the engineer. The|is the work of Amédée Francois Frézier (1682-1773). 
resulting “‘ smooth voussoir ” theory of the equilibrium | Born in Chambéry, he received a good general educa- 
of an arch, however, held the field for three-quarters of tion, studied in Paris under de la Hire and Varignon, 
a century. | wrote works on navigation and astronomy, travelled 
The control of public works was brought into an | in Italy, served in the French infantry as a lieutenant | 
organised system by the creation, in 1715, of the post of from 1702-07, when he entered the Corps du Génie, 
Directeur Géneral des Ponts et Chaussées, and by the’| reported on foreign and colonial fortifications, and, in | 
institution in 1716 of the Corps des Ingénieurs des Ponts | 1738, published at Strasbourg a book on Stéréometrie | 
et Chaussées; but little is known of the methods | (stone-cutting), for engineers and architects, which long | 
adopted to recruit and train the staff. The phrase | remained the standard treatise on that subject. To 
Ponts et Chaussées” was first used in Colbert's | the second edition (Paris, 1754) he added a third volume, 
——_____—_—_— —~— ——— | in 1769, including an appendix on the construction of 

* Paper read at a meeting of the Newcomen Society, | arches which epitomised the subject at that date. The 
held in London on Wednesday, March 11, 1942.| theory he advanced was essentially Belidor’s develop- 
Abridged. ment of de la Hire’s, justified by experiments made by 





Perronet was the son of a Swiss officer serving in 


” of later|a width equal to the thickness of the wall plus one- | the French Army, and was born at Suresnes, near Paris. 
| At the age of 15, he competed for entrance to the 


Génie Militaire. His name was placed on the waiting 
list for appointment, but as means were limited he 
turned to the study of architecture. In 1725, at the 
age of 17, he entered the office of M. Debeausire, whose 
practice included works on sewers, suburban roads and 
other public works, as well as buildings. Not till the 
age of 37, in 1745, did Perronet enter the Corps des 
Ingénieurs, as Inspector, to be appointed Engineer-in- 
Chief for Alengon in the following year, and returning 
to Paris as director of the newly founded school in 
1747. He became Premier Ingénieur in 1764 and held 
this post, the highest in the service, for 30 years. 
Perronet was directly responsible for the design of 
important bridges at Nogent-sur-Seine, Chateau 
Thierry, Mantes, Neuilly, Sainte Maxence (1774) and 
the Concorde at Paris (1787-92). Until 1790 he was 
also in charge of the widering and straightening of the 
main roads about Paris. He reduced his fieldwork to a 
regular system, and iv .oduced many original mechani- 
cal devices: a tip-wcgon, a mortar mixer, improved 
pumping and dredging plant. His motive power, 
however, was limited to the strength of men and 
animals. Perronet’s bridges were remarkable for their 
boldness in design. The width of the piers of the 
Pont de Neuilly, begun in 1768, was 12 ft., to carry 
an arch of 120 ft. span, that is to say, one-tenth of the 
span instead of the hitherto customary one-fifth. The 
arches of the Pont de Ste. Maxence, rising only 6 ft. in 
a span of 120 ft., were considered to have reached the 
practical limit of flatness in masonry arch design. The 
joints being laid in lime mortar, both bridges showed 
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considerable settlement on striking the centres, and | 
gave rise to adverse comment. Convinced, neverthe- | 
less, of the soundness of his designs, Perronet cmt 
ducted a daring experiment on the bridge he con- 
structed at Nogent-sur-Seine. The spandrel walls 
were commenced before the arch was complete, pro- 
ducing such a sinking of the centring at the haunches 
that the arch ring and the spandrel wall separated. 
Immediately the arch was keyed the spandrel walls 
were cut free from their continuation over the abut- 
ment, and the centres were struck. The spandrel 
filling rested again on the arch ring. Settlement, and 
the distortion of lines, originally level, marked on the 
sides of the bridge were carefully observed. From these 
observations it was not difficult to trace the line of 
thrust and to see where points of rupture, hitherto 
observed only in small models, tended to appear. This 
experiment was recorded in the Mémoires of the 
Académie des Sciences in 1773, from which a drawing 
is reproduced in A. Wolf's History of Science, etc., in 
the 18th Century (London, 1938). It is not improbable 
that the test was suggested by a perusal of Coulomb's 
historic paper published in the same year, in which 
the rotation of segments of an arch about points of 
rupture was analysed. Perronet’s paper contained no 
theoretical deductions from his experiment; neither 
did he revise his table of arch thicknesses, in which, 
if d the thickness of the arch ring at the crown, and 
D the span of a semi-circular arch (or twice the greater 
radius of a three-centred arch), 

d = 0-035 D + 1, all dimensions being in feet. 
Henri Gautier had given 

d = 0-067 D for hardstone, 
softstone. 

Perronet’s work, like that of Smeaton, Telford and 
Rennie in this country, was broadly based on shrewd 
intuition, backed by a capacity for applying theory 
when he found it helpful, without being intimidated 
by it when it conflicted with his judgment. His con- 
tribution to civil engineering practice lay mainly in 
the influence he exerted on younger men, at a time when 
the traditions of the profession were still fluid, by 
his example of hard work, courage, keen observation, 
and unswerving integrity. Perronet’s righthand man, 
from 1763 to 1792 when he retired, was Antoine Chezy 
(1718-98), born at Chdlons-sur-Marne, and admitted 
to the schoolin 1757. Chezy wrote a number of papers ; 
but as he was too modest to publish them, they did not 
circulate beyond the school. His name is commemor- 
ated in the Chezy formula for the flow of fluids in pipes 
and channels. 

Perronet, a teacher, constructor and organiser, con- 
tributed little directly to theory. Charles Augustin 
Coulomb (1736-1806) carried out no works of outstand- 
ing importance, but in his Essai sur une Application 
des Régles de Maximis et Minimis @ quelques Problémes 
de Statique, relatif a l’ Architecture (1773) he introduced 
the use of the calculus into engineering theory ; he set 
out the analysis of the resistance of beams, arches, and 
retaining walls on modern lines ; showed the influence 
of shear in the compression failure of brittle materials ; 
and recognised the fundamental importance of the 
proportional relationship between applied force and 
elastic distortion. His work on friction and the power 
of machines was no less important. As these contribu- 
tions came to be embodied in the writings of late: 
teachers of engineering, the theory of machines, the 
theories of structures and of the strength of materials 
were raised from the status of empirical doctrines to 
that of scientific studies. 


(To be continued.) 
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AnmMy TANK PRODUCTION IN THE UNITED STATES 
In fulfilling President Roosevelt’s plan for the produc- 
tion of 45,000 tanks in 1942, it is required that the rate 
of production should be 2.000 tanks a month by July, 
and 3,500 monthly by the end of 1942. 


SYMBOLS FOR ARC-WELDED Seams.—tThe practice of 
arc-welding has not yet, like that of riveting and bolting, 
acquired the time-saving conventions which simplify 
the drawings of these two latter constructions. Efforts 
have been made, notably in a British Standard Specifica- 
tion, to define and codify symbols denoting the different 
kinds and extent of welds, but the suggestions have 
not been accepted generally, the 
proposed symbols are somewhat complex and difficult to 
memorise. A simpler system has now been put forward 
by Messrs. Murex Welding Processes, Limited, Waltham 
Cross, Herts., and is fully illustrated and described in a 
leaflet. entitled The Murex System. of Weld Dimensioning, 
issued by the firm. The leaflet contrasts the new system 
with the best known two of those already proposed and 
is completed by a set of instructions to draughtsmen and 
by examples of its application. The system, which has 
been tried out in practice, merits careful consideration 
and in the leaflet Murex have certainly made 


possibly because 


Messrs. 


out a strong case for it. 
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'SINGLE-PURPOSE MACHINE TOOLS 


FOR WAR-TIME PRODUCTION. 
(Concluded from page 267.) 

Some further examples of simple improvised machine 
tools for the mass production of internal-combustion 
engines, designed and employed by the firm previously 
referred to, are described below and illustrated by 
Figs. 10 to 16, on this and the opposite pages and on 
page 330. The unit head dealt with in the previous 
article again appears in the machines illustrated in 
Figs. 10 and 11. The motor is of the flange type and 
the feed box is of generally similar construction to 
that shown in Figs. 4 to 8, page 266, ante, though 
there are some minor modifications. The machines 
shown in Figs. 10 and 11 are for various operations on 
the cylinders of heavy petrol engines. A rough cylinder 
casting, on which the only external machining that has 
been done is the facing of the flange, is seen in a fixture 
in Fig. 10. 
simultaneous drilling of ten 
diameter, in the flange. 

The quill of the unit carries a head with internal 
gears for rotating the drills from the spindle running 
in the quill. The head slides on a pair of rods projecting 
from the face of the fixture and is provided with a stop 
rod for automatically terminating its traverse. The 
lever on the fixture actuates the lever for operating the 


holes, each 43 in. in 




















MACHINES FOR Factne VALVE SEarTs. 


worm cradle of the feed gear, which is similar to that 
illustrated in the previous article. The handwheel is 


| for the rapid withdrawal of the drills. The motor in this 
| machine is of 3 h.p. and runs at 1,430 r.p.m. The spindle 


| 


The operation being carried out is the | 


| 
| 
| 


| 


jenter the cylinder port openings. 


speed is 204 r.p.m., and the feed of the drilling head 
is 1-682 in. per minute, or 0-005 -n. per revolution of 
the drills, the drill speed being 336-4 r.p.m. The cylinder 
spigot is entered into the fixture, this operation being 
facilitated by the fact that the weight of the cylinder is 
taken by a pair of rollers curved to suit its radius and 
mounted on a cantilever arm. The drill thrust is taken 
by dogs bearing on the end of the cylinder and lateral 
movement is prevented by adjustable brackets, which 
This arrangement 
can be seen on the left of Fig. 10. 

The group of unit heads shown in Fig. 11 are used for 
machining the valve throats, spot-facing the inlet valve 
seat, and facing the recess for the Steliite seat for the 
exhaust valve, the cylinder having its head integral 
with the body, as will be clear both from the example 
seen in place in one of the machines and that standing 
to the right of that machine. The unit is of the normal 
type with a flange motor of 2 h.p., running at 940 
r.p.m. Since the parts to be machined lie at an angle 
to the axis of the cylinder the work fixture is set at a 
corresponding angle to the machine spindle axis. A 
shaft carrying the tool is coupled to the spindle by 
means of a quick change chuck. This shaft is supported 
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in bearings in a long projecting boss cast integrally 
with the fixture, so that full support is given to the 
tool close up to the work. This boss can be distin- 
guished in the machine on the left of Fig. 11, projecting 
from the hole in which the cylinder spigot is entered. 
The cylinder flange is held up against a facing sur- 
rounding the hole, by means of dogs, as seen on the 
right-hand machine in the figure. The lower end of the 
larger dog rests on a projecting pin which fits into a 
conical hole, this pin being visible on the bottom 
flange of the fixture on the left-hand machine. The 
upper end of the dog is fitted with a similar pin for 


which a suitable conical seating is formed in the smaller | 


dog. The latter, as will be seen in the right-hand 
machine in Fig. 11, bears on facings on the cylinder 
top and can be swivelled, so that whole arrangement 
vives a universal adjustment as well as a firm clamping 
effect. The clamping pressure is applied by a screwed 
rank-handle and the screw fitted with helical 
ompression spring to ensure rapid disengagement. 

For the machining of other parts of the engines 
mprevisations have been made with drilling machines. 
Some of the operations are carried out on different 
types of universal radial drilling machine, as shown 
n Fig. 12. Although a number of such machines 
formed part of the equipment of the shop and are of 
great service in normal conditions, owing to their 
capacity, wide speed and feed ranges, and other charac- 
teristics, the output required rendered it necessary to 
onsider the provision of additional machines, which, 


18 a 


however, it was impracticable to obtain in the cir- | 


umstances. As in this figure, the existing 
machines are employed, but the most extensive use is 
made of the simpler column type of drilling machine 
usually with traversing table and sensitive feed, altered 
to suit the particular conditions. A good example of 
such alteration is showmin Fig. 14. Here the column 
und drive of a Herbert drilling machine have been 


seen 


removed from the baseplate and table and mounted on | 


1 columnar base. For the table is substituted a base, 
made from the same pattern as those of the machines in 
Fig. 11, and carrying a fixture to hold the upper part 





| 
| 


| 
| 





RapiaL DRILLING MacuINes OPERATING ON CRANKCASES. 


of the crankcase at an angle. A multiple drilling head 
has been fitted to the existing drill spindle, transmission 
from this spindle to the 22 spindles grouped in the 
multiple head being through spur gearing. 

The actual operation seen in progress in Fig. 14 is 
the simultaneous tapping of the holes for the studs 
passing through the cylinder flange. The holes for 
three cylinders are done at one time after which the 
crankcase is slid along the fixture into a position for the 
tapping of the holes for the reamining three cylinders 
on that side. The crankcase is then reversed on the 
fixture and the sequence repeated. The holes are 
tapped { in. in diameter with 24 threads per inch. The 
holes are drilled for tapping in a machine similarly 
arranged, the only difference being that the multiple 
head carries a jig for centring the drill points close 
to their entry into the work, as seen in Fig. 13. 
are provided on the multiple head casting at the 
corners. These are visible in Fig. 14 and the jig hold- 
ing-down bolts for the drilling machine pass through 
them. They are not in use with the tapping machine. 


Lugs | 
| only within the compass of most engine manufacturers, 


In both the drilling and tapping machines the multiple | 
head is prevented from moving laterally by a pair of | 
circular guide rods passing through the head and carried | 


on the columnar base. 

The type of machine shown in Fig. 14, after modi- 
fication, is used for a number of other operations, 
examples of which are illustrated in Figs. 15 and 16. 
The two-spindle machine shown in Fig. 15 has been 
fitted with two 8-spindle heads for forming the stud 
holes in the facing on the cylinder for the water 
jacket inspection cover. Eight holes, 0-213 in: in 
diameter, are drilled simultaneously in the machine on 
the left while the drilled holes are simultaneously 


tapped to } in. in diameter with 28 threads per inch | 


in the right-hand machine. The jig guide attachment 
for the drills is clearly seen. The cylinders are clamped 
in fixtures and are readily transferred from the drilling 
side to the tapping side. 
on columnar bases to accommodate the multiple heads 


The raising of the drill head | 


The main purpose of this illustration is, however, to 
show a further adaptation of this type of drilling ma- 
chine. Here the normal drilling head and column is 
bolted to a columnar base with an inclined top in order 
to give the correct inclination for the machining of the 
valve-guide holes in the cylinder. The hole is first 
drilled to a diameter of 0-672 in. and is then reamed 
to a diameter of 0-6875 in. The boss is then spot- 
faced. The spindle is provided with a quick change 
chuck to facilitate the changing of the several tools. 

As previously pointed out, it is not suggested that 
manufacturers of machinery should produce their own 
machine tools, but the supply of such tools is at present 
limited and the normal machine tool is often more 
complex than is required for the special work now 
being carried out so extensively. Improvisations such 
as those described above are, on the other hand, not 


but also possess two important economic advantages. 
These are, firstly, that valuable time can be saved in 
equipping a shop to meet a temporary condition, and, 
secondly, that since the parts required are not costly, 
they can be scrapped without any real loss when they 
have fulfilled their purpose. If a shop is now equipped 
with standard machine tools built to last long and 
perform a wide range of functions many such tools 
will be redundant after the termination of the war 
and their dispersal in large quantity would be likely 
to cause serious unemployment in the machine-tool 
industry, and, incidentally, to check technical develop- 
ment in that industry. This consideration is therefore 
an additional reason why improvisation, under present 
conditions, is a sound policy, its only limitation being 
that the adapted machines are not likely to be of much 
real utility when normal times return. It is, of course, 
| realised that some standard machine tools must be 
| purchased when necessary, but the requirements will 
| approximate more nearly to those of normal times. 

| It may be mentioned, in conclusion, that the Nuffield 
| Organisation, Cowley, Oxford, was responsible for the 


| 
| 
| 


and work fixtures can be distinguished on the left of | development of the methods described in this and in the 


‘Fig. 16 in which this two-spindle machine appears. ' preceding article. 
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FLUXES FOR SOFT SOLDERS. | INSTITUTION ELECTIONS. 


Last September* we published a summary of a| 
first interim report on an investigation into non- 
corrosive fluxes for use in soft soldering, conducted 
it the Battelle Memorial Institute, Columbus, Ohio, | 
U.S.A., by Mr. H. Peters and Dr. B. Gonser. 


ENGINEERING. 








INSTITUTION OF CrviL ENGINEERS. 
Member.—Harry Watson Smith, Tibshelf, Derby- 
shire. 
We Associate 
mentioned that the problem was also being studied in | Worcester ; Samuel Henry Windrum Middleton, B.A., 


this country, in the laboratories of the Tin Research | B.A.I. (Dublin), Belfast ; 


Institute, at Greenford, Middlesex, and a second | Derby. ; 
interim report on the work so far carried out is con- Associate Member.—Norbury Anderson Bennett, 


tained in a recent publication of the Institute. The B.Sc. (Eng.) (Lond.), London, 8.E.6; Jack Duerden, 
author of the report, Mr. H. C. Watkins, states that Nelson ; Joseph Noel Kendall, Dovercourt. ‘ 

the investigation at Greenford has dealt with certain | _ Student to Associate Member, Edmund Collins, 
cheaper and more readily available agents than those Selby, Yorkshire; W illiam Seymour Harris, Cardiff ; 
referred to in the first interim report. Many of these Donald Murrie Hutton, Torquay ; Ivan Geoffrey 
agents have already been used, or proposed, as fluxes, Moore, B.Se., I h.D. (Leeds), ( hippenham ; Ewart 
but an endeavour has been‘ made to ascertain the com Renton Shackleton, Tunbridge Wells ; George Maughan 
positions which are specially suitable for certain parti- Thompson, B.Se. (Eng.) (Lond.), Coventry ; Enoch 
cular purposes, bearing in mind that the residues, like Wharmby, B.Sc. Tech. (Manch.), W alkden, near 
those of rosin flux, should be non-corrosive. An aqueous Manchester; Owen Tudor Williams, B.A. (Cantab.), 
solution of lactic acid is found to be an effective flux | Berkhamsted ; Richard George Brooks 
for use in the soldering of copper, brass and bronze, | ‘ litheroe, Lanes. 

even when tarnished, and is moderately good on clean 
steel. It is, however, much improved by the addition 
of a * wetting” agent, which not only facilitates the F, 
spreading of the flux, but also suppresses spluttering Atkinson, London, S.E.3 ; Arnett Richardson Dunton, 
when the hot soldering irons applied. The percentage Altrincham ; William Kirkland Fleming, Scarborough ; 
composition, by volume, of a satisfactory flux is given “edric Harald Flurscheim, B.A., Manchester. 
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Associate Member to Member.—Leonard 


is lactic acid 15; Calsolene oil 0-2; and water 84-8; 
Calsolene oil is a proprietary wetting agent made 
by Messrs. Imperial Chemical - Industries, Limited ; 
but other wetting agents may be employed provided 
they are stable in lactic acid. The report states that 
only a trace of residue remains after the soldering 
operation and that this is non-corrosive on copper 
and copper alloys and has only a very slight effect on 
steel and tin-plate. This flux is therefore particularly 
useful in cases in which the hard residue from rosin 
would be objectionable; thus, it has been found 
suitable for use in the soldering of phosphor-bronze 
hair springs for instruments. 

The addition, to rosin, of a small percentage of 
aniline hydrochloride (the name of a substance patented 
both in this country and in the United States) con- 
siderably improves the effectiveness of this flux on 
tarnished copper, brass, and bronze. A flux which is " - : : : : 
stated to be evitable for use both in hand and dip- mond Kernon ; Fred Shackleton ; Alfred Smith, B.Sc., 
soldering operations contains 20 per cent., by weight, | - -L.C., Wolverhampton ; 


of rosin, 1 pet cent. of aniline hydrochloride, and | Chester. - . 
79 per cent. Pt methylated spirit. | Graduate to Associate Member.—Isaac Norvick, M.Sc., 


No corrosion has | o- - 
been found to occur when this flux is used in the solder- | D-1-C., A.I-C.; Thomas Kenneth Ross, Birmingham. 
Student to Associate Member 


ing of copper, copper-base alloys and tin-plate. It is | - : - om : . 

not, bowen Bees... 4 for use in aaidep instru. | 4-L 4 Eric Weederick Jolie Tomslin, B.Se., Fa.D., 
ments having steel parts, such as a magnetic compass, | A.K.C., ALC, 
since the residual chloride vaporises sufficiently to | 
produce slight rusting. Furthermore. care should be | 
taken to avoid inhaling the vapour as it is poisonous. 
When a non-corrosive flux, leaving a non greasy residue, 
is required for use in soldering tin-plate articles, the 
following composition (given in percentages by weight) 
has found useful: rosin 20, lactic acid 5, and 
methylated spirit 75. It has been applied successfully 
to the machine soldering of food tins, in conjunction 
with a covering layer of zinc-ammonium chloride on 
the bath of solder. I[t has also been found more 
effective than plain rosin on tarnished copper. 

Mannitol is a non-corrosive, non-toxic material, but 
its fluxing properties are somewhat weak. Mixtures 
of mannitol with rosin, however, are considerably more 
active than either material separately. A mixture of 
four parts of rosin and one part of mannitol has been 
found effective with tarnished copper and has a slight 
fluxing action on clean steel. A further improvement 
results from an addition of from 10 per cent. to 20 per 
cent. of lactic acid, the flux then being found very 
satisfactory with tarnished copper and brass, and quite 
effective with steel. The flux may be produced in a 
syrup-like form by heating suitable proportions of 
rosin and mannitol with lactic acid dissolved in methy 
lated spirit and allowing the product to cool. The 
following percentage composition (by weight) has been 
found to form a useful flux: rosin 48, mannitol 12, 
lactic acid 10, and methylated spirit 30. The residue 
left after soldering is hard and resinous but corrosion 
tests carried out over a period of more than six months 
have shown it to have no effect on steel, copper and 
tin-plate. The possibility of using a flux having a 
basis of rosin and mannitol as a filling for cored solder 
is under consideration. 
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| Member.—R. C. Hider, London; F. C. G. 
| London. 

Associate Member.—W. Baxendale, Wallasey ; J. M. 
Birch, London; P. L. Dicker, Chatham; R. G. 
Grout, London; Captain J. W. Jones, Bristol; H. L. 
Millward, Halifax; N. S. Taylor, London; M. C. 
Vickers, Gateshead. 
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Lance Shuttleworth, Middlesbrough. 
Walter Alan Speedy, 


Member. 

Associate Member to Member. 
London. 

Associate Member.—Blidk Crawley, M.A., A.LC. ; 
Edward William Greensmith, B.Sc., A.C.G.I.; Harold 
Holdsworth, B.Se.Tech., A.M.C.T.; William Alexander 
Joiner, M.Se., F.LC., Wellington, N.Z.; Denis Ray- 
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SOCIETY OF CHEMICAL The annual 
meeting of the Chemical Industry 
will be held at the Royal Institution, Albemarle-street, 
London, W.1, on Friday, July 10. The Council will 
meet in the morning and the members in the afternoon. 
Further particulars regarding the meeting will be an- 
nounced in due course. 
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* See ENGINEERING, vol. 152, page 190 (1941). 
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Mr. James Boot has re-elected President and 
Mr. M. G. TWeepir£, honorary secretary, of the Instity 
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Report of the Inspection of Machinery | 
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James Miller Wishart, Man- | 


Mr. G. SAMUEL Mason, B.Sc. (Leeds), M.LChem.§.. 
has completed his work with the Ministry of Supply and 
has established a consulting practice at Keighley, Yorks 


Mr. Mason specialises in the utilisation of waste prod: 
Proressor D. M. Newirr, M.C., D.Se., Ph.D., A.B. 
A.L.C., Chemical Technology Department, Imperial ('»| 
lege, London, has been elected a Fellow of the |! 

Society. 

Mr. ARTHUR \.M.1.Chem.E., 
pointed works manager of the tar-distillation pla 
Messrs. United Coke and Chemicals Company, Lin 
Whitehaven. 

Dr. P. D. 
who 


Dopp, has bee: 


Proressor J. C. Huns, 
Franklin Gold Meda! 
members of 


MERICA and 


have been awarded the 
have 


Franklin Institute. 


Mr. A. SANDERS has been re-elected chairman 
Bristol Section of the Society of Chemical Industry 


been elected honorary 


CapTain J. W. Jones has been elected chairman 
Messrs. H. W. HAWKER and A. F. WILLS, vice-chairme: 
of the Western Area Committee of fhe Associated Ro 
Operators, Limited, 120, Pall Mall, London, 5S.W.1 


Mr. E. A. W. Turpetr, Mechanical Engineer, Ka 
leigh Works, Southern Railway, is t@ take up the appoin 
ment of Assistant Chief Mechanical Engineer on May 
Mr. F. Munns, Works Manager, Ashford, has bee 
appointed Works Superintendent, Eastleigh, and Mr 
M. 3. HatTcHey, hitherto Carriage and Wagon Works 
Manager, Eastleigh, is to succeed Mr. Munns as Work 
Manager, Ashford. Mr. A. DEAN, London (East) Div 
sional Engineer, Purley, been appointed 
Engineer (General Maintenance) in 
Cc. A. G. Lintor, M.B.E., who is retiring on April 30. 


Mr. W. E. Hart is retiring from the position of Div 
sional Superintendent, Birmingham, Great Western Rail 
way, and is to be succeeded by Mr. A. V. R. Brows 
hitherto Divisional Superintendent at Chester. M: 
H. H. Swirt, who was appointed new-works assistant t 
the Superintendent of the Line, Paddington, in February 
1941, is to succeed Mr. Brown as Divisional Superinte: 
dent, Chester. 


has Assistant 


succession to M 


Proressor T. P. Hitprren, D.Se., F.LC., Campbe! 
Brown Professor of Industrial Chemistry, University of 


Liverpool, has been elected a Fellow of the Royal Societ 


Alcester, Warwickshire 
have appointed Messrs. De PELICHET McLEop AN! 
Company, Limirep, P.O. Box 205, Hastings, New Zea 
land, their agents in New Zealand ; Messrs. 8S. BEREND 
SEN, LIMITED, 10, Philpot-lane, E.C.3, their 
Iceland, Portugal and Turkey ; MESSRS 
Dowson AND Dornson, P.O. Box 7764, 29, Webber-street 


Messrs. MACROME, LIMITED, 


London, 
and 


Selby, Johannesburg, their agents in the Union of Sout! 
Africa 





SOUTH-WEST. 


CARDIFF, Wednesday 
Welsh Coal Trade. 
brisk demand for practically al 
week. As, however, col 


The 
market encountered a 
descriptions during the 
lieries were still concentrating upon meeting the requir¢ 
ments of the essential war industries and the public 
utility undertakings, there was little coal available fo 
ordinary consumers and contract deliveries to them cor 
tinued to be in arrears. As a result, the amount of new 
business that could be considered for delivery over some 


Operators on the steam-coal 


past 


months to come was again strictly limited and the genera 
tone remained very firm. On export account considerabk 
interest was displayed by buyers in the markets that 
still rémain open for Welsh coals, but in view of the lack 
of supplies and the difficulties encountered by shipper 


in securing the necessary licences, new business was ver) 


No. 2. By R. A.| 


| outlets. 


quiet. Best large descriptions continued in stead 
demand but supplies were extremely difficult to negotiat« 
for early delivery. There was a keen interest in the sized 
sorts, but these were also well provided with forward 
Bituminous small kinds again 
features and potential outputs were well sold for a long 


time ahead. Some of the better grade dry steam small- 


were strong 


| were active but inferiors were still fairly readily obtainabl 


School of Engineering Research, University of Toronto. 


for early delivery and were dull. Cokes and patent fue! 


were quiet. 





LECTURES ON ADMINISTRATION. On page 309, anf 
we announced that five lectures on “ The Elements « 
Administration" are to be given by Mr. L. Urwick 
under the auspices of the London Branch of the Institut: 
of Industrial Administration. We regret that the tit! 
of the third lecture was erroneously printed as “ Con 


mencing ” ; this should have read “* Commanding.” 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Great activity prevails in all branches 
of the staple trades of Sheffield, and deliveries to con- 
suming works are being maintained at a satisfactory rate. 
The demand for basic steel is greater than it was a year 
ago, and efforts are being made to increase production. 
in active trade is being done in steel-making alloys. 
Heavy crushing and grinding equipment, used for break- 
ing up coal, stone, and iron-ore, is in better demand, and 
a more extensive business is being done in cement- and 
concrete-mixing equipment. The heavy demand for 
stee|works’ and ironworks’ machinery and related equip- 
ment has been well maintained. A large variety of plant 
is on order, including rolling mills, forging plant, foundry 
equipment, boilers, and large hollow forgings and boiler 
Sheffield works specialising in the production 
of railway rolling stock report an increasing demand on 
account. There is considerable activity at works 
turning out agricultural machinery parts, and larger 
quantities of such products are being supplied to agri- 
engineering centres in various parts of the 
than has been the case for some time past. 
In the special-steel branches the position shows little 
only a very limited quantity of these types of 
steel are being supplied to ordinary commercial custo- 
ners. Electrical orders are more numerous, and Sheffield 
. sapplying makers of generators, transformers, switch- 
gear, ete., with larger quantities of high-efficiency steels, 
machinery and engine parts. The tool-making branches 
continue active and outputs have increased to a high 
level Engineers’ small tools are in particularly heavy 
hacksaws and twist drills, precision 
tools, files, rasps, and milling cutters are among the items 

which large quantities have been ordered. 


drums. 
home 
eultural 
country 


change ; 


demand ; blades, 


Yorkshire Coal Trade. 
the coal trade has undergone little change. The inland 
demand for coal is good, and industrial fuel is moving 
freely 


South 


There is a strong demand for steams, and the 
Slacks and smalls 
are steady, and the house-coal market is satisfactory. 
Foundry and furnace cokes are progressive media. 


call for locomotive coal is also good. 





The general position in | 


| for 
| demand is quiet and saleable tonnage is considerable. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The aggregate output of iron and 
steel is exceptionally heavy and the still increasing 
production promises to meet satisfactorily the demands 
for all requirements of national importance. The quantity 
of material available for the usual commercial under- 
takings, however, is still small. Most raw materials 
are plentiful, but high-grade foreign ores are scarce and 
this circumstance necessitates the extensive use of sub- 
stitutes. Pig iron, with the exception of hematite, is 
abundant and there is no scarcity of semi-finished iron 
and steel. Generally the production of finished com- 
modities is sufficient for essential requirements. 
| Cleveland Iron Trade—The somewhat increased de- 
mand for foundry iron is amply covered, though local 
| brands are still scarce. The output of Cleveland pig is 
still light and intermittent. The volume of business 
| passing through merchants, although only moderate, 
is on a slightly increased scale, but most pig-iron con- 





sumers continue to buy directly from the producers. The | , 


| Official values of Cleveland pig are at the equivalent of 
| No. 3 quality at 128s. delivered in the Middlesbrough 
| district. 


Basic Iron.—There is no sale of basic iron, the nominal 
price of which remains at 120s. 6d. 

Hematite.—The shortage of hematite continues, not- 
withstanding the large and increasing consumption of 
substitutes ; further restriction of distribution has there- 
| fore been unavoidable. Delivery licences are issued 
very cautiously and parcels are supplied only for essential 
|}needs. The stabilised quotations for hematite remain 
at the level of No. 1 grade of iron at 138s. 6d. delivered 
to North of England areas. 

Foreign Ore.—Larger supplies of foreign ore would 
be welcome although a much larger proportion of local 
land other native ironstone is being used at the blast 
furnaces. 

Blast-Furnace Coke.—The recognised market figures 
Durham blast-furnace coke are firm though the 


Manufactured Iron and Steel.—Stocks of semi-finished 


|iron and steel, although much reduced, are kept at a 


NOTES FROM THE NORTH. 


GLasGow, Wednesday. 


Scottish Steel Trade.—There has been little change in 
the Scottish steel trade during the week, and although one 
or two branches are somewhat quieter, conditions are 
The demand for continues 
and the call for special steels is increasing. Heavy steel 
generally is a trifle dull at the moment, but the lighter 
grades are being specified freely. Black-steel sheet 
makers are well placed for business, and although gal- 
vanised varieties are in poor request some improvement 
in demand is overdue. The raw material position is | 
fairly satisfactory. Prices are unchanged and are as 
follows :—Boiler plates, 17/. 12s. 6d. per ton; ship 
plates, 161. 3s. per ton; sections, 151. 8s. per ton; 
medium plates, 4 in. and thicker, rolied in sheet mills, 
211. 158. per ton; black-steel sheets, No. 24 gauge, 
221. 158. per ton; and galvanised corrugated sheets, | 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. | 

Valleable-Iron Trade.—In the West of Scotland malle- 
able iron trade business generally is fairly good and there 
is no fear of a shortage of raw materials at the moment 
as collections of both malleable and cast-iron scrap has 
assured production for some time to come. The re-rollers | 
of steel bars are still somewhat quiet. The amount of | 
work allocated to the present period can be completed | 
easily, well within the time, and the forward position of the 
quarter is not very promising. | 


very satisfactory. plates 


The stocks of semies held | 
are sufficient for any urgent requirements. The follow- | 
ing are the current quotations :—Crown bars, 151. 12s. 6d. | 
er ton; No. 3 bars, 132. 12s. 6d. per ton; No. 4 bars, | 
131. 178. 6d. per ton; and re-rolled steel bars, 171. 15a. | 
per ton, all for home delivery. | 
Scottish Pig-Iron Trade.—There is still a strong | 
demand for Scottish pig iron. Hematite and basic | 
ron, as well as foundry grades, are all quickly taken up, 
“© that stocks are not allowed to accumulate. To-day’s 
market quotations are as follows :—Hematite, 61. 18s. 6d. 
per ton, and basic iron, 61. 0s. 6d. per ton, both delivered 
at the steel works ; foundry iron, No. 1, 6l. 5s. 6d. per 


|for the 


|The aggregate horse-power of new installations, com- | “st : 
| Finish,” by Dr. Geo. Schlesinger. 


| satisfactory level by the steady delivery of home pro- 
| ducts. 


The aggregate output of finished materials is 
exceptionally heavy. Efforts are largely concentrated 
on increasing the production of special alloy steels, for 
which there is a large and increasing demand. In- 
creased demands for shipbuilding requisites, boiler and 


other plates are being met, but only by keeping the mills | Meeting. 


running at full capacity. Manufacturers of structural 
material are better employed than has been the case 
recently, and the increasing demand encourages the 
hopes of an early return to the full employment of plant. 
Galvanised sheets are difficult to obtain and black sheets 
are being increasingly used in their place. 
Scrap.—Deliveries of scrap are large and users of 
most light grades have practically satisfied their needs 
time being, but consumers of heavy classes, 
although extensively bought, are still anxious to place 


| 
NOTICES OF MEETINGS. 

Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 


| morning in the week preceding the date of the meeting. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night. 
5.30 p.m., Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. General Meeting. . ‘“‘ A Review of Recent Pro- 
gress in Heat Transfer,”’ by Professor C. H. Lander. 
North-Western Branch: To-night, 7 p.m., The College of 
Technology, Manchester. Joint Meeting with Tur 
MANCHESTER ASSOCIATION OF ENGINEERS and the North- 
Western Association of THE INSTITUTION OF CIVIL 
ENGINEERS. ‘“‘ Proneness to Damage of Plant Through 
Enemy Action,”’ by Mr. Hal Gutteridge. 

NortTu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘‘ Roughened Hull Surfaces,” by 
| Mr. R. W. L. Gawn. 
| KEIGHLEY ASSOCIATION OF ENGINEERS.—To-night, 

7 p.m., The Victoria Hotel, Keighley. “ Building Up 
Worn Parts by Metal Spraying,”’ by Mr. N. H. Kitchen. 
| INSTITUTION OF CIVIL ENGINEERS.—North-Western 
| Association: Saturday, April 25, The Engineers’ Club, 
| Albert-square, Manchester: 2 p.m., Students’ Meeting. 
2.15 p.m., Annual General Meeting. ‘“‘ Post-War Plan- 
| ning and Reconstruction,”” by Mr. H. J. Manzoni. Rail- 
| way Engineering Section: Tuesday, April 28, 5.30 p.m., 
| Great George-street, Westminster, S.W.1. “‘ The Repair 
|of War Damage to Railway Way and Works in the 
| London Area,”’ by Mr. Arthur Dean. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North M id- 
| land Students’ Section: Saturday, April 25, 2.30 p.m.. 
The Hotel Metropole, King-street, Leeds. “ E.H.T. 
| Switchgear,”” by Mr. A. R. Rumfitt. Scottish Centre : 
Tuesday, April 28, 6.15 p.m., The Royal Technical 
| College, George-street, Glasgow, C.1. Annual General 
Meeting. The Education, Training and Personnel Sub- 
Committee’s paper: “ A Critical Review of Education 
and Training for Engineers,’”’ presented by Dr. A. P. M. 
| Fleming, to be read by Mr. S. E. Goodall. Installations 
| Section : Thursday, April 30, 6 p.m., Savoy-place. 
| Victoria-embankment, W.C.2. Informal Discussion on 
| “* Electrical Installation Problems in War Factories,” to 
| be opened by Mr. W. R. Watson. 
| RoyaL Socrety or ArRtTs.—Monday, April 27, 1.45 
| p.m., John Adam-street, Adelphi, W.C.2. Cantor Lecture 
Il. “The Distribution of Electricity,” by Mr. E. 
| Ambrose. Wednesday, April 29, 1.45 p.m., Ordinary 
* The Post-War Home.” Tenth Lecture of the 
| series. “ Lighting, Heating and Ventilation,” by Mr. R. 
Fitzmaurice. 

JUNIOR INSTITUTION OF ENGINEERS.—Sheffield Section : 
Tuesday, April 28, 6.30 p.m., The Central Library, 
Surrey-street, Sheffield, 1. Special Meeting. Lecture : 
**Synchrophone as an Aid to War-Time Training,” by 
Mr. N. Sandor (with demonstration). 

INSTITUTE OF FUEL.—Thursday, April 30, 2.30 p.m.., 
The Connaught Rooms, Great Queen-street, Kingsway. 
W.C.2. “ Practical Application of Gas Producers to 








substantial orders. 








CANADIAN WATER-POWER RESOURCES.——According to | 
figures issued by the Hon. T. A. Crerar, Dominion | 
Minister of Mines and Resources, the Canadian water- | 
power installations now under construction should | 
increase by 650,000 h.v. the total capacity of poe 
electric plants in the Dominion during the next 1} years. 


pleted in 1941, amounted to 254,600 h.p., and brought 
the total capacity of water-power plants, on January 1, 
1942, to 8,845,038 h.p. It is estimated that the total 
production of electrical energy in 1941 exceeded or the | 

| 





million kWh, constituting a new high record. For the 
first ten months of 1941, the output was more than 
8 per cent. higher than the total for the corresponding | 
period of 1940. ty 
! 
RELEASE OF IMPORTED ROAD VEHICLES.—The Minister 
of War Transport has decided to release 700 International 
Harvester vehicles which he has imported from the 
United States. Applications for licences to acquire these 
vehicles should be made to the Regional Transport Com- | 
missioner for the Region in which the vehicles are to be 


ton, and No. 3, 61. 3s. per ton, both on trucks at makers’ 
Vards 


jused. About 100 chassis of six to seven-ton lorries, and 
| 100 chassis of the 10-ton articulated vehicle are immedi- 
ately available, while 300 six to seven-ton lorries are being 
fitted with three different types of bodies, namely, timber 
INSTITUTION OF STRUCTURAL ENGINEERS.—The annual | drop-sides, fixed steel sides, and flat platforms ; 200 arti- 
general meeting of the Institution of Structural Engineers culated vehicles will have drop-sides or flat platform 
will be held at 11, Upper Belgrave-street, London, 8.W.1, bodies. The prices of the chassis are 710l. for a lorry, 
on Thursday, May 28, at 5 p.m., when the annual report | and 1,275l. for the articulated vehicle. The cost of the 
will be presented. The examinations of the Institution | bodies will be additional, ranging from 80l. to 1001. each. 
will be held in the United Kingdom on Wednesday, | Full particulars of the chassis may be obtained from the | 











Road Transport, Including Passenger Service Vehicles,”’ 
by Dr. S. G. Ward and Mr. W. J. Morison. 
RoyaL InstiruTion.—Friday, May 1, 5 
Albemarle-street, W.1. Annual Meeting. 
INSTITUTION OF PRODUCTION ENGINEERS.—London 
Section: Friday, May 1, 6.30 p.m., The Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. Lecture: “The Report of the 
Research Department of the Institution on Surface 


p.m., 21, 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Saturday, May 2, 1 p.m., The Midland 
Hotel, Birmingham. Annual General Meeting. (To be 
followed by a luncheon at 1.30 p.m.) 








THE LATE COLONEL R. S. MURRAY-WHITE.—We have 
been informed that Coionel Richard Stephen Murray- 
White, C.B.E., D.S.O., managing director of Messrs. 
British Timken S.A. (Pty.), Limited, has died at Johan- 
nesburg. Colonel Murray-White, who was the eldest son 
of the late Captain S. Murray-White, was born at Mur- 
raysberg, South Africa, in 1876. He joined the British 
South African Police in 1893 and fought in the Bechuana- 
land campaign and in the South African War of 1899- 
1902. During the war of 1914-18 he saw service in 
France, Egypt, Palestine and Ireland as Captain in the 
Scottish Horse and, from 1923-27, was in command of the 
156th West Scottish Infantry Brigade, Territorial Army. 
He was awarded the D.S.O. in 1917, the French Croix de 


Guerre (with palm), and the C.B.E. (Military Division) in 


1926. Some years ago he joined Messrs. British Timken 
Limited, and later transferred to the South African sub- 


— 8, for graduateship, and on Thursday and Friday, | International Harvester Company of Great Britain, |sidiary of the company, of which as stated he was 
July | | 


4 and 10, for associate membership. ' Limited, 259, City-road, London, E.C.1. 





| managing director. 
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Fic. 13. Drie Hoes my CRANKCASE. ‘ia. 14. Tappryc Hotes tn CRANKCASE. 
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|the feelings of the better organised sections of the 





THE HUMAN FACTOR IN 
WAR PRODUCTION. 


A NOTICEABLE feature in the long series of reports 
presented to the House of Commons by the Select 
Committee on National Expenditure has been the 
frequency with which the investigations, conclusions 
and recommendations turn upon some detail of what 
may be termed a “ human” character. A few of 
the reports have had to do with purely material 
considerations, such as the supply of machine tools, 
but the majority of the subjects examined, if closely 
analysed, will be found to have their origin in some 
human shortcoming or anxiety or personal irritation. 
Much the same may be said, of course, of the debates 
in the House itself. Though this may be, in part, the 
outcome of Parliamentary procedure, there is 
evident, too, on every side, a realisation of the 
fundamental fact that a specific instance, relating 
to some individual, usually offers better openings 
for discussion than the consideration of purely 
hypothetical questions. It is a little strange, there- 
fore, that more and earlier attention should not have 
been given to human nature as a factor in the war 
production effort, apart from the obvious regard for 


electorate that has been observable in many minis- 
terial, departmental and other official appointments 
made since war with Germany became inevitable. 
How important the human factor is in promoting 
or diminishing productive efficiency is brought out 
very effectively in a bulky report on this aspect of 
the national effort, recently prepared by Mass- 
Observation on behalf of the Advertising Service 
Guild.* The aims and methods of the fact-finding 
organisation known as Mass-Observation are proba- 
bly well known to most of our readers, but it may be 
explained that it consists of a nucleus of whole-time 
investigators, supplemented by a large number of 
voluntary assistants in all parts of the country, who 
undertake the collation of public and private opinion 
on any topics bearing upon questions of social 
interest. In the words of its organisers, “its job is 
to study real life; and the people it studies are 





* An Enquiry into British War Production: Part I— 
People in Production. London: The Advertising Service 
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people who can be interested immediately in the 
results, which often directly concern their every-day 
lives.” Necessarily, its operations can be spread 
over only a comparatively small sample of the total 
population, and this naturally raises the question 
which is one of the basic considerations underlying 
the application of statistical control of material pro- 
duction, discussed last week at the Institution of 
Civil Engineers and the subject of the article on the 
next page ; namely, what should be the size of the 
sample to ensure a truly accurate judgment of the 
whole. It is not claimed that the present investiga- 
tion by Mass-Observation does truly interpret the 
feelings of the entire nation, but it was carried out 
by 20 skilled investigators with the aid of some 
500 voluntary observers ; it included data obtained 
from the managements of about 80 firms engaged in 
war production, ranging in size from large concerns, 
employing 20,000 and 10,000 people, down to small 
works with only 20 employees ; and it was under- 
taken in seven industrial areas, characteristic of both 
old-established and comparatively ‘‘ mushroom ” 
types. So far as may be judged, therefore, it does 
represent a reasonably true cross-section of the 
current opinion of the vast labour force and its 
directors, now engaged on munitions production. 
The survey is reported under five main headings 
and 49 sub-headings. These last need not be 
| detailed in extenso, but the main headings may be 
indicated. They are: “Tongues” (criticisms on 
production, differences of outlook due to class, age, 
locality, etc., propaganda, events as affecting 
industrial effort); ‘ Bodies” (labour reserves, 
labour wastage, dilution, supervision, industrial 
conscription, the employment of women, etc.) ; 
“Times” (hours of work, earnings, rests, absen- 
teeism, etc.); “‘ Feelings ” (health, diet, transport, 








lodgings, etc.); and “ Relations” (management, 
welfare, leadership and morale in industry, the 
significance of machinery, etc.). Much of the 
comment under all of these heads consists of quota- 


| tions, practically if not entirely verbatim, of remarks 
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made by the persons interviewed (or, sometimes, 
merely overheard) and extracts from reports, articles 
in the Press, public speeches, etc. The salient points 
are emphasised by the compiler, but as a general 
rule the facts are left to speak for themselves, and 
little or no attempt is made to apportion to the 
various statements or excerpts the weight that 
they may have in influencing conclusions. Only 
in a very general way are the results of the survey 
summarised, as they appear to the compiler ; but, 
broadly speaking, the essence of that summary is 
that the human element in industry has been 
insufficiently studied, and that due allowance has 
not been made for the natural human tendency to 
form definite opinions on incomplete information 
and to react to them as though they were, in fact, 
founded upon accurate knowledge. 

In this, the report bears out many of the obser- 
vations of the Select Committee on National 
Expenditure. Nothing is more widespread, for 
example, than the belief that many munition 
workers—especially, perhaps, those in their *teens, 
whose craft skill cannot be more than mediocre— 
are grossly overpaid. More than once this has been 
denied by the Select Committee, and their denials 
are borne out in the present report. That there 
are instances of men drawing very high wages is 
admitted, but most of these are found, on investi- 
gation, to be skilled men, working long hours. 
Complaints of the inadequacy of transport services 
are shown to be the outcome, in many cases, of a 
marked disinclination (not peculiar to war time or 
to war workers) to arrive five or ten minutes too 
soon at the place of enfployment. Allegations that 
idle time is the result of bad management have 
been numerous, but are frequently due primarily 
to a lack of understanding of the problems that 
the management has to face ; this, again, has been 
pointed out by the Select Committee. There is a 
widespread belief that employers reap financial 
advantage by condoning excessive idle time, through 
the general persistence of “cost plus” contracts, 
whereas in fact the proportion of contracts on this 
basis is now quite small. So the catalogue might 
be continued—suspicion piled on suspicion, leading 
to more and more misunderstanding between 
managements, employees and the general public, 





necessarily exerting a deleterious effect on produc- | 


tion, and inducing an ever more receptive attitude 
towards propaganda which itself is often based on 
incomplete knowledge and premises which are far 
from sound. The more general institution of works 
councils should go a long way to correct such 
misconceived antagonisms, though not all of them 
originate within the works or can be dispelled by 
the efforts of managements and employees alone. 

The comment is made that many of the com- 
plainants, especially the less broadly educated 
classes, tend to regard nationalisation of industry 
as & promising, or even the only, cure for the 
shortcomings of which they are so conscious ; but 
the observations on the difficulties which Govern- 
ment control has imposed do not support the view 
that optimum efficiency is to be found in that 
direction. The sidelightson the problem of dealing 
with the flood of paperwork in which officialdom 
delights are illuminating; and the obstacles 
encountered in dealing with the Supply Depart- 
ments are evidently a real handicap in many 
branches of war production. 

In general, it would appear that the real trouble 
is not so much the existence of a poor standard of 
efficiency as the common belief that it, exists, and 
the sense of frustration and suspicion that such a 
belief engenders. The natural uncertainty regarding 
post-war prospects, to be found among employers 
and employees alike, can be easily misinterpreted 
as arising from an inclination to allow present policy 
to be dictated by purely selfish consideration of the 
future. Probably there are a few employers who 
are shortsighted in this respect, just as there is a 
proportion of employees who are more concerned 
to retain their present security of employment than 
to exert themselves to the utmost to bring the war 
to an end, but they must be very few, and, indus- 
trially, almost negligible. The majority realise only 
too well the fundamental unsoundness of present 
industrial conditions and the price that the nation 
as a whole must ultimately pay for their continuance. 

Basically, as we have pointed out before, the 
interests of employers and employees are not so 
diametrically opposed as some interested pariics try 
to make out. It is significant that this fact appears 
to be most generally recognised in small establish- 
ments, where there is the closest acquaintance, by 
both management and men, with each other’s work, 
difficulties and personalities. The majority of such 
concerns, having less than 150 employees, are ex- 
cluded from the operation of the recent agreement 
between the Engineering Employers’ Federation and 
the engineering trade unions; and, actually, they 
have no need of committees of this kind. We know 
of small firms, which pride themselves on tackling 
work of unusual character with tools of limited 
capacity, in which the foremen and senior hands are 
called into consultation as a matter of course when- 
ever a difficult job comes in; practically the whole 
personnel is the works committee until a satisfactory 
procedure has been hammered out. It is not in 
such establishments as these that talk is heard of 


“the workers ” taking over control of the business | 


and hiring the technical knowledge of the manage- 
ment to direct it: The formation of huge business 
groups may be essential to the proper development 
of certain classes of business, especially where they 
must be carried on in competition with large foreign 
indertakings under semi-Governmental 
but there is evidence enough in this report that they 
are not the most efficient from the standpoint of 
individual production. If there is one lesson more 
than another that the report teaches, it is that the 
human side of industry has undergone changes 
which are very imperfectly appreciated by those who 
are most affected, and also by the Government 
departments and spokesmen who, for the time 


being, are in a position to override the closer personal | 


contacts on which the best type of employer depends 
so largely in managing his business. 


their effect in teaching the ordinary individual to 


think ; it is essential, however, that his thinking | 


shall be based on accurate premises. Taken as a 
whole, the efficiency of the present industrial pro- 


control ; | 


Generations of | 
free and compulsory education are gradually having | 


‘STATISTICAL CONTROL OF 
REPETITION WORK. 


| ‘THe basis of the statistical method of controlling 
| the quality of repetition work lies in the belief that 
it is commercially practicable to manufacture 
articles to considerably closer limits than those 
imposed by the specification, provided that care 
| is taken to eliminate all avoidable causes of varia- 
|tion. Unless this assumption is warranted, the 
whole case for the method falls to the ground. Most 


} manufacturers might hesitate to accept the view | 
that the limits with which they have to comply are | 


so liberal that finer ones could be worked to without 
serious detriment to production ; yet this, in fact, 
is what has to be done if statistical control is to be 
introduced. 
in adopting as a manufacturing standard a range of 
variation well within that allowed by the specifica- 
tion, and in regarding every transgression of this 
finer limitation as a warning that trouble will soon 
be encountered unless steps are taken to remove the 
cause of the failure to maintain the desired degree of 
precision. By this means, it should be possible to 
ensure that no article ever incurs rejection by 
exceeding the limits allowed by the specification. 
A method such as that indicated could, of course, 


be adopted without reference to any kind of statis- | 


tical theory or procedure. The control limits might 
merely be set according to the judgment of the shop 
manager, who would naturally fix them with a 
margin inside the specified limits sufficiently wide 
for the timely detection of any tendency towards 
dangerous variations. Carried out in this way, the 
system would be quite workable provided that the 
control limits were wisely chosen; but it would 
obviously be more satisfactory to have some general 
| principle for the determination of these limits, and 
| this is afforded by statistical theory. The under- 
lying idea is familiar to everybody conversant with 
the “* Law of Normal Error.” In the case of manu- 
| factured articles nominally all alike, variations of 
size will always be found to exist if the measure- 
| ments are delicate enough. Part of the divergence 


. . ° . Ee | 
from the nominal size is attributable to the combined | 
effect of an immense number of independent causes, | 


‘each of them so small as to be individually uncon- 
trollable. 
for by assignable causes of such a nature that they 
can be removed when recognised. 
controllable causes will tend to make the article 
larger than its nominal size and others will tend to 
make it smaller. This lack of precision arising from 


uncontrollable causes, or, in other words, due to} 


mere chance, which is characteristic of a group of 
articles may be expressed numerically by their 

‘standard deviation,” the name usually given to 
the root-mean-square value of their individual 
| deviations from the mean size. The standard devia- 
tion is an important number, for it determines at 
once what percentage of the articles of a large group 
may be expected to fall outside a given range ofsize. 
For example, a limit gauge set to 1-96 times the 
standard deviation above and below the average 
| dimension of the work would pass 95 per cent. of the 
|articles, the remaining 5 per cent. being equally 
divided between undersize and oversize specimens. 
Alternatively, if 3-09 times the standard deviation 
were adopted for the setting of the gauge limits, the 
proportion passed would be 99-8 per cent. of the 
total. 

In the application of statistical control, it is usual 
to consider samples, each consisting of four or five 
pieces, taken at regular intervals for testing pur- 
poses. When a fair number of such samples has 
been taken, the general average of the dimension 
to be controlled is determined, as well as the stan- 
dard deviation of the samples from this average. 
From what has been said above, it will be evident 
that, provided everything is going as it should be, 
not more than two samples per thousand are likely 
to show a deviation of more than 3-09 times the 
standard deviation. This figure is therefore taken 
| as a control limit ; for, when it is exceeded, there is 


| a practical certainty that the quality of the work is | 


The principle of the control consists | 


Any further divergence may be accounted | 


Some of the un- | 
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is always a possibility that undue variations among 
| the components of any sample might cancel out, 
|and the results therefore would show a spurious 
| uniformity. As a check on this, the standard devia 
tion of the individual pieces composing each sample 
is also calculated and compared with an appropriate 
control limit, exactly as in the case of the samples 
themselves. In practice, the comparisons are tiost 
conveniently made by plotting the results consecu 
tively on charts, when the plotted points should al! 
| fall between lines drawn to represent the control 
|limits. As an alternative to using the standard 
| deviation as a criterion of the variation of size, tl 
range between the largest and the smallest individua! 
dimension in a sample may be employed, this figure 
being multiplied by a suitable constant to obtain 
the control limit. This is sufficiently accurate when 
the sample consists of a small number of pieces, «nd 
it has the practical advantage of avoiding the «a! 
culation that is necessary to determine the standard 
| deviation. 

The idea of statistical control of industrial re; 
tition processes is not a novel one, as the principles 
were explained by W. A. Shewhart in America j 
1931, while in 1935 the subject was fully deal) 
with by Dr. E. 8S. Pearson in Publication 600 of 
the British Standards Institution, which is now 
being reprinted in a revised form. Last year, 
response to a request from the United States Wa; 
| Department, the American Standards Association 
| published a pamphlet on the subject for the guidani« 
of American munition manufacturers, and this also 
has been reprinted by the British Standards Inst 
tution for the benefit of manufacturers on this side 
of the Atlantic, as B.S. 1008-42. There is no 
doubt that considerable interest is now being taken 
| by engineers in the control of repetition work of all 
| kinds by statistical methods, and a stimulus is 
| likely to be given to the movement by the publicity 
|given to the subject by the joint meeting of th 
\Institutions of Civil, Mechanical and Electrical 
Engineers, held in London on Wednesday last. The 
subject was explained in introductory speeches by 
| Dr. C. G. Darwin, F.R.S., Director of the Nationa! 
Physical Laboratory, and Sir Frank Gill, who 
dealt with its chief aspects and gave it their full 
endorsement. Subsequent speakers expressed their 
| appreciation of the method at some length, though 
they added little or nothing to the information 
igiven. It was suggested that statistical control 
would, in many cases, not only enable a firm to 
improve the quality of their products, but would 
provide such clear evidence of the efficiency of the 
inspectors that the Service Departments would bé 
justified in leaving inspection entirely to the manu 
facturers, with full confidence in the results. 

The system of statistical control of quality has 
undoubtedly a large field of usefulness in certain 
classes of manufacture ; this is sufficiently vouched 
|for by those who have employed it. It would be 
|doing a disservice, however, to pretend that its 
| scope is not limited in practice, even in straight 
| forward repetition work. It is, for instance, essen- 
| tially a sampling method. The testing of sampl:s 
lean, at best, only give a reasonable assurance that 
| no pieces go forward that ought to be rejected, and 
this is insufficient when absolute certainty ts 


| required. Furthermore, even when the results of 


sample tests can be taken as adequate proof of th« 
| quality of the bulk, or when the method of sampling 
is imperative because of the necessary destruction 
of the articles tested, it must be remembered that 
a system of statistical control can properly take 
| cognisance of one dimension or property only. The 
| somewhat tedious procedure of making high-prec' 
|sion measurements and plotting the results has to 
be carried out for every dimension that has to lx 
brought under control, and as a single article ma) 
easily have a dozen or more dimensions that have 
to be within fine limits, it is evident that the 
thorough-going application may involve a good dea! 
of work. Wise advice to those about to inaugurat« 
the system was given by Sir Frank Gill. His recom 
mendation was first to look for cases where the 
rejects were high, to select a few of the most 
troublesome of these, and to set up charts for a very 





duction is not so utterly bad as is frequently alleged ; | falling off on account of some assignable cause, and | few, not more than five or six at first. By starting 


but where it is widely believed to be so, actual 
deterioration inevitably follows. 


| therefore remedial action is called for. 


But, since |in this way the most immediate befiefit is likely 


samples as a whole are being treated as units, there | to be obtained without the staff being overwhelmed 
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by a mass of only partly digested detail. But|a complicated series of controls. The application 
even before doing this it will be well to understand | of these in practice raises many questions requiring 
fully the limitations of the system, and thus to avoid | elucidation, and a central association which can 
disappointment. It was mentioned at the close of | speak and act for its members generally is able to 
the meeting that the Ministry of Labour is arranging | relieve individual firms from much, possibly tire- 
for instruction in the method of statistical control | some, negotiation and can also arrange that the 
to be made available at certain training centres for settlement of disputed, or doubtful, points shall 
the convenience of manufacturers. Undoubtedly, | apply to a whole industry. The value of a single 
its possibilities are great—we are informed that one | central body representing electrical manufacturers 
group of associated firms, actively engaged on heavy | as a whole is also clearly exhibited in the negotia- 
munitions work, has effected savings amounting to} tions which have been carried on in connection 
several hundred thousand pounds by its intelligent | with the many regulations which have been intro- 
application: but, although it is not essential to | duced affecting manufacturing activities, price control 
employ trained statisticians in order to obtain| and other matters. Questions of this kind must 
useful results, the method requires care in the| have involved much work for the officers of the 
interpretation of the data, and must not be expected | Association, although some relief will have re- 
to work miracles. It is, however, a valuable aid sulted from the suspension or slowing-up of some 
to the diagnosis of the causes of trouble, and may | normal activities. Thus the work of the standardi- 
even be employed, in favourable circumstances, to | sation and technical committees has been confined to 
forestall the trouble itself. | matters of immediate importance. Some of these 
are necessarily of a war-emergency character and 
full liaison with appropriate Government depart- 
ments has been maintained. Although electrical 
and allied manufacturing firms have many mutual 
interests which can profitably be fostered by a 
central body to which all belong, there are specialised 
interests existing within the industry as a whole, 
and there is a tendency for some branches of the 
work of the Beama to pass to special groups. This 
is illustrated by the formation of the X-Ray In- 
dustry Association, which works under the auspices 
of the main body. Illustrations of matters par- 
Dalton said, would be rationed as from June 1, and ticularly concerning this branch of the electrical 
gas and electricity from the last meter reading before industry are furnished by the negotiations which 
August 15. Each house would have a ration, cal- have been carried on wit the Ministry of Works 
culated on present needs and not by referenee to | and Buildings in connection with the maintenance 
previous consumption, and, in addition, each person of X-ray ae ee — - authority, 
would receive a personal ration. It was hoped to and with the Disectesate ar Medical Supplies oe. 
reduce the domestic consumption of coal by about | general quae associated with the supply of X-ray 
10 million tons a year through the operation of the equipment. During the — under eae 
scheme. A department had been set up at the further group representing a special branch of 
Board of Trade to administer the scheme and many | industry was formed. It a expected that this, the 

~ | Resistance Welding Machine Section, will do much 


matters of detail were now being worked out ;| foat hi sine enalenien t h of k 
9 . Tr 8 re y-aevelop ) ch Ot Work. 
further particulars would be announced at an early a aaa ee . 


date. The announcement met with a somewhat 
unfavourable reception, and the scheme was severely 
criticised on the ground that the complicated 
machinery which it would be necessary to set up, 
and the numerous officials needed to administer 
the scheme, might militate against the success 
of the proposal. Mr. Dalton, however, laid par- 
ticular stress on the necessity both of increasing 








NOTES. 


RATIONING OF Domestic FUEL. 


On Tuesday, April 21, Mr. Dalton, the President 
of the Board of Trade, announced in the House of 
Commons that after considering a report presented 
by Sir William Beveridge, the Government had 
decided to introduce, as soon as possible, a compre- 
hensive rationing scheme on a “ points ” system for 
all domestic fuel. Coal, coke and paraffin, Mr. 


ReeuLaTions Recarpinc Drop Forernes. 


Drop forgings produced on hammers of 20 ewt. 
and over may not now be made unless they are 
covered by approved schedules in accordance with 
the instructions of the Drop Forgings Sub-Control. 
| These regulations, we understand, are to be extended 
so as to cover drop forgings produced on all sizes of 
the production of coal and of diminishing domestic | hammers, on upset forging machines, and on forging 
consumption. He undertook to consider the pub- | Presses, after June 30. In order to ensure that 
lication of Sir William Beveridge’s report but added | deliveries should not be delayed, firms ordering drop 
that consultations regarding the scheme were stil] | forgings under steel authorisations issued by the 
proceeding. Coal merchants, gas and electricity | Civil Departments of the Government, namely, the | 
distributors, the representatives of certain women’s | Board of Trade, the Mines Department, the Petro- 
organisations and various other bodies had already | eum Department, the Electricity Commission, the 
been consulted. Mr. Eden. Secretarv of State for | Department of Agriculture for Scotland, the Post 
Foreign Affairs and Acting Leader of the House, | Office, the Ministry of Health, the Ministry of Food, 
indicated that, should there be a general desire for | the Ministry of Works and Buildings, the Ministry 
a debate on the subject, arrangements could be | Of War Transport, and the Ministry of Agriculture 
made for it to be held. In view of the opinions | and Fisheries, are asked to schedule all orders for 
expressed and the evident desire of the Government forgings placed after April 30. The procedure to be 


Oliver and Mr. T. Land (also submitted by the 
Liquid-Steel Temperature Sub-Committee) ; “‘ The 
Work-Hardening and Ageing of Steel,” by Professor 
J. H. Andrew and Dr. H. Lee ; and “ First Report 
of the Standard Methods of Analysis Sub-Commit- 
tee,” submitted by the Standard Methods of Analysis 
Sub-Committee of the Committee on the Hetero- 
geneity of Steel Ingots. The first two contribu- 
tions, dealing with liquid-steel temperatures, will be 
discussed together. A fifth contribution will be 
formally presented, but will not be discussed. This 
is entitled “‘ Second Report on Refractory Materials ”’ 
and is being submitted by the Joint Refractories 
| Research Committee of the Iron and Steel Industrial 
|Research Council and the British Refractories 
| Research Association. The report, however, will 
be discussed at a joint meeting, organised by the 
Iron and Steel Institute, in conjunction with the 
Sheffield Society of Engineers and Metallurgists, 
the Sheffield Metallurgical Association and the 
Refractories Association of Great Britain, to be held 
at the Royal Victoria Station Hotel, Sheffield, on 
Tuesday, May 19, at 5.30 p.m. The chair at this 
meeting will be taken by Dr. W. H. Hatfield, F.R.S., 
and other recent papers, published by the Institute. 
dealing with open-hearth furnace refractories will 
be discussed in addition to the second report of the 
Joint Refractories Research Committee. 











HENRY SPURRIER MEMORIAL. 


On page 214, ante, we gave some particulars of 
the career of the late Mr. Henry Spurrier, founder 
of Messrs. Leyland Motors, Limited, and that com- 
pany’s sole managing director for nearly 40 years, 
who died at Ambleside, Westmorland, on March 4, 
in his 75th year. The opinion that there should 
be some suitable memorial to his name and work 
has been widely expressed and a committee to 
invite subscriptions to a fund for this purpose has 
been formed. Mr. E. 8. Shrapnell-Smith, C.B.E., 
| M.Inst.T.., has accepted the chairmanship of the 
| committee and the Hon. Sir Arthur Stanley, G.B.E., 
|C.B., and Mr. Horace Shankland, A.M.Inst.T., are 
| acting as vice-chairmen. Mr. W. F. Mallender has 
| been appoigted honorary treasurer and Mr. E. L. 
| Cadwallader honorary secretary. The proposal is 
to endow a scholarship, or scholarships, to be vested 
in the Council of one, or perhaps two, of the char- 
tered institutions, the objects of which are strictly 
related to the development of road motor transport. 
It is also proposed to provide for an annual memorial 
lecture and for a suitable memento for the person 
chosen to deliver it. The minimum capital sum 
required is 10,0001., but if, as is hoped, a larger 
sum becomes available, more than one scholarship 
can be endowed. Although a number of com- 
panies have promised to give 250/.—and this sum, 
it is pointed out, may be regarded as an appropriate 
maximum—the committee feel that the number of 
the subscriptions received would be more in keeping 
with the spirit underlying the memorial than their 
amounts. Hence both large and small donations 
will be welcomed equally. All donations, which 
will be placed to the credit of “‘ The Henry Spurrier 
Memorial Fund” at the Midland Bank, should 
preferably be addressed to Mr. Shrapnell-Smith, at 











to establish a rationing scheme which will be reason- | followed is for the firm to obtain copies of the stan- 
ably adequate and fair, it appears likely that the | dard form of schedule from the Civil Department 

scheme will be reconsidered in all its aspects before | concerned. The forms should then be completed in | 
heing finally adopted. | triplicate and returned to the Department from | 
which they were obtained. 


Tue IRON AND STEEL INSTITUTE. | 


THe Year’s WorK OF THE BEAMA. 
Many of the present activities of official bodies 
of various kinds concern matters of which it is | 


undesirable to publish details. This also applies to | 


As briefly announced on page 283, ante, the annual 
general meeting of the Iron and Steel Institute will | 
most trade associations and it is inevitable that the | take place at 4, Grosvenor-gardens, London, S.W.1, 
1941 annual report of the British Electrical and | on Thursday, May 7, at 2.45 p.m. At the outset of | 
Allied Manufacturers’ Association should be a very | the proceedings it will be announced that the award 
slender document, bearing little resemblance to|of the Bessemer Gold Medal for 1942 has been 
reports which have been issued in the past. The | made to Mr. E. G. Grace, Eng.D., of the Bethlehem 
omissions are, however, an indication of the direct | Steel Corporation, U.S.A. Mr. James Henderson, 
present-day value of the work being done and | the President-elect, will then be inducted and will 
accentuate the importance of the Association to its | deliver his presidential address. This will be fol- 
members, who are carrying on their operations under | lowed by the presentation and discussion of four 
difficult conditions. An example illustrating this | contributions, namely, “‘ Third Report of the Liquid- 
latter point is furnished by the negotiations carried | Steel Temperature Sub-Committee,” submitted by 
on between the Association and the Board of Trade | the Liquid-Steel Temperature Sub-Committee of 
in connection with the regulation of export trade. | the Committee on the Heterogeneity of Steel Ingots ; 
Although the importance of this trade is generally | “‘ The Temperature Distribution on the Liquid Steel 
recognised, it is clear that it must be subjected to'in Various Steelmaking Furnaces,” by Mr. D. A. 














Hound House, Shere, near Guildford, Surrey. 








DRIVING PULLEY CALCULATOR.—The determination of 
suitable pulley diameters and speeds for belt drives 
should be simplified by the use of a new device, virtually 
a circular slide rule, developed by Messrs. Newman 
Motors, Yate, Bristol. It consists of a fixed circular 
scale graduated to read from 300 r.p.m. to 3,000 r.p.m., 
inside which is a rotating disc graduated on the peri- 
phery to read diameters of pulley from 2-5 in. to 25 in. 
Inside the latter scale are five concentric circles gradu- 
ated in horse-power per inch width of flat leather belt 
that can be safely transmitted at different speeds. The 
two contiguous outer scales are used for setting the 
disc and a rotatable celluloid arm acts as a cursor to 
read off the result from the inner circles. The pulley 
calculator can be used to determine the size of the driving 
pulley, given the diameter of the driven pulley, when the 
speed of the driven pulley and the permissible trans- 
mitted horse-power are known. Conversely, if the 
diameter of the driving pulley is known that of the 
driven pulley can be readily ascertained to meet definite 
speed and horse-power conditions. The calculator can 
be obtained from Messrs. Newman Motors, 32, Victoria- 
street, London, S.W.1, price 2s. 6d., including postage. 
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Central Railway, Brazil. After completing this 
work he returned to this country in 1892 and was 
employed by Messrs. Brunlees and McKerrow on 
dock surveys at Port Talbot. Later in the same 
MR. MORRIS UDWIN. | year he joined the staff of the Assam-Bengal Railway 


On page 316, ante, we recorded briefly the death |Company, and the following 8 years were spent 
of Mr. Morris Udwin, M.Inst.C.E., M.I.Mech.E., late | °" the preparation of plans and estimates for 112 
chief engineer of the Rand Water Board, in whose miles of line and on the construction of 60 miles of 
service he had spent practically the whole of his | ™ilway, 38 miles of which lay in the Nambor Forest. 
professional life. Mr. Udwin, who was only 53 years | In March, 1901, Mr. Grove was appointed, by Mr. 
of age, was a native of Cape Colony, and received his | John Brunlees, to the position of engineer, in charge 
general education at the South African College High | of survey and railway-building work, to the Railway 
School, Cape Town. In 1907, he entered upon an | Construction and General Development Company 
engineering course at the South African College, | (Tasmania), Limited. He returned to this country 
graduating three years later with the degree of B.Sc. | in 1902, but a few months later proceeded to Angola, 
in civil engineering. His practical training was| West Africa, to report on the route of the Benguela 
obtained as a pupil, for the next three years, of the | Railway. After presenting his report, Mr. Grove 
late Mr. W. Ingham, M.Inst.C.E., then chief engineer | Went out to China, in 1904, where he remained for 
of the Rand Water Board; and on completion of | !2 years. From 1904 until 1907 he acted as divi- 
this pupilage in 1913, Mr. Udwin remained in the | sional engineer on the Shanghai-Nanking Railway ; 
service of the Board as draughtsman and assistant | from 1907 until 1914, as chief engineer of the Chinese 
engineer. He was soon promoted to the rank of | Section of the Canton-Kowloon Railway; and 
chief civil engineering assistant and, under Mr. C. E. from 1914 until 1916 as chief engineer, engaged on 
Mason, M.I.Mech.E., who succeeded Mr. Ingham, he | Teconnaissance and location work, on the Nanking- 
was closely concerned, as chief of the civil and| Hunan Railway. Mr. Grove came back to England 
mechanical engineering staff at the head office in| in 1917 and was given the post of H.M. Inspector 
Johannesburg, with all aspeotS of the operation of’!of-Mynitions Areas at Manchester, which appoint- 
the Board’s plant, and with considerable extensions ment he retained until 1919, receiving the O.B.E. 
to it, especially the Vaal River Scheme. This under- for his services. After the war he was made chief 
taking originally consisted of a barrage across the | engineer, for reconnaissance and location, to the 
Vaal River, with an intake pumping station, main | Persian Railway Syndicate, and some years later, 
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resistance is derived from the mean of the values of 
the resistances of this primary group. The present 
evidence is that the mean value of this group has drifted 
at the rate of about | part per million per annum since 
1908. With the hope of eliminating this drift in 
resistance standards, J. L. Thomas undertook the 
development of a new precision l-ohm coil at the 
National Bureau of Standards in 1928. The manganin 
resistance after winding was annealed in a vacuum at « 
red heat (550 deg. C.) to remove all internal stresses. 
and special precautions were taken to avoid straining 
the coil afterwards while assembling it in its double. 
walled annular container. These coils have shown 
remarkable stability, at least relative to one another 
The relative changes within the group have been of the 
order of | part in a million in the past five years, com 
pared with similar changes of the order of 10 parts per 
million in the coils of the older group. In 1932, th 
ten coils of the standard group were replaced by coils 
of the new type. 

The national standard of electromotive force was 
maintained up to 1937 by a group of 20 saturated 
Weston cells, with many others in reserve. At that 
time, nine acid cells which had shown gratifying 
stability were added, and three cells were discarded 
The present primary group of 26 cells contains 17 cells 








pumping station, engine and boiler plant, pipe lines 
and storage reservoirs suitable for a supply of | 
5,000,000 gallons a day. Between 1926 and 1928, 
during which period Mr. Udwin was acting chief 
engineer for some twelve months, various extensions | 


to the pumping installation and the pipe lines were | elected an associate member of the Institution of | 


put in hand, and a filtration plant was added. This | 
was followed by the second section of the scheme, 

which included additional sedimentation and filtra- | 
tion plant. In October, 1931, Mr. Udwin was | 
appointed chief engineer in succession to Mr. Mason, 

and in that capacity was responsible for further ex- 

tensions and the eventual completion of the scheme, 

which then comprised some 35 miles of mains 
ranging in diameter from 16 in. to 30 in. More | 
recently, he was engaged in planning further supplies | 
to the Rand, amounting to an additional 50 million | 
gallons a day, work on which was commenced by | 
the Union Government during his tenure of the post 
of chief engineer to the Board. Mr. Udwin was a 
member of the Institution of Civil Engineers and 
the Institution of Mechanical Engineers, a member of 
Council and past-president of the South African 
Institution of Engineers, and a member of the South 
African Society of Civil Engineers. 


MR. F. GROVE, O.B.E. 


WE also regret to note the death, on April 18, at | 
Spring Hill, Malvern Wells, Worcestershire, of Mr. 
Frank Grove, who was engaged for many years on 
railway construction in India, Tasmania, China 
and other parts of the world. He was born on 
February 20, 1864, and, in January, 1880, entered 
upon @ pupilage of 4 years under Mr. F. Hilton | 
and Mr. J. R. Williams at the Rhymney Iron Works, | 
where he obtained experience in pattern making, 
fitting, and the design and erection of Bessemer, 
blast-furnace and rolling-mill plant. On com- 
pletit z his pupilage, he spent a year at Finsbury 
Technical College and was then appointed draughts- 
man in the Sclway Hematite Iron Works, Maryport. 
In 1886, he joined the staff of the Electrical Power 
Storage Company and was engaged in the instal- 
lation of electrical plant. In November of the 
following year, Mr. Grove turned his attention to| 
civil engineering work, becoming assistant engineer 
under Mr. H. W. Clarke, who was engineer for the | 
contractors on No. 2 district of the Manchester Ship 
Canal works. He had charge, under Mr. Clarke, 
of the setting out and measuring up of work, the 
estimating of quantities, etc., the work including | 
heavy excavation operations, pile-driving and the | 
building of a large tidal syphon. Mr. Grove’s long | 
connection with railway construction began in| 
January, 1891, when he was appointed assistant 
engineer to Messrs. Brunlees and McKerrow on 


| Observatory. 


| assigned frequencies. 


| physicists and engineers. 


surveys and estimates for an extension of the Bahia | printing Office, 1941. 


went to Guatemala to carry out surveys for irrigation 
works. From 1925 until 1929 he acted as advisory 
engineer to the Foundation Company, New York, 
in connection with reclamation work in the plains 
of Salonika, after which he retired. Mr. Grove was 


Civil Engineers in 1889 and transferred to the class 
of member in 1901. He was the recipient of a 
Telford Premium for a paper on the Canton- 
Kowloon Railway, which he presented to the Institu- 
tion jointly with Mr. B. T. B. Boothby, during the 
1912-13 session. 








THE UNITED STATES STANDARDS 
OF MEASUREMENTS.* 


By Lyman J. Briaos. 
(Concluded from page 305.) 


Tue national standard of frequency is maintained 
by means of seven quartz oscillators, with natural 
frequencies of 100 ke. or 200 ke. per second. They are 
carefully protected from external vibration and the 
temperature and pressure are closely controlled. These 
oscillators are intercompared constantly and they are 
also compared daily with time signals from the Naval 
For this purpose, one of the oscillators, 
with the aid of a submultiple generator, drives a syn- 
chronous motor clock which indicates mean solar 
time. This group of oscillators serves to control the 


| precision of the standard frequencies of 5,000 ke. per | 
second, 10,000 ke. per second, and 15,000 ke. per| 


second which are broadcast several days each week 


from the Bureau’s station WWV at Beltsville, Mary- | 


land. These frequencies do not deviate more than 
1 part in 5 million from the assigned value. 
of this service, broadcasting stations throughout the 
United States are enabled to adhere closely to their 
In addition, the emissions are 
modulated to give certain standard frequencies in the 
audible range, which have been found very useful by 
These modulations include 
a frequency of 1,000 cycles per second as well as sharp 
one-second pulses, accurate to 0-00001 second. The 


broadedsting of the standard of musical pitch, 440} 


cycles per second, representing A above middle C, has 
also met with wide favour by musicians and laboratory 
workers alike. 

Since 1908, the national standard of electrical 
resistance has been represented by a group of ten 
l-ohm manganin coils, the average value of which has 
been assumed to remain constant. The value origin- 
ally assigned to each coil was based upon standards 
certified by the Physikalisch-Technische Reichsanstalt 
in 1908. When any member of the basic group of 
ten coils showed a pronounced tendency to drift in 
relation to the group, it was replaced by a coil from the 
reserve group. The N.B.S. “ international unit” of 





* Excerpt from The Review of Modern Physics, vol. 11 
(April, 1939), forming part of The Smithsonian Report for 
1940. Washington, D.C.: United States Government 
Abridged. 


By means | 


that have remained honoured members of the group 
since it was established in 1906. These cells are kept 
at a constant temperature. The N.B.S. “ inter 
national unit’ of electromotive force is derived from 
the mean value of the 26 cells of the primary group 
| At the conclusion of the work of the Washington 
| Conference of 1910, the standards of resistance and 
|electromotive force of the United States, England, 
France, Germany, Japan, and Russia had been brought 
jinto good agreement; but subsequent comparisons 
| showed that the standards were slowly drifting apart, 
j}and by 1930 differences as large as 1 part in 10,000 
| were found in the standards of electromotive force 
|of the different nations, while similar but smaller 
| changes had taken place in the standards of electrical 
A discrepancy also exists between the 
“ international ” electrical units now in force and the 
| mechanical units. For example, if the same amount 
of power were measured first in terms of the electrical 
| units now in use and then in terms of the mechanical 
| units, the difference would amount to approximately 
| 1 part in 5,000, owing to the discrepancy of the units 
|For these reasons, the International Committee of 
Weights and Measures decided to replace the present 
international electrical units with absolute electrical 
units, the new system to go into effect on January 1, 
1940. 

In order to carry out the wishes of the International 
| Committee, it has been necessary for the National 
Bureau of Standards and the national laboratories 
of other countries to determine in absolute measure the 
| value of their electrical standards of resistance and 
| electromotive force with the highest attainable pre- 
| cision. Inductance and current are the most suitable 
| quantities for evaluation in absolute measure, because 
they can be determined to a high degree of precision 
| without involving the measurement of any additional 
| electrical quantity ; but the final objective in absolute 
measurements is the value of the standard of resistance 
and the standard of electromotive force. The procedure 
is as follows: (1) the inductance of a coil is computed 
from its geometrical dimensions and the permeability 
of the material on which it is wound ; (2) this known 
inductance, when measured experimentally in terms of 
| time and a standard resistor, serves to fix the value of 





| resistance. 


| 
| 
| 
| 
| 
| 
| 


| the resistor in absolute measure ; (3) current is deter 
| mined in absolute value from the geometrical dimen 
sions and positions of the coils of a current balance. 
supplemented by the absolute measurement of the 
force exerted between the coils; (4) the potential 
drop across the standard resistor when connected in 
series with the current balance serves to fix the value 
of a standard cell in absolute measure. 

Two independent groups at the National Bureau of 
Standards have been working on the absolute measure- 
ment of electrical resistance. Curtis, Moon, and Sparks 
have used an improved self-inductor with an inter- 
mediary capacitance in determining the absolute 
value of the ohm, while Wenner, Thomas, Cooter, and 
Kotter have determined resistance in absolute measure 
by a method using commutated direct current in 4 
mutual inductor. In the former method, the self 
inductance of an inductor is measured in terms of time 
and a laboratory standard of resistance. The ratio of 
the computed to the observed inductance provides the 
correction factor which is to be applied to the resistance 
standard to give the resistance in absolute measure. 
The four inductors used in this investigation were of 
different dimensions and were wound on non-magnetic 
forms of different materials, namely, porcelain, Pyrex 
glass, and fused quartz. The most recent form consists 
of a heavy-walled glass cylinder, 120 cm. long and 35 
cm. in diameter, on the surface of which a very accurate 
screw-thread was ground and lapped to insure un- 
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formity in the pitch of the helix. The electrical 
measurements required the use of an intermediary 
capacitance, 80 that a resistance was first measured 
in terms of inductance and capacitance by an alter- 
nating-current bridge; then the capacitance was 
measured in terms of resistance and time by thetharge- 
and-discharge method with a Maxwell bridge. Assum- 
ing the capacitance to remain the same under these 
conditions, it is eliminated between the two bridge 
equations. Time signals from the United States Naval 
Observatory were used to calibrate a piezo-electric 
oscillator which controlled the 100 cycle per second gene- 
rator. The most recent work by Curtis, Moon, and 
Sparks gives the value 1 N.B.S. International ohm 
1:000483 absolute ohm, which the authors believe 
to differ from the true value by less than 20 parts in a 
million. 

The mutual inductor method using commutated 
current was advised by Dr. Frank Wenner. A direct 
current is passed through the resistor and through the 
primary winding of the mutual inductor. The current 
through the primary of the mutual inductor is reversed 
at regular intervals without changing the current 
through the resistor. Another commutator reverses 
the connections to the secondary of the mutual in- 
ductor in such a way that the pulses of induced electro- 
motive force are always in the same direction. This 
rectified electromotive force is balanced against the 
constant potential drop through the resistor. A 
direct-current galvanometer is used to indicate the 
balance. The commutators which control the con- 
nections in the primary and secondary circuits are 
mounted on the same rotating shaft along with an 
inductor generator and a current-reversing generator. 
Consequently, these units all operate strictly in syn- 
chronism. 

Without attempting to discuss the circuits in detail, 
it may be said that, if the current in the secondary 
of the mutual inductor is zero at the time the connec- 
tions are reversed, and if the average value of the 
current through the galvanometer is zero, then the 
resistance in absolute measure is four times the pro- 
duct of the speed and the mutual inductance. The 
precision of the method is limited theoretically only 
by the precision with which the speed of rotation of the 
shaft and the geometrical dimensions of the mutual 
inductor can be measured. The shaft is driven by a 
direct-current motor, automatically synchronised by 
a current of 1,000 cycles per second; this latter fre- 
quency is controlled by the primary quartz frequency 
standards in the Bureau’s radio laboratory. 
periods of an hour or more, the frequency of the con- 
trol current is constant and known to 1 part in 
10,000,000, while the speed of rotation, averaged in the 
way in which it affects a deflection of the galvanometer, 
is uniform within a few parts in 1,000,000. The absolute 
determination of the ohm by Wenner, Thomas, Cooter, 
and Kotter gives the relation: 1 N.B.S. International 
ohm = 1-000485 absolute ohm. 


H. L. Curtis and R. W. Curtis have made a new/| 


determination of the ampere in absolute measure, 
employing, with some modifications, the current balance 
originally used by Rosa, Dorsey, and Miller for this 
purpose in 1911. The most important modification 
was the use of coils in which the current distribution 
closely approached that assumed in the theoretical 
derivation of the force. The value in absolute amperes 
of the current in the coils of the balance was computed 
from the dimensions and positions of the coils, the 
permeability of the material and the electromagnetic 
force between the coils, the latter being measured in 
local gravitational units. 

In such measurements, the absolute value of the 
local acceleration of gravity must be known, and Heyl 
and Cook have recently completed this determination 
at the National Bureau of Standards, using pendulums 
of fused silica. Tney found that at the Bureau station, 
g = 980-08 cm. sec.~*, which indicates that the absolute 
value of gravity at Potsdam, heretofore generally 
accepted, is about two parts in 100,000 too large. 
The current through the balance coils was measured 
simultaneously in absolute value by means of the 
balance, and in “ International’ amperes as deter- 
mined by the potential drop across a standard resistor 
in series with the balance coils. The result of the most 
recent measufements with balance coils of improved 
design is: 1 N.B.S. International ampere = 0-999852 
ampere (absolute). 

The thermodynamic scale of temperature introduced 
by Lord Kelvin has long been accepted by physicists 
as the ideal temperature scale. However, the experi- 
mental difficulties incident to the practical realisation 
of the thermodynamic scale by means of the gas 
thermometer, and the consequent discrepancies that 
arose in the temperature scales used by different 
nations, led the national laboratories of Germany, 
Great Britain, and the United States in 1911 to under- 
take the unification of their temperature scales. This 
culminated a quarter of a century later in the adoption 
by the International Committee of Weights and 


Over 


Measures of the International Temperature Scale. 
This scale conformed with the thermodynamic scale as 
closely as knowledge permitted at the time, and ‘was 
designed to be definite, conveniently and accurately 
| reproducible, and to provide means for uniquely deter- 
mining any temperature within the range of the scale. 
It is based upon six fixed and reproducible equilibrium 
| temperatures to which numerical values are assigned ; 
| namely, the oxygen point (—183 deg. C.), the ice point 
|(0 deg. C.), the steam point (100 deg.), the sulphur 
point (444 deg.), the silver point (960-5 deg.), and the 
| gold point (1063 deg.). Intermediate temperatures are 
| determined by means of interpolation instruments 
| calibrated according to a specified procedure at the 
fixed temperatures. 

From the oxygen — to 660 deg. C., the tempera- 
ture ¢ is deduced from the resistance of standard 
platinum resistance-thermometers ; from 660 deg. C. 
to the gold point, by means of a standard platinum- 
platinum-rhodium thermocouple ; and above the gold 
point, from Wien’s: law by means of the intensity 
of black body radiation, measured by an optical 
pyrometer. 

There is great need forthe official extension of the 
scale from the oxygen point down to the triple point 
of normal hydrogen (—260 deg. C.). At present the 
National Bureau of Standards maintains the scale in 
this region by means of a group of well-seasoned 
resistance thermometers. Hoge and Brickwedde have 
shown the feasibility of establishing a number of fixed 
points in this part of the scale, represented by the 
equilibrium states of co-existing phases of pure sub- 
stances. With these points once established, resistance- 
thermometers need be used only for interpolation. 
Another matter that requires consideration is the value 
of c, in the radiation equation. The value now specified 
in defining the International Scale is c, = 1-432 em. 

,. More recent determinations indicate that this 
value should be increased to 1-436 cm. deg. This 
would decrease the present value of the platinum 
point by about 3 deg. C. 

The international roentgen is the quantity of X-rays 
that will liberate one electrostatic unit of charge from 
| 1 eub. em. of air by ionisation under specified standard 
conditions. It is realised at the National Bureau of 
| Standards by means of a standard ionisation chamber 
| developed by Taylor and Singer, which has now been 
| adopted as the ionisation standard of six other countries 
| besides the United States. The calibration of X-ray 

dosage meters in roentgens is carried out by means of 
| this standard chamber. 
| Radium is certified by the National Bureau of Stan- 
dards in terms of the weight of radium element, but 
the measurement which is actually made is the deter- 
| mination of the ratio of the gamma-ray intensity of 
| the specimen to that of a radium standard. The 
| Bureau has three primary radium standards carrying 
| certificates from the International Radium Commission. 
| The first of these (International value 15-44 mg.) was 
| prepared by Madame Curie (1913) and the other two 
(International values 38-10 mg. and 20-36 mg.) by 
Hoénigschmid (1936) from radium chloride of high 
purity. The Curie standard, when corrected for decay, 
is in accord within 0-1 per cent. with the values assigned 
by Hoénigschmid to the standards he prepared. Radium 
standards must be systematically corrected for decay. 
The initial rate of decay is about 0-043 per cent. per 
annum. 

The National Bureau of Standards maintains stan- 
dards of radiant flux, based upon absolute measure- 
ments by Coblentz. Lamps are now supplied by the 
Bureau with certificates giving the total radiation in 
microwatts per square centimetre at a specified distance 
from the source. International agreement has now been 
reached regarding the adoption of a primary standard 
of brightness, defined as the intensity of the radiation 
from the interior of a black body at the temperature 
of pure platinum at its freezing point. This standard 
was originally proposed by Waidner and Burgess in 
1910, but was first actually realised at the National 
Bureau of Standards in 1931 by Wensel, Roeser, Bar- 
brow, and Caldwell, following the development of the 
thoria crucible at the Bureau. Using the same device, 
operated at the freezing points of rhodium and iridium 
in addition to platinum, Wensel, Judd, and Roeser 
established an accurately reproducible scale of colour 
temperature. This scale is made available to the public 
by the distribution of colour-temperature standards 
in the form of tungsten-filament lamps. 

Comparison of the black body standard with the 
present International candle as maintained by groups of 
carbon-filament lamps, showed that the brightness of 
the new standard was about 58-9 International candles 
per square centimetre. However, a uniform procedure 
has not been followed internationally in the step-up 
from the yellower sources to the modern tungsten lamps, 
and E. C. Crittenden found that a better agreement 





brightness of the standard black-body radiator as equal 
to 60 candles per square centimetre. Other national 








with present practice would be reached by defining the | 


laboratories have agreed to the Bureau’s suggestion to | 


adopt this value, and this recommendation has been 
approved by the International Committee of Weights 
and Measures: In stepping up from the black-body 
standard to tungsten lamps, it is proposed to use the 
luminosity factors recommended by Gibson and 
Tyndall, of the Bureau staff, in 1923, and later adopted 
by both the International Commission on Illumination 
and the International Committee of Weights and 
Measures. 


SOIL EROSION BY WIND ACTION. 


Tue important subject of the prevention of soil 
erosion by wind action in the United States and 
Canada was dealt with at considerable length in 
ENGINEERING, vol. 150, page 341, et seg. (1940). 
Attempts have been made by various means, including 
the planting of windbreaks of trees, to arrest the strip- 
ping of the top fertile soil and, in some areas, to prevent 
it from being buried beneath sand from wind action. 
These attempts have met with a large measure of 
success and a reference may be made here to the pro- 
gress made in the last-mentioned direction since the 
article referred to above was published. The area 
now referred to is a strip of the United States lying 
between the Rocky Mountains and the Mississipi 
River and extending from north to south across the 
states of North Dakota, South Dakota, Nebraska, 
Kansas, Oklahoma and the north-western spart of 
Texas. Since this areg covers an arc of latitude from 
approximately 33 deg. N. to 49 deg. N., it will be clear 
that climatic conditions alone make the problem of 
tree windbreaks a difficult one. In one area of low 
rainfall, for instance, it is important to prevent the 
winter snows from being blown away, to ensure that no 
moisture shall be lost, and the fact that snowfalls occur 
indicates that a hardy type of tree is required. In 
another area, though the rainfall may be also low, there 
may be no snow, the chief function of the windbreak 
being to prevent the topsoil being covered by drifting 
sand from other localities. 

Such local differences naturally discount the com- 
monly-held view that the windbreak screen is a con- 
tinuous belt of trees stretching across the country 
regardless of local peculiarities ; such is not the case. 
Since the work was commenced in 1934, the two Federal 
organisations concerned, viz., the Forestry Service and 
the Works Projects Administration, have planted some 
190,000,000 trees,: mostly grouped to protect specific 
localities and orientated so as to lie across the path of 
the prevailing winds in that district. It is estimated, 
for instance, that 8-5 acres of windbreak trees are 
sufficient to protect a farm of 160 acres. The total of 
190,000,000 trees already planted gives protection to 
4,000,000 acres of farmland, comprising 27,000 farms 
with 17,000 miles of roads. It is stated that there has 
been a very general return to abandoned farms in 
many of the areas and that cultivation is again pro- 
ceeding. A few illustrations were given in the article 
referred to of some of the tree windbreaks. These were 
chiefly of Lombardy poplars closely planted and, in 
some instances, the defect of this tree in shedding its 
lower branches, and so not forming a screen right down 
to the ground, was countered by planting, in addition, 
shrubs and evergreen trees of low growing habit. 

This practice of making the bottom part of the wind- 
break denser, has now been almost universally adopted, 
the taller trees being flanked on the windward side 
with the evergreens and shrubs and sometimes on the 
leeward side also. In choosing the trees, those which 
would grow rapidly under the particular climatic con- 
ditions of the area being dealt with were selected. 
For example, where cottonwoods can flourish these 
were planted and reached a height of 24 ft. in the third 
season after planting. This height gives a fair measure 
of protection, but some 20 years or more will be re- 
quired before maturity is reached aad full protection is 
secured. Among the trees now used are the American 
elm, burr oak, cottonwood, black locust, sycamore, 
black walnut and Texas walnut, blue spruce, western 
white spruce, Jack pine and shortleaf pine, and Eastern 
red cedar. It is of interest to note an unexpected result 
of the planting, that is, the increase of wild life which 
occurred rapidly as soon as the trees afforded satis- 
factory cover. This increase has a direct bearing on 
agriculture, as insectivorous birds are thriving par- 
ticularly well, to the obvious advantage of those farmers 
who grow wheat, rye and corn. The trees, although 
planted by the Federal Government, become the pro- 
perty of the farmers whose fields they protect. 











AMERICAN CHAMBER OF COMMERCE LUNCHEON.—A 
luncheon had been arranged by the American Chamber 
of Commerce in London for Tuesday, May 5, at which the 
Hon. Vincent Massey, High-Commissioner for Canada 
was to be the principal guest and speaker, but, in view of 
the wishes of r1.... Government that such luncheons should 
be discourage Mr. Massey and the Chamber have decided 
to cancel the arrangements made. 
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0-6-0 ENGINES FOR THE 
SOUTHERN RAILWAY. 


A ciass of 0-6-0 goods engines of somewhat unusual 
appearance is now under construction by the Southern 
Railway, to the designs of Mr. 0. V. Bulleid, 
M.1.Mech.E., chief mechanical engineer, to deal with 
the heavy war-time freight traffic. A typical loco- 
motive of the class is illustrated in Figs. 1 and 2, on 
this page. To enable the engines to work over practi- 
cally the whole of the Southern Railway system, 
special attention has had to be given to weight 
restriction. By careful design and the omission of 
all details, such as running boards, which are not 
essential to the working of the engine, the weight, 
in running order, has been brought down to 51 tons 
5 ewt., with the result that this class can work over 
93 per cent. of the Southern Railway Company’s lines. 
The remaining 7 per cent., it is stated, represents only 
unimportant lines, carrying little traffic. The total 
weight of the engine and tender is 89 tons 5 cwt. 

Experience with the existing 0-6-0 locomotives 
having shown that additional boiler capacity was 
desirable, it was decided to provide the largest boiler 
possible within the restrictions imposed by the permis- 
sible weights and loading gauge. The firebox is based 
on that used with the boilers of the “* Lord Nelson” 
class, the same press blocks being used for the throat 
plates and back plates; in cross section, this is the 


largest firebox that can be accommodated, consistent 
with the provision of suitable look-out windows within 





the restricted width of cab (8 ft. 5 in.) required by the 
complete loading gauge. The grate area is 27 sq. ft. 
The diameter of the barrel at the throat plate is 
5 ft. 9 in. and at the smokebox 5 ft.0in. There are 21 
flue tubes, 5} in. outside diameter for the superheater 
elements, and 209 small tubes, 1} in. outside diameter. 
Although the barrel is short, the total evaporative 
heating surface is 1,472 sq. ft., which, with the super- 
heating surface of 218 sq. ft.. gives a total of 1,690 
sq. ft. The firebox heating surface is 170 sq. ft. Monel 
metal stays are fitted to the firebox. The weight of 
the boiler, which carries a pressure of 230 Ib. per square 
inch, is 21 tons 5 ewt.. including 5 tons of water. so 
that special steps had to be taken to keep the total 
weight within the prescribed maximum. 

The boiler is lagged with Idaglass, a home-produced 
material. As it was thought preferable that this 
material should not carry any load, the ordinary 
lagging and clothing bands are omitted, the casing 
plates being supported on the frame independently of 
the boiler. As the casing is merely a covering, it was 
possible to fabricate it from very thin plate. The shape 
of the casing was governed by the contours of the 
cab, .firebox and smokebox, by the maximum boiler 
diameter, and by manufacturing conditions, all the 
ribs of each section being alike instead of varying 
with the shape of the boiler, so that only two patterns 
had to be manufactured. The casings project suffi- 
ciently far over the wheels to make it unnecessary to 
fit the usual running boards and this made it possible 
to save 17 ewt. of steel. A further saving of 6 cwt. | 





was obtained by fabricating the cab from 22-gauge 


steel sheet, suitably reinforced by rolled U-sections. 
The smokebox also is fabricated and its contour is 
such that all flanges, tubes, etc., are completely 
accessible. 

The engine has two inside cylinders with overhead 
piston valves and outside admission, the leading 
dimensions being shown in Fig. 2, above. Special 
attention was paid to the cylinder passages so that 
the engines can be used for passenger train working, 
if required. The absence of the usual running boards 
has made the inside motion, and, in fact, the whole 
of the engine, exceptionally accessible. As is usual 
with the 0-6-0 type, the middle pair of wheels are the 
drivers, which are 5 ft. 1 in. in diameter. The connect 
ing-rod big ends are a modified marine type, and the 
white-metal lining is 4 in. thick. The piston valves 
are operated through rocking shafts by two sets of 
Stephenson link gear, the valve travel being 6§ in. 
and the lap 1§ in. The piston rods are fitted with 
United Kingdom cast-iron packing. The reversing gear 
is steam operated. The solid bronze axleboxes ar 
lined with white metal, the oil being fed through the 
crown. Owing to the outside admission of steam to th 
cylinders, the exhaust steam has a very free and dire« 
passage through the blast pipe, which is fitted with 
the multiple-jet exhaust (five nozzles being used) and 
the wide chimney which has been found so successful 
on the Southern Railway. The blower is fitted below 
the blast-pipe cap and has five jets, set to blow centrally 
through the exhaust nozzles of the cap. The cast-stee! 
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driving wheels are of the B.F.B. patent type, similar 
to those used on the “ Merchant Navy ” class. Lami- 
nated springs are provided for the leading and trailing 
wheels and helical springs the driving axle. 

The 3,700-gallon tender has a tank of welded con- 
struction and a self-trimming bunker capable of 
holding 5 tons of coal; the wheels are 3 ft. 7 in. 
in diameter. An extension from the top of the 
front plate of the tender, lineable with the engine 
cab Yoof, practically encloses the footplate and gives 
ample protection to the driver and fireman; this 
extension and the cab roof are connected by a flexible 
strip. The sides of the cab and the sides of the tender 
at the forward end have sliding shutters which can be 
used effectively during the black-out period. The 
remaining gap between the engine and tender sides, 
when the slides are drawn, is covered with a loose sheet, 
thus dispensing with anti-glare screens. The fire irons 
are carried in a trough on the left-hand side of the 
tender, and this, at the same time, gives the driver an 
unusually good look-out when running tender first, 
a condition frequently necessary with this type of 
engine. The water filling holes are arranged in the 
tender cab to make it unnecessary for the fireman to 
climb to the top of the tender. The appearance of the 
engine, although unusual, is the result of designing to 
meet the requirements. The engine is an example 
of the rational use of the available material by employ- 
ing it where it will be most productive as regards 
haulage capacity ; how successful the design has been 
in this direction can be judged by the leading dimensions 
given in Fig. 2 








NOTES ON NEW BOOKS. 


Notes on Supercharging for Ground Engineers. By | 
C. E. Jongs. Second edition. London: Sir Isaac 


Pitman and Sons, Limited. [Price 3s. net.] 

Tuts book, as its title suggests, consists of “ notes” 
on the supercharged aero-engine, and on its inevitable 
complement, the variable-pitch airscrew. Although 
it is addressed to ground engineers, it is not, as might 
have been supposed, a book on maintenance and 
upkeep. It consists of a series of facts and formule 
that are correct so far as they go; but to be read or 
used intelligently, they require that the reader shall 
possess a good knowledge of the theory of aero-engine 
performance. In this sense, the material in the book 
can only be a repetition of*what the reader would 
already necessarily have seen in the text-books that 
he must have studied. It is probably convenient to 
have such bare facts within the covers of one small 
book for handy reference, and, regarded in this light, 
the volume can be recommended. It would have been 
more useful if it had contained more diagrams in 
explanation of the text; for instance, the chapter on 
testing would have been better with diagrams showing 
the layout of the testing plant that is described. The 
description of the action and use of variable-pitch 
airscrews would have benefited similarly. There are 
illustrations of the mechanism of a De Havilland 
constant-speed airscrew, but no diagram illustrating 





LABOUR NOTES. 


Most of the editorial notes in the April issue of the 
Amalgamated Engineering Union’s Journal deal with 
the agreement to set up Joint Production Consultative 
and Advisory Committees in the engineering and allied 
trades. The writer regards it as a “ safeguarding pro- 
vision’ that in factories where machinery already 
exists, which is working satisfactorily from the stand- 
point of the trade unions and the employers’ federation, 
* no step need be taken to supplement such machinery.” 
Moreover, he attaches “ considerable importance ” to 
the declaration that factory committees are not to 
concern themselves in any way with trade questions— 
with, that is, ‘‘ wages and like subjects of those covered 
by agreements with unions or are normally dealt with 
by the approved machinery of negotiation.” The 
exclusion of such matters from the purview of the com- 
mittees will, it is felt, enable them to give undivided 
attention to the questions with which they have been 
specifically created to grapple ; these are, ** all matters 
relating to the improvement of production, with a view 
to increased efficiency in all parts of the workshop.” 

Another point which is emphasised by the writer is 
that the agreement provides for its own termination at 
the cessation of hostilities, although it also provides for 
discussion of the question of continuing Factory Pro- 
duction Committees as an integral part of the machinery 
of industrial relations in the industry when the war is 
over. “It lies, therefore,” he continues, “ with the 
| workers as well as the management to prove the per- 
|}manent value of the committees . . . Our own con- 

viction is that they can play a very decisive part in 
developing the principle of union-management co- 
operation after the war. Experience in the last war 
| proved the necessity of this co-operation and gave rise 
|to the Works’ Councils which, in various forms, took 
shape under the fostering influence of the Government 
of the day, and the findings of the famous Whitley 
Report on Industrial Unrest. There is a difference in 
the circumstances which govern the development of 
union-management co-operation today from those which 
existed in the last war. The difference is that the 
present consultative. and advisory machinery has 
emerged as a practical expedient and not out of con- 
siderations of abstract principle. We have to prove 
that this machinery can work effectively in war time 
in order to justify its continuance in peace-time 
industry.” 





In another note, the writer states that proposals are 
under consideration to link up the Factory Production 
Committees with Trade Union District Production 
Committees.. In discussions between the Amalgamated 
Engineering Union and other unions in the engineering 
and allied trades, it has been proposed to set up in 
selected areas District Committees capable of co- 
ordinating the work of the Factory Committees and of 
giving effect to suggestions or criticisms regarding pro- 
duction which the Factory Committees feel it necessary 
to make. “ The idea is,” he explains, “* co-ordination. 
There are nearly 50 unions directly or indirectly 
involved in the production field. They will be co- 
operating in so far as they are represented in the 
individual factory and must be co-ordinated locally. 





the aerodynamic meaning of the variations of pitch 
with speed, etc. On the whole, it can be said that it 
is a reference book for the tester, useful for his work | 
if he already has a general knowledge of fundamentals 
and needs a reminder at hand ready for the immediate | 
job. It is reliable and accurate, but, like most books | 
of the multum in parvo type, it could be misused by 
the beginner. It is not a student’s text-book. 


— | 


The Computation of Heat Requirements for Buildings : | 

1942 Edition. London: The Institution of Heating | 
and Ventilating Engineers. [Price ls. 9d., or 2s. in- | 
cluding postage. ] | 
Tuts booklet is a section extracted from the Guide to | 
Current Practice which was issued to its members, in | 
1941, by the Institution of Heating and Ventilating 
Engineer. It is arranged in three parts, dealing 
respectively with temperature rise and rates of air 
change, heat-transmission coefficients, and conduc- 
tivity data. The first part contains recommended | 
temperatures and rates of air change, arranged in| 
tabular form, for various kinds of buildings, ranging | 
from aircraft sheds to warehouses, particular attention | 
being given to factory buildings. The second part | 
contains overall coefficients for walls, floors and roofs, 
with details of the allowances to be mede for the height | 
of the heated spaces and for intermittent heating. 
The third part shows the method of calculating overall | 
coefficients and contains tables of the thermal con- | 
ductivities of all building and insulating materials in 
general use. The pamphlet is not too large to be 
carried conveniently in the pocket, and forms a| 
thoroughly serviceable data book for those concerned in | 
the heating of buildings, especially of an industrial | 
character. 











| All that we need to say at this juncture is that this 


Union is giving careful consideration to the scheme to 
establish District Production Committees representa- 
tive of the unions concerned.” 

The Amalgamated Engineering Union has been in 
touch with the Board of Trade through the Trades 
Union Congress General Council on the subject of the 
distribution of supplementary clothing coupons. Some 
progress, it is officially stated, has been made. For 
blacksmiths and strikers 15 extra coupons will be avail- 
able and for acetylene or electric welders or burners 
(not spot or arc) 25. Floor moulders are entitled to 30 
and other moulders to 25; this applies in the cases of 
both ferrous and non-ferrous metals. Hardeners are 
eligible for 15 and annealers for 25. Employers should 
apply to the Employment Exchanges for these extra 
coupons and distribute them to those entitled to 
receive them, as they will not be supplied direct to the 
workmen by the Exchanges. The Union has put for- 
ward a claim for consideration in respect of maintenance 
men in general and those operating machines that use a 
cooling fluid. 4 

The Ministry of Labour and National Service states 
that the number of men and boys registered as wholly 
unemployed on March 16 was 67,437—a decrease of 
5,983 in a month. Those registered as on short time, 
or otherwise temporarily suspended from work, num- 
bered 4,167. Unemployed casual workers numbered 
5,627—a decrease of 3,036. The corresponding figures 
for women and girls on March 16 were 54,209 wholly 
unemployed, 4,069 temporarily stopped, and 253 un- 
employed casual workers. Of the 54,209 wholly 


unemployed, 1,607 had been classified as unable for 


unemployed showed a decrease of 5,973 and those tem- 
porarily stopped a decrease of 2,534. Part-time work 
schemes for wives are stated to be increasing, and in 
some cases it has been found that the part-time workers 
are both more regular and more punctual in attendance 
than the full-time married women. 





Between February 16 and March 16 the numbers of 
unemployed on the registers decreased by 6,260 in 
the London area; 4,713 in the Eastern area; 706 in the 
Southern area; 392 in the South-Western area; 649 in 
the Midlands ; 2,305 in the North Midlands ; 1,180 in the 
North-Eastern area; 2,354 in the North-Western area; 
1,913 in the Northern area; 3,495 in Scotland and 115 
in Wales. 


The executive of the Mineworkers’ Federation of 
Great Britain has approved a scheme which, it is 
hoped, will attract more boys to work in the mines. 
Among the proposals in it are recommendations 
that no boy should work underground until he is 16, 
that boys should have at least three months’ special 
theoretical and practical training, that the State should 
acquire disused mines, or parts of working mines not in 
actual production, as training centres, and that con- 
ditions should be framed for boys entering collieries 
as fitters, electricians, or draughtsmen. A national 
minimum wage scale is suggested, ranging from 6s. a 
shift at 15 and rising every six months until the figure 
of 10s. 6d. a shift is reached at 19} years. The adult 
rate would be paid not later than the age of 20. The 
scheme is to be submitted for the consideration of the 
| Government. 





Mr. Fred. A. Smith has been re-elected general 
secretary of the Amalgamated Engineering Union on 
the first ballot. He received 37,225 votes, while the 
total number cast for his three opponents was 16,803. 
Mr. B. Gardner has been re-elected assistant general 
secretary (Trade Union Department) also on the first 
ballot. He polled 26,998 votes, while the aggregate 
vote of his seven opponents was 26,413. 


A Rehabilitation Board has been appointed in New 
Zealand to promote, and to make all the necessary 
arrangements for, the establishment in civil life of ex- 
Service men and the widows of ex-Service men. It is 
authorised (1) To set aside suitable unoccupied land to 
be used by or for the benefit of discharged soldiers. 
(2) To purchase furniture, tools, stock, or other things 
and to dispose of them to or for the benefit of dis- 
charged soldiers or the widows of soldiers. (3) To 
grant financial assistance, in the form of loans, to dis- 
charged soldiers or the widows of soldiers. (4) To 
make grants to servicemen during any period in which 
they are unemployed or in which they are undergoing 
a course of training or study to fit themselves for civil 
employment. (5) To establish or promote or carry on 
schemes for the training (industrial, educational, or 
vocational) of discharged soldiers and for caring for the 
disabled. we 

To assist in re-establishing ex-servicemen in civil 
life, the Governor-General is authorised to make regula- 
tions by Order in Council modifying or suspending 
(wholly or in part), subject to appropriate conditions, 
provisions of Acts and Regulations relating to* the 
qualifications and experience necessary for entry into 
any employment or occupation. Regulations may 
also be made to protect ex-servicemen against prosecu- 
tion for non-fulfilment of their civil obligations and 
liabilities for a period of six months, or longer, if neces- 
sary, after their discharge. The Board is to submit 
a report on its operations in April of each year. 


Under the present regime in Roumania, the following 
are deemed to be “ crimes of sabotage” and punish- 
able by hard labour for from five to 20 years :—(a) Any 
stoppage of work, whether individual or collective, 
unless the previous consent of the military commander 
in the case of military undertakings, of the military 
commissioner or manager in the case of army under- 
takings, or of the labour inspector in the case of other 
undertakings, has been obtained after consultation 
with the management of the undertaking, except in 
cases of force majeure. Such consent is also necessary 
for the termination of contract of employment without 
notice and for dismissal without notice in circumstances 
allowed by law; (6) The destruction, deterioration, 
withdrawal, falsification, wilfully defective manufacture, 
or fraudulent or unskilled manipulation of machinery, 
equipment, tools, materials, goods and products by 
workpeople or employers. A sentence of imprisonment 
of from 15 days to one year may be imposed for con- 
traventions of the regulations concerning overtime pay, 
holiday compensation for Jewish employees, the dis- 
missal of the wives and children of mobilised men, and 





The wholly 


good cause to transfer to another area. 


the employees’ food supply. 
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THE PROPELLING MACHINERY OF 


CHANNEL PACKETS.* 
By Mason Wittiam Grecson, M.Sc., M.I.Mech.E. 
(Continued from page 320.) 


From 1923 onwards, the oil burner was very much 
to the fore. The first vessels actually built as oil 
burners were the Southern Railway's Dinard and 
St. Briac, but early conversions from coal burning 
included the Biarritz and Maid of Orleans of the 
Southern Railway, and the Patriotic and her sisters 
of the Belfast Steamship Company. The Patriotic is 
now the Lady Connaught of the British and Irish 
Steam Packet Company, which operates the Liverpool- 
Dublin night service; she has been intermediately 
named Lady Leinster, but a new Leinster for the 
Dublin service caused the further rechristening. The 
conversion of the Biarritz and Maid of Orleans to oil 
allowed one of the six boilers in each vessel to be 
removed, making room for a large service tank. 

The services operated by the channel packets are 
essentially intermittent in their nature, with many 
hours of standby in port, and oil firing offers several 
advantages for runs of this sort, as it reduces standby 
losses to a minimum. Where the distance in entering 
the harbour from open sea to quay is short, heavy fires 
have to be carried to the end of the run, to ensure 
adequate steam for negotiating the harbour entrance 
and to allow for quick and effective manceuvring, as, 
for instance, entering Dover with a north-east gale 
blowing. Oil fuel is ideal for meeting these conditions, 
as an immediate shut-down (except for sufficient steam 
maintaining deck and “hotel” services) is possible 
as soon as the gangways are in position. Furthermore, 
the general ease of control, the elimination of dust, and 
the general nuisance, and—in certain cases—delays, 
involved in coaling, together with a reduction in stoke- 
hold personnel, have a great appea!. Even though oil 
is of necessity a more expensive fuel than coal on a 
thermal basis, when bunkered in British ports, capi- 
talisation of the advantages of oil firing on short runs 
justified the change-over, especially at ports where 
coal bunkering facilities were difficult to arrange. It 
was realised, too, that inadequate bunkering facilities 
added considerably to the cost per ton of coal by the 
time it was trimmed and in bunkers. The disastrous 
oal strike of 1926 was another factor in encouraging 
channel p ckets to burn oil in preference to coal. 

It must be vemembered that the British railway 
companies are very big buyers of coal for their loco- 
motives, and as they also control the transport of coal, 
they are in a particularly advantageous position to 
obtain solid fuel at keen prices for their ships. Yet 
by 1930, most of the English Channel services which 
operated from ports where coal-bunkering facilities 
were not good were running on oil fuel; but the 
Harwich and the Irish services still continued to use 
coal. At Harwich and at Heysham, the respective 
railway companies have installed on their quays 
modern coaling plant, comprising mechanical handling 
equipment throughout. Fuel is discharged to ship 


* The 14th Thomas Lowe Gray Lecture, delivered at 
the Institution of Mechanical Engineers, London, on 
Friday, January 23, 1942. Abridged. 
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bunkers without creating dust and (allowing for 
the easy rail haul from appropriate coalfields) it is 
therefore difficult to see coal superseded by oil for 
railway-owned steamers at these particular ports. On 
the other hand, Southampton is essentially an oil- 
bunkering port, owing to the predominance of liner 
tonnage berthing there. Weymouth (where a maximum 
of three ships is stationed) and Stranraer (in ordinary 
times served by two ships) are typical examples of 
ports where heavy expenditure on modern coal-handling 
plant does not appear to be justified owing to the small 
amount of coal to be handled, and these ports call for 
oil-burning vessels. (The vessels on the London 
Midland and Scottish Railway’s Stranraer-Larne run 
changed over from coal to oil fuel in 1939.) Figs. 
12 and 13, on this page, show the coaling plant installed 
by the London Midland and Scottish Railway Com- 
pany at Heysham. The belt conveyors are well clear 
of the transit sheds, etc., and the cross conveyor and 
chute enable vessels to be bunkered in a clean manner 
without interfering with the normal operations of 
loading and unloading ship. At Heysham, where (in 
1939) five mail packets and several cattle steamships 
regularly used the port, the installation of this plant 
was justified. 

The Isle of Man steamships are excellent examples of 
the use of oil as the obvious fuel; when they lie off 
the landing stage in the river at Liverpool, they can 
readily be bunkered from oil barges. When coal- 
burning ships are bunkered with coal from barges, 


Coat CONVEYOR aT HEYSHAM. 


T.S.S. “ Duke or LANCASTER.” 


there is much cleaning up to be effected before the 
ship is ready for service, as coaling from barges by 
grabs, etc., is a very dirty operation. Some interesting 
figures were given to me by Mr. W. L. Roxburgh 
(then chief superintendent engineer of Coast Lines, 
Limited, and who as such held a brief over the engin 
eering side of the Belfast Steamship Company, and the 
British and Irish Steam Packet Company), when the 
Belfast Steamship Company's Liverpool - Belfast 
steamers were converted from coal to oil fuel. In the 
case of the Patriotic, the saving in personnel, grate 
renewals, and boiler and bunker repairs in her first 
year of service as an oil burner—to which must be 
added the reduction in routine painting aboard the 
ship herself, together with elimination of work of 
cleaning decks and accommodation after bunkering 
amounted to over 3,500/. Her annual coal consumption 
was to the order of 10,000 tons on her last year of 
service as a coal burner, and equivalent service with 
oil fuel reduced her consumption to 5,300 tops. This 
seems incredibly low, but was due not only to the 
difference in calorific values of the rival fuels, but also 
to greatly reduced port and standby consumption, 
together with higher boile: efficiency. Genera] tuning 
up of the machinery at the refit also helped the com- 
parison in favour of oil. As an oil burner, she was 4 
steadier timekeeper; and on the figures given above, 
the higher price of oil fuel was more than justified 

It can be taken for granted that gll the services 
which changed over to oil fuel did so because oil! gave 
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CROSS-CHANNEL PACKETS. 
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the best all-round economic figure for those particular; ~ . 
runs; and as other services not only retained coal, so g-7- 
but went on ordering coal-burning vessels, there is ae 
obviously no direct answer to the question which fuel 

should be used by cross-channel packets. Each service 

must be considered on its own merits. 

By 1930, the application of mechanical stokers to 
water tube-boilered deep-sea vessels had attained con- 
siderable success, notably aboard the Beaver-class 
freighters of the Canadian Pacific and in the Dutch 
Fast Indies fleet of the Koninklijke Paketvaart Maats 
chappij, where the respective superintendent engineers, 
Mr. John Johnson and Dr. W. J. Muller, had evolved 
extremely satisfactory ships with mechanical coal- 
irmg equipment. Higher sustained boiler ratings, 
smokeless combustion, steady steaming, flexible control 
(by regulating the speed of grate and undergrate air), 
and a reduction in personnel were all points claimed for 
mechanical firing. These applied even more strongly 
to channel packets, for the following reasons : {1) their 
bunker capacity is small, i.e., there is not the great 
bunker-weight difference in favour of oi] which obtains 
with “ blue water ” 
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shipping, where the longer the o 
run between ports, the greater the advantages of oil 
over coal in assessing total (machinery plus bunker) 
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weights ; and (2) suitable coal is available at British 
ports, as most British bunker coals are favourable to 
mechanical stoker firing. Furthermore, “ smalls” are 
apa available at reasonable prices; especially by | included new location, to permit of access to their 
the railway companies, who take large quantities of | backs for ash removal. 

“arge screened coal for their locomotives, leaving the| The experiment carried out aboard the Duke of 
collieries to find a market for the smalls. 


have shortened the grates of the Duke of Lancaster 
too much for the proper combustion of the fuel as it 
was fed down the inclined grates. For a short run, 
however, it was decided that, even with the lower 
grades of cheaper smal! coals on which the experiment 
was to be made, ashing could be performed in port 
immediately after each trip, and the resultant waste 
material dealt with by the ash ejectors as soon as open 
sea was reached on the next outward passage. 

The backs of the boilers were therefore fitted with 
screw-operated doors to effect this routine service, 
and, as ash removal was carried out in port, when the 
load on the boilers was very light, it did not incommode 
the personnel. The mechanical-stoker assembly for 
each boiler consisted of a six-retort Babcock-Erith 
unit, operated by an electric motor, and in order to 
allow for the increased resistance of the firebed, as 
compared with the conditions obtaining with hand- 
fired grates, two booster fans were fitted in the stoke- 
hold. These took their air from the existing closed 
stokehold, and delivered it at the requisite pressure 
into the compartments below the grates. This arrange- 
ment was not satisfactory ; at an early date the boosters 
were removed, and a larger main fan capable of giving 
the total air pressure was installed for the forward 
stokehold. An illustration of the interior of the 
combustion chamber of one of the boilers, showing 
the formation of the grate, etc., is given in Fig. 14, 
on the opposite page. 

The net results of this trial in the Duke of Lancaster 
were (a) to increase the output of the converted boilers 
by 25 per cent.; (6) to increase their efficiency, due to 
better combustion and steady operation, by some 74 per 
cent., while using a cheaper grade of fuel; and (c) to 
enable this cheap slack to be burnt smokelessly. Subse- 
quently, the Duke of Argyll and Duke of Rothesay 
were similarly dealt with, and the increased evapora- 
tion from the forward boilers enabled a cheaper grade 
of coal to be used on the hand-fired after boilers, 
although in this case the low-set boilers gave rise to a 
good deal of smoking. Fig. 15, on this page, shows 
the Duke of Argyll in service, and the difference in the 
discharge from the two funnels tells its own story. 

In 1931, the London Midland and Scottish Railway 
Company had taken delivery from Denny Brothers of 
the Princess Margaret for the Stranraer-Larne service. 
This was a twin-screw geared-turbine ship with four 
Babcock and Wilcox boilers arranged for hand-fired 
coal; but the following ship, the Princess Maud, which 
was similar to the Princess Margaret but with increased 
sleeping accommodation, went into service in 1934, 
completely equipped with Babcock-Erith stokers to 
| her four boilers. In spite of the short run (approxi- 

mately two hours), the stoker equipment readily 
| fulfilled the requirements for steaming, and it was 
|found possible on reaching Larne with full fires, to 
|close down promptly and avoid loss of coal, just 
| keeping sufficient steam for port requirements. Ash 
| was removed during the stay alongside, and fires were 
| made up shortly before the return trip, and brought 
| to a full mass of incandescence at standby. At the 
Stranraer end, the run up Loch Ryan in sheltered 
| watess—which had to take place at reduced speed, 
owing to the shallow water—made it possible to allow 
| the fires to die down gradually. The Princess Maud 
| has now, owing to the bunkering arrangements men- 
| tioned earlier, been converted to oil firing; but her 
service on the Stranraer-Larne run firmly established 
| the suitability of mechanical stokers, even for short 








ssages. 

In 1931 the French Société Anonyme de Gérance et 
|d’Armament (who shared the Dover-Calais service 
| with the Southern Railway after the war of 1914-18, 

in place of the French Northern Railway) brought into 
service the Céte d’Azur, followed a year later by the 
| Cote d’Argent. These ships were built by the Forges 
let Chantiers de la Loire at their yard at Le Havre. 
| They were similar in general ship layout, but somewhat 


| larger and higher-powered than the new ships of the 





Southern Railway in the same service. They relieved 
the Empress and Invicta, two direct-driven turbine 
vessels built by Denny Brothers before 1914, which 
had been bought from the South-Eastern and Chatham 


the other four, placed in pairs back-to-back in the| Railway Company after the French paddle ships 
after stokehold, did not lend themselves to change | Le Nord and Pas de Calais were taken out of service. 
without considerable modifications, which would have | The Céte d’Azur and her sister each had twin-screw 


geared-turbine machinery, steam being generated at 
240 Ib. per square inch, and superheated to 520 deg. F. 
in four oil-fired Rauber and Luquet water-tube boilers 


There stil] | Lancaster was not an easy one. In the first place, the’| (a fin-tubed header-type boiler which was a product of 


remained the problem of bunkering, but this has been | forward boiler room was rather cramped at the boiler | the French Babcock and Wilcox Company.) 


well worked out by those companies which have | sides, owing to the fining of the ship at that section. 
adopted modern coal-firing technique; as a result,| Space was also limited at the boiler backs, owing to 
rad has an attractive chance of competing with its their proximity to the forward watertight bulkhead. 
~ Moreover, the boilers were already low-set—a common 
‘ © pioneer mechanical stoker installation for a| necessity in cross-channel stokehold layouts, to make 
auee-channel packet was a partial conversion carried it possible to keep clear of decks. The shortness of 
: in 1932 in the Duke of Lancaster, one of the ships the boilers in the fore-and-aft direction militated 
anne the Heysham-Belfast service of the London | against the incorporation of ash dumps within the 
et land and Scottish Railway. The conversion was boiler casings—an arrangement which admits facilities 
mited to the two boilers in the forward stokehold, as | for ash disposal when steaming at full power, but would 








The Great Western Railway Company had decided 
to acquire new tonnage for the Fishguard-Rosslare run, 
and in 1932 Messrs. Cammell Laird delivered two 
modern packets, the St. Andrew and St. David, to 
replace the earlier vessels of the same names. These 
sturdy ships (the St. Andrew is shown in Fig. 16, 
on this page), were ideal for the winter months when 
the Atlantic storms beat up St. George’s Channel. 
They were each of *2,702 gross tons, and displaced 
3,405 tons on 14 ft. 6 in. draught, a feature which 
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gives them steadiness; their twin turbines develop 
8,400 shaft horse-power at the ful! service speed of 
21 knots. Each of these ships has four Babcock and 
Wilcox oil-fired boilers. In the following year, Messrs. 
Denny Brothers delivered the fifth Brighton to sail 
on the Newhaven route, an improved Worthing with 
similar turbines and oil-fired Yarrow boilers; but the 
latter were now fitted with air preheaters, which 
effected considerable economy in Rel. She is the 
highest-powered cross-channel steamship built since 
the Belgian Mail Princes, and the remarkable perform- 
ance of the Worthing and Brighton with their restricted 
draught puts them in a unique position in the survey 
of channel ships. 

Fig. 17, on page 339, is an approximate power-speed 
curve for a ship of the Brighton’s dimensions, and it 
will be noted that power varies approximately as the 
fifth power of the speed. The price to be paid for 


extra speed in a ship of this sort is very well brought | 


out by the curve, and it is interesting to note that a 
ship 360 ft. long by 45 ft. beam, drawing 13 ft. of 
water on a displacement of 3,200 tons, follows almost 
the same curve for power requirements. Hull design for 
these fast, short, shallow-draught vessels is indeed a 
work of great technical difficulty, with such a threaten- 
ing power curve at the designer's elbow. It may be 
mentioned that the Brighton has the best ratio of 
wer to machinery weight in my records, the figure 
ing 30 shaft horse-power per ton. 
(To be continued.) 








PROPERTIES OF MONEL METAL 
AT LOW TEMPERATURES. 


Some interesting data on the behaviour of Monel 
metal at low temperatures, down to — 252 deg. C., 
are given in a publication issued recently by Messrs. 
Henry Wiggin and Company, Limited, Grosvenor 
House, Park-lane, London, W.1. The results of ex- 
periments quoted indicate that the yield point, the 
tensile strength and the Brinell hardness of the alloy 
all increase as the temperature is lowered. Figures 


given show that the yield point at — 252 deg. C.,| 
namely, 43 tons per square inch, is twice that at room | 
temperature, namely, 21 tons per square inch, and the | the blade, and the reinforcement 11 is sweated to the 


tensile strength at the same low temperature, namely, 
63 tons per square inch, is over 60 per cent. higher than 


the room-temperature value of 39 tons per square | 


inch. In spite of this increase in the yield-point and 


tensile-strength values, the alloy is shown to suffer | 


no loss in ductility as the temperature is decreased, 
the elongation, on 2 in., being practically the same as 
that at room temperatures and at intermediate tem- 
peratures. 


temperature, although it tends to increase slightly as 
the temperature is lowered. With regard to fatigue, 
it is stated that a stress which can be withstood by 
the material for a total fatigue life of 40 million cycles, 
is 16 tons per square inch at 20 deg. C., and 17 tons per 
square inch at — 40 deg. C. A further important 
advantage of Monel metal arises from the fact that the 
impact properties of the material, as shown by Charpy 
tests, on annealed, forged, cold-drawn and cast speci- 
mens, appear to be quite unaffected by reduction in 
temperature down to —190 deg. C. This retention 
of high impact strength at low temperatures is shared 
by Morel-metal welds, which, in an actual test, gave 
a value of 78 ft.-lb. at room temperature and 73 ft.-lb. 
at —190 deg. C. 

The coefficient of thermal expansion of annealed 
wrought Monel increases slightly as the temperature is 
reduced, and a knowledge of these low-temperature 
expansion properties is important to designers of valves 
and similar equipment intended for low-temperature 
service. A further interesting point is that as the 
temperature is lowered the standard type of wrought 
Monel becomes more magnetic. For use in aircraft 
and nautical instruments and other applications in 


which a completely non-magnetic material possessing | 


the mechanical! properties of Monel is required, “ K 

Monel, however, is available. This is a modification 
of the standard alloy containing approximately 4 per 
cent. of aluminium and it is stated that it remains non- 


after severe cold work. 








Tae ConTrRoL or Zinc SHeEEetTS.—The Minister of 
Supply has issued the Control of Non-Ferrous Metals 
(No. 9) Order, 1942, which came into force on April 15. 
The Order reduces the maximum basis prices for zinc 
sheets and zinc plates for boilers by 30s. a ton, the new 
prices being 371. 12s. 6d. per ton for zinc sheets of No. 10 
gauge and thicker, delivered ex works in lots of 5 tons 
or more, and 351. 12s. 6d. per ton for boiler plates de- 
livered ex works. Copies of the Order, price Id., may 
be purchased from H.M. Stationery Office, York House, 
Kingsway, London, W.C.2. 











Again, the modulus of elasticity in tension | 
and in torsion is apparently not much affected by | 


| resin. 





| 
- | mounting consists of a pir 
magnetic at temperatures down to —80 deg. C., even | _ eens - _ 








PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 

is stated in each case; where none is mentioned, the 

Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of S fications may be obtained at the Patent 

Office S Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abettact, in 
each case, unless the Patent has been sealed, when the 
word “* Sealed *’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


AERONAUTICS. 

541,078. Airscrew Blade. Retol Airscrews, Limited, 
of Gloucester, and W. Brierley, of Gloucester. (6 Figs.) 
May 8, 1940.—The invention is a reinforced non-metallic 
airscrew blade. The blade is made of compressed wood 
or synthetic resin and is reinforced on the leading edge. 
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the coil. A small slotted steel plate 40 is secured by 
screws to the outer face of the carrier 16 and forms an 
adjustable magnetic shunt. The one-piece carrier 1 
thus mounts the soft-iron armature, the coil and pointer 
and the torque control springs in a complete unit, which, 
when it is placed in position on the pillars 14 and secured 
by nuts, automatically locates the coil in the correct 
position in the armature bore 42 between the poles of 
the permanent magnet. The mounting of the unit by 
the pillars 14 which are firmly attached to the magnet 
improves the rigidity of the whole construction. More. 
over, the unit can easily be removed for adjustment 
without removing the soft-iron core, by unsoldering the 
leads to the coil and removing the carrier. (Accepted 
January 9, 1942.) 


HYDRAULIC APPARATUS. 


542,514. Double-Beat Reducing Valve. Manlove, 
Alliott and Company, Limited, of Nottingham, and J. M. 
Hodges, of Nottingham. (2 Figs.) August 21, 1940.— 
The valve is of the kind which is opened by a spring and 
closed by fluid pressure acting on a bellows connected at 
one end to the valve casing and at the other end to the 
valve. The valve has a short stem 4 upon one end of 
which the spring acts, the other end of the spring abutting 





The reinforcement consists of a shield of stainless steel | 
which is applied to the blade in separate sections 11. | 
The shape of each section is different due to the varying | 
contours of the blade. Each steel section is shaped to 





the profile of the leading edge of the blade and fitted | 
over it, and can be secured by pins or screws with | 
heads countersunk and flushed with solder to provide | 
a watertight joint. The remainder of the blade surface 
is covered with a plasticised or sprayed cellulose, so 
that the whole blade is adequately protected against 
the weather. The blade can alternatively be covered 
with a metal gauze 14 as shown, which entirely envelopes 


gauze to retain it in place. This arrangement can be | 


| used instead of, or in addition to, pinning. The cellulosic 


waterproofing 13 is applied over the whole of the gauze | 
and over the reinforcement. (Accepted November 12, 
1941.) 

ELECTRICAL APPARATUS. 

542,454. Ammeter. Aron Electricity Meter, Limited, | 
of London, and E. J. Riordan, of London. (5 Figs.) | 
September 17, 1940.—The invention aims at facilitating | 
the servicing of ammeters and voltmeters. The base 1 | 
of the instrument is circular and moulded of a synthetic 
Near the edge it has an upstanding wall 2, with | 
three seatings 3 standing proud of the top of it. A non- | 
magnetic metal plate 4 of V-shape is screwed to the | 
seatings and mounts the permanent magnet 6. The 








| 


7 at the back of the magnet | 
and towards the bottom of the V, the ends being riveted | 


over to clamp all the parts together. At the front the | 
magnet is secured to the plate by a pair of brass pillars | 
14, over which it is a close and accurate fit. The pillars | 
pass through small plates 12 on the top face of the magnet 
and are shouldered, the shoulder being spun over to | 
secure the magnet and the small plates 12 firmly in 
position. The reduced diameter tops of the pillars are 
threaded. A one-piece brass carrier 16 has an integral 
top bridge piece 17 with holes at its ends which fit over 
the threaded ends of the two pillars. The carrier is | 
generally of Y-shape and curved, and has a central | 
inturned projection 19 to which is secured the cylindrical 
soft-iron core. At the bottom of the leg of the Y is an | 


| inturned footstep 21 carrying the bottom bearing for | 12 deg. 





(S42 Sr4) | 





against a collar on a screw-threaded control knob 15 
A pointer 19 on the housing registers with marks on a 
sleeve 18 attached to the knob so that any one of a 
number of different pressures can be selected. One end 
of the bellows unit 5 is clamped by a screw sleeve 6 to 
the spindle 4 and by a flange 7 to the body, the bellows 
thus surrounding the valve stem. The outer cover is 
screwed upon the flange 7 and has at its outer end an 


internally threaded boss in which the control knob 
spindle works. (Accepted January 13, 1942.) 
MISCELLANEOUS. 
542,508. Optical Objective. Taylor, Taylor and 


Hobson, Limited, of Leicester, and A. Warmisham, of 
Leicester. (1 Fig.) July 12, 1940.—The objective is 
designed for photographic purposes, being corrected for 


| spherical aberration, coma, astigmatism and distortion, 


and is of the kind consisting of an asymmetrical divergent 
lens behind two convergent lenses and in front of a third 
convergent lens. Regarding the side of the longer 
conjugate as the “ front " of the objective in accordance 
with the usual convention, the rear surface 4 of the 
second convergent component is convex towards the 
front and has a radius of curvature of between one and 
five times the equivalent focal length of the objective. 


| while the front surface 5 of the divergent component 


has a radius of curvature greater than ten times the 
equivalent focal length, whether convex or concave to 





the front. The radius of curvature of the rear surface 6 
of the divergent component is less than one-tenth of 
that of the front surface. The mean refractive index of 
the glass used for the divergent component is greater 
than 1-65, and of that used for the rear convergent 
component greater than 1-62 and an Abbé-V number 
less than 50. In the example illustrated, the radius of 
the surface 4 is approximately 3} times the equivalent 
focal length, the surface being convex to the front, 
while the fifth surface is concave to the front and has 
a radius over 26 times the equivalent focal length. 
With this example, at a focal length of 2} in., the residual 
aberrations are very satisfactory over a semi-field of 
( Accepted January 13, 1942.) 
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SURGE PROPAGATION,—II.* 
By Dr. T. F. Watt, M.I.E.E. 
(Concluded from page 302.) 


(13) The Generation of Standard Wave Forms of 
Surge Pressure.—The testing of electrical apparatus 
and electric supply systems by means of surge pres- 
sure waves is rapidly increasing in importance 
because it is now well known that the quality of 
insulation material cannot be completely defined 
from data obtained by means of alternating-current 
tests alone. For this reason, an increasingly large 
number of electrical engineering specialists are con- 
cerning themselves with the technique of surge 
testing, the characteristics of which are fundament- 
ally different from those involved in testing by 
means of 50-cycle alternating pressures. The pur- 
pose of surge testing is to determine the behaviour 
of heavy-current systems and their component parts 
when submitted to excess pressures of short duration 
and, in particular, to the excess pressure due to 
atmospheric electrical storms. Surge testing com- 
prises two main aspects: (i) the generation of 
surge pressures of the requisite wave form, and (ii) 
the technique of the actual procedure inclusive of 


the recording of the measurements. In what 
Fig.44. 
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follows, the methods for generating the wave of 
surge pressure will be considered in outline, special 
features of the problem being the necessity for 
obtaining a smooth wave of standardised form as 
well as a good utilisation factor for the surge genera- 
tor equipment. 

Artificially generated waves which closely imitate 
the wave form produced by natural atmospheric 
discharges must be associated with the requisite 
energy, and the first essential feature of a surge 
generator is a capacitance from which the stored 
energy can be withdrawn at the appropriate 
moment. Such a capacitance must be charged to 
the necessary pressure by means of direct current 
and this is usually obtained from a low-pressure 
alternating-current supply through a transformer 
and a rectifier. The requisite characteristics of the 
surge-pressure wave form are, a steep wave front and 
a less steep wave tail, it being also necessary to ensure 
that the wave shall be free from superimposed high- 
frequency oscillations. 

A typical wave form is shown in Fig. 44, the 
characteristics of which have been defined by the 
LE.C. (December, 1935) as follows: the time is 
measured in micro-seconds ( sec.), and V,, is the 
crest value of the wave. Then if the point A denotes 
0-1 Vm and the point B, 0-9 Vm, and if the straight 
line A B is extended in one direction to the height 





* Part I of this series appeared in three sections on 
Pages 141, 181 and 201, ante. 
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direction to cut the abscissa axis at G, then the 
duration of the wave front is defined by Ty = G Kin 
usec. where CK is drawn perpendicular to the 
| time axis. Further, if M is a point on the wave 
tail at a height corresponding to 0-5 Vm and MN 
is drawn at right angles to the time axis, then the 
time to half value of the wave tail is defined as the 


to fall again to one-half the crest value. 
venience, the nominal value T, is measured between 
the nominal start of the wave and the point on the 
wave tail where the voltage is half the crest value, 
| so that T, = G N expressed in micro-seconds. The 
| wave form is then usually specified by the ratio Le 


| A slightly different specification for the wave 
| form which is widely used is illustrated in Fig. 45. 
| In this case the definition of the duration of the 
| wave front is the same as in the previous case, viz., 
|Ty = GK psec. In Fig. 45, however, the duration 
|of the half value is Ty, that is, the time between 
| the half value on the wave front to the half value 
|on the wave tail, so that in this case the wave form 


T 
|is specified by the ratio 7 For testing pur- 





| poses and for research work in high-tension tech- 
| nique it is usual to employ definite standard wave | 
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forms of pressure such as 
- Ty 0-5 
T, = y & sec. 
and 
7 = a p sec, (see Figs. 48 and 49). 

Now if a condenser of capacitance C farad is 
charged to a pressure of V volts and is then dis- 
charged through a resistance of R ohms, as shown 
in Fig. 46, the pressure across the condenser ter- 
minals when plotted as a function of the time, 
will have the form shown in Fig. 46, the mathe- 
matical expression for this wave form being 

t 
v=Ve CB (60) 
where C x Ris the “ time constant ” of the circuit. 
The wave form obtained in this way would there- 
fore have a vertical (that is, an infinitely steeys) 
wave front, and a logarithmic tail. 

In order to obtain a wave form of the desired 
type as illustrated in Fig. 44 it is therefore necessary 
to provide means for reducing the steepness of the 
wave front which is given by the simple discharge 
of a condenser as illustrated in Fig. 46. The general 
equation for the desired type of wave is of the form 


v = VoK (e~ 41! — e~ 42") (61) 





of the crest value as above at C, and in the other 


total time for the wave to rise to the crest value and 
For con- | 


2 | accordance with the notation of Fig. 45. 
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where V,, is the pressure to which the condenser has 
been charged. A representative circuit by means 
of which this type of discharge curve can be ob- 
tained is sHown in Fig. 47, the equation for the 
pressure at the terminals A B being* 


v= Vo 
~ Rp & Cp (at 
Table III, below, gives the respective values for 


«, and a, in order that the wave form shall be 
defined by : 














= z,) {e-a! _ «~*2} - (62) 





Or8 sec. or (ii) Tt . A sec 
Baga T, 50 — 
’ Ty 
where the quantity T, 


| a2 
| @e= 


defines the wave form ia 
If these 
same wave forms are translated to the specification 


T 
a as defined in accordance with Fig. 44 then for: 
2 


In Fig. 47, G is the spark gap which breaks down 
when the capacitance C, becomes charged to the 
requisite pressure V, and the resistance R, is the 
damping resistance which smoothes out any high- 
frequency oscillations. If the inductance of the 
circuit is sufficiently small, the value of this damp- 


Fig. 46. 





1000, 
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ing resistance is given approximately by the rela- 
tionship, 

wn wf 
= 3G, 
and this resistance R, will be given in ohms if Ty 
is in micro-seconds and Cy, is in microfarads. 


Ry (63) 














TaBLe III. 
T T 
Lf Oy. Os. a 
Ty Ts, 
0-5/5 m sec. 0-179 3-05 | 0-63/5-2 m see. 
0-5/50 m sec. v-014 3-87 |0-67/50-1 nsec. 








In order to avoid high-frequency oscillations when 
the condenser is discharging through the spark gap 
G, that is, in order to ensure that the discharge is 
aperiodic, the following relationship must also hold, 
viz., 

L 
Ry>2a/e- 


in which L is the inductance of the circuit. 


(64) 
The 





* If a test sample is connected across the terminals 
A B, the magnitude Cy willinclude the parallel connected 
capacitance of this sample. 
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value of R,, will be given in ohms if L is in micro- 
henrys and C, is in microfarads. It is to be ob- 
served that, for given values of the constants of the 
circuit of Fig. 47, the duration of the wave front Ty 
is independent of the crest value of the wave. 

The duration of the half-value T, of the wave 
(Fig. 45) is determined by the discharge resistance R, 
and the magnitude of the parallel arrangement of the 
capacitances C,+C,. The magnitude of the 
discharge resistance is given in the following ex-| 
pression to a fair approximation : 
~ (Cy + Cp) log. 2 
the value of R, being in ohms if Ty is in micro- 
seconds and the capacitances C, and C, are each in 
microfarads. 

The relationships (63) and (65) are valid on 
the assumption that the discharge resistance R, is 
at least 10 times the damping resistance R,. This | 
condition also ensures that the pressure drop in | 
the damping resistance R, is maintained within | 
narrow limits. The effective capacitance C, must 
be not less than 10-* farad and an effective utilisa- 
tion of the surge generator for most of the surge 
pressure waves met with in practice is obtained when 


Ry (65) 





a =3-5. The capacitance C, causes the effective | 
Bb | 
generator capacitance to be reduced in the ratio - | 
Cy 

C, —- Cy 


Examples of the wave forms obtained by means | 
of a circuit in accordance with Fig. 47 are repro- | 
duced in Figs. 48 and 49, page 341. Fig. 48 shows | 

: Ty 0-5 
the wave form testes 


form a p sec. (see Fig. 45). The respective con- 


psec., and Fig. 49 the wave | 


stants of the circuit of Fig. 47 are given in Table IV. 


TaBie IV. 














; 
. i 0-5/5 m sec. 0-5/50 w sec. 
Constants. Wave Form. Wave Form. 
Cs 7250 x 10-* uF 7250 x 107° uF 
Cy | 2460 x 10-* uF 615 x 107 uF 
Rp 238 ohms 469 ohms 
R | 428 ohms 8650 ohms 
| 


| 








ee = sig, 

In Fig. 50 is shown the discharge circuit of Fig. 47 | 
connected through a charging resistance R, of | 
about I0* ohms and a rectifier Q is fed from the | 
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Fig. 50. 
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|of the possibilities of cinematography and colour 
photography, and leads to an appreciation of most 
|of the requirements in a good photograph. Such 
| neglect of photography as exists among them is 
| usually due to lack of money and time ; funds are 
| not available to purchase expensive equipment, and, 


high-tension side of a transformer, the low-tension | is 9,300ny F, that is 9,300 x 10°" farad, so that | except in purely research laboratories, the time left 


side of which is supplied from the 50-cycle supply | 
mains. 

(14) Multiplier System for a Surge Generator.— 
In the simple types of surge generators illustrated 
in Figs. 47 and 50, the magnitude of the surge pres- 
sure wave is limited to the magnitude of the avail- 
able direct-current pressure, and in order. to obtain 
much higher values for the surge pressure wave 
than those fixed by this limiting condition, it is 
now the usual practice to build surge generators 
on the multiplier principle introduced by Erwin 
Marx in 1924. A surge-generator circuit built up 
on this principle is illustrated in Fig. 51. The total 
surge capacitance (C,), is divided into sections all 
of which are charged in parallel through non- 
inductive resistances of high value. When all the 
sectional capacitances have reached the full charging 
pressure, they become automatically connected in 
series by reason of the fact that a spark will jump 
across each of the section gaps G, these spark gaps 
being each set to break down at this value of the 
pressure. The effect of such a breakdown of the 
spark gaps G will be seen by reference to Fig. 52. 
The requisite wave form for the total surge pressure 
is then obtained by employing suitable values for 
the sectional resistances and capacitances shown in 
Fig. 51. 

The following are the leading data of a surge 
generator for three million volts. There are 15 groups 
of condensers, all these groups being connected in 
parallel and charged to 200 kV by means of rectify- 
ing valves. When the sectional spark gaps break 
down, the 15 groups become automatically con- 
nected in series so that there is a total pressure of 
3,000 kV toearth. The maximum current which can 
be obtained at three million volts with an aperiodic 
discharge is 10,000 amperes, and 25,000 amperes 
when the discharge is oscillatory. The total effective 





the energy stored in the capacitance when the dis- 
charge commences is about 42,000 joules. The 
diameter of each of the spherical electrodes of the 
sectional spark gaps is 15 cms. and the total overall 
height of the surge generator is 12 metres. 

In Fig. 53 is shown an oscillogram of a surge 
pressure wave having a crest value of 2-5 x 10* volts 
the duration of the half value being T, = 50 yp sec. 
(see Fig. 45). This oscillogram was taken by 
means of a pressure divider of the resistance type, 
as shown in Fig. 42, on page 301, ante. 
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The Scientific Photographer. By Dr. A. 8. C. LAWRENCE. 

Cambridge : The University Press. [Price 18s.] 

Tue title of this book is rather misleading, for it 
suggests a treatment suited to a reader with a 
knowledge of chemistry and optics adequate to 
follow the science of the subject, or the application 
of photography in scientific demonstration, record- 
ing and, particularly, in research. The preface states, 
however, that “ Full use of photography is certainly 
not made in scientific laboratories nor has any 
organised attempt been made to use cinematography 
either for research or for serious teaching. The 
reasons for this failure are complex, but all boil 
down to one—ignorance. Ignorance of the possi- 
bilities and limitations of apparatus and materials.” 
The book is actually an attempt to give an account 
of the possibilities and limitations of photography 
as it concerns the scientific worker. 

This complaint of ignorance as applied to scientific 
workers, we feel, is too drastic. They have been 
trained to be observant, and any modern cinemato- 
graph theatre provides them with a demonstration 





|after other duties allows for only the simplest 
applications of photography. Dr. Lawrence covers 
|a wide field in a comparatively short space, with 
| the result that the treatment is condensed to the 
| point of incompleteness and, in places, is difficult 
| to follow. The impression given is that his know- 
ledge of the subject is so wide and scientific that 
the task of condensation has proved rather difficult 
| for him. 

| The treatment is also rather out of balance. In 
| the opening chapter, explanations and formule are 
| given which, to be appreciated, require an adequate 
knowledge of organic chemistry, and there are 
references to an electron moving through a silver- 
halide lattice, the work function of a metal, and 
potential energy of an electron ; whereas the second 
chapter opens with the formula for a thin lens, 
which is proved in the appendix, and contains 
much elementary optics. Most of the book deals 
with ordinary photography, including colour photo- 
graphy. Chapter 7 (“Some Scientific Applica- 
tions’) comprises only 26 pages and is not suffici- 
ently detailed or precise to be of real service. All 
scientific workers surely must have heard of photo- 
graphy by infra-red rays, at high speed, and by 
X-rays, and have seen coloured photographs 
obtained by the use of polarised light, many 
examples of which were given in ENGINEERING 30 
years ago. Such sections of the subject receive 
little more than mention here. The scientific 
worker is acquainted with the procedure for acquir- 
ing information. If his knowledge of photography 
is inadequate, or needs revision, a standard text- 
book will provide the general information more 
completely than a work of this kind ; and, to meet 
the requirements for any particular job in hand, 
data can be obtained from the manufacturers of 
material and equipment, who, in most cases, can 








pro 
req 


can 
atti 
ph 
too 
smi 
effe 
of 


gra 
wid 


It | 
wol 
be 
cus 
ord 
pre 
vol 
tor 
alw 
per! 
The 
voli 
use! 
Mei 
a1 
Cha 
of 
edit 
suff 
at 
Pra 
the 
lari 
I 
star 
rais 
con 
suc 
the 
oth 
feat 
and 
A« 
tion 
of 3 
indi 
The 
met 
asst 
sho; 
may 
the 
bea! 
is p 
exal 
enol 
wor 
duc 
expr 
to s 
of t 
and 
nov 
nov) 
spec 
assi: 
a po 
this 
con) 
men 
avai 
ousl 


has 

pern 
enen 
that 
will | 








MAY I, 1942. 


provide literature relating te the special application 
required. 

In spite of his extensive knowledge, therefore, it 
can hardly be said that the author adequately 
attains his object. 
phot: graphy and its scientific applications is really 
too wide a field to be dealt with satisfactorily in a 
gmal! volume. Interest would have been more 
effectively fostered, in all probability, if a variety 
of examples had been given to demonstrate the 
possi! ilities of the scientific applications of photo- 
graphy, when the book would have appealed to a 


wider circle of readers. 

Press Tool Practice.—Part One. By P. S. Hoveurton, 
4.M.1.Mech.E. London: Chapman and Hall, Limited. 
Price 13s. 6d. net.|} 


Ir is always a debatable point, whether a technical 
work which is to appear in several volumes should 
be reviewed part by part as it is published or dis- 
cussed as a whole when publication is complete. In 
ordinary circumstances, the latter course is probably 
pref rable if the intervals between the successive 
volumes are, not too long, but under present condi- 
tions, when the difficulties of book production cannot 
always be accurately foreseen, it is advisable, 
perhaps, to treat each part separately as it appears. 
The present work is designed to consist of “ several 
volumes "—either three or four—and should be a 
useful complement to the excellent treatise on The 
Metallurgy of Deep Drawing and Pressing, by Dr. 
J. Dudley Jevons, which was published by Messrs. 
Chapman and Hall in 1940 and reviewed on page 163 
of our 15lst volume. The fact that second 
edition of Dr. Jevons’ book has since appeared is 
sufficient indication of the importance of its subject 
at the present time and suggests that Press-Tool 
Practice, which is written from the standpoint of 
the practical shop manager, should enjoy a popu- 
larity at least as widespread. 

In this first volume, the author deals with the 
standardisation of adaptors and with blanking, 
raising, cupping, drawing, clipping, forming and 
combination The projected scope of the 
succeeding volumes need not be cited in detail, but 
the plan provides for a comprehensive survey of 
other press-tool work, the calculation of blank sizes, 
features of design, estimation, production planning, 
and the administrative side of press-tool operation. 
A chapter on the materials for press-tool construc- 
tion is also to be included, and the actual production 
of a number of typical pressings is described, to 
indicate the application of the principles enunciated. 
The treatment, as exemplified in the present instal- 
ment, is thoroughly practical; but it inclines to 
assume, on the part of the reader, a familiarity with 
shop procedure which, in present circumstances, 
may be less complete than is necessary to extract 
the full benefit from the book. The illustrations 
bear the stamp of being drawn “ from life,” but it 
is possible that some of the abbreviations used (for 
example, “Steel H.T.G.”), though commonplace 
enough to the author, may not be current in some 
works which, as a result of the war, are being intro- 
duced to press-work of kinds outside their previous 
experience. More than one attempt has been made 
to standardise such abbreviations, but the extent 
of their adoption varies widely between one works 
and another. In short, this is not a book for the 
novice ; but against that it may be argued that the 
novice is not likely to go deeply into a highly 
specialised branch of manufacture without the 
assistance of some responsible person who will be in 
4 position to remove any such uncertainties. Taking 
this much for granted, and passing over such un- | 
conventionalities as ‘‘ }-wht.” for (presumably) 
“j-in. Whitworth ” bolts, the book may be com- 
mended as an honest attempt to make more generally 
available the fruits of an experience which is obvi- 
ously extensive and detailed. 
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Kenya Import RESTRICTIONS.—The Board of Trade | 


has received telegraphic information to the effect that 
Permission must be obtained to re-order goods lost by 
etemy action in transit to Kenya. It is pointed out 


that import-control the time 
will govern the issue of replacement licences. | 


restrictions prevailing at 





The science and technique of | 


ENGINEERING. 


_ INDUSTRIAL USES OF 
| STONEWARE. 


| pottery, the other two being earthenware and 


porcelain. In view of the popular conception of 
pottery as essentially a fragile, delicate material, 
to regard stoneware as an engineering plant ma- 
terial may seem surprising. It is not generally 
appreciated, for example, that industrial stoneware 
is now available with a compressive strength com- 
parable with that of grey cast iron and a tensile 
strength superior to that of best quality cement. 
Neither is it always realised to what a growing 
extent stoneware plant is being used in the manu- 
facture of chemicals, explosives, paper, pulp, 
dyestuffs, textiles, rayon, and food products. Other 
industries in which stoneware is employed include 
metal-plating and galvanising, oil refining, storage- 
battery manufacture, tanning, and photo-engraving. 

Even before the war, stoneware had replaced 
certain metals and metallic alloys, as well as rubber 
and wood, for many purposes and the present 
restrictions on the use of these materials has led 
to a still further extension of the applications of 
stoneware. Unlike many other plant materials, the 
ingredients from which stoneware is manufactured 
are all available in the United Kingdom. Among 
the more general types of stoneware plant are the 
following: tanks, jars, storage vessels, pumps, 
filters, coils, pipe-lines, cocks and valves, tile 
linings, digesters, and absorption, scrubbing and 
cooling towers. 

Information concerning progress in ceramics is 
seldom found outside the ceramic journals and for 
this reason a short description of modern stone- 
ware and its properties may be of interest. Owing 
to the fact that it was first applied in the purely 
chemical industries, the type of ware used for con- 
structional purposes is often described as ‘‘ chemical 
stoneware.” This is a highly vitrified, dense 
ceramic material which, throughout its mass, is 
proof against the attacks of all acids and other 
corrosive agents, with the exception of hydro- 
fluoric acid and hot, strong caustic alkalis. This 
property renders it independent of any surface 
glaze, although a glaze is generally applied to 
facilitate cleaning. The great variety of processes 
used in stoneware manufacture—including “* throw- 
ing’’ on the potter’s wheel, hand-moulding, dry 
pressing, casting and extruding—renders possible 
a great flexibility in design. Plant of the most 
intricate shapes can be fashioned in this plastic 
material and the dimensions of single pieces may 
range from a fraction of an inch to 6 ft. or 7 ft. ; 
capacities of vessels range between a few ounces 
and several hundred gallons. Where the required 
design cannot be made in one piece, stoneware tiles 
are used for lining metal, concrete or wooden tanks 
and similar vessels. 

Chemical stoneware is essentially an aluminium 
silicate and the composition of an average grade is 
as follows :—SiO,, 73 per cent. ; 


STONEWARE is one of the three main classes of | 





ware. In more recent years, stoneware has had to 
face severe competition from new metals, alloys and 
| synthetic materials but, despite this, it has not 
|merely maintained its position but has found its 
way into many new fields, outside the purely 
chemical industries. Some of these have already 
been enumerated. One effect of competition from 
other materials has been a great development in 
ceramic research, with consequent improvements in 
physical, chemical and electrical properties. In 
the’ stoneware field, particularly noteworthy pro- 
gress has been made in improving compressive 
strength, tensile strength, bending and torsional 
resistances, and impact strength. Thermal con- 
ductivity has also been improved and, where 
necessary, the water absorption of unglazed ware 
has been eliminated. 

Strictly speaking, it is no longer correct to speak 
of “stoneware” as though there were only one 
stoneware. Stoneware, like plastics, is now a 
generic term covering several different varieties with 
distinct properties to meet different requirements. 
One American maker claims to make twenty distinct 
stoneware bodies and several types are also available 
in this country. These include non-porous stone- 
ware, the pore volume of which has been reduced 
almost to zero. At the same time, tensile strength is 
about 60 per cent. greater than that of an average 
grade stoneware. The material is particularly useful 
in the food industries, as there is no possibility of 
minute traces of one batch being left behind in a 
vessel, tank or pipe to contaminate the next. It is 
also used for electrolytic cells, especially in the 
separation of precious metals, and in the manufac- 
ture of peroxides and perborates. 

In heat-resisting stoneware, the thermal con- 
ductivity has been increased by 300 per cent. and 
the thermal strength by 200 per cent. in comparison 
with normal chemical stoneware. The pore volume, 
on the other hand, is much higher. It is used for 
plant in which heat is to be supplied or dissipated, 
such as condensing coils, pipe coolers, heat ex- 
changers, kettles and evaporators. In the United 
States, it is claimed that equipment made from this 
ware is giving satisfactory service in molten lead 
and zinc baths at temperatures of 350 deg. to 
450 deg. C. This ware is also more resistant to 
caustic alkalis. Thermal-shock resisting stoneware 


| cannot be used at such high temperatures as heat- 


Al,O;, 22 per| 


cent.; K,O, 2 per cent.; with small amounts of | 


Fe,0,, CaO and Na,O. 


The most important raw | 


materials are ball clay, quartz and felspar and the | 


proportions of these may vary considerably accord- 


ing to the type of stoneware body required for a | 


particular purpose. 
stoneware is an aggregation of refractory particles 
in various stages of fusion, bonded together by 
means of a vitrifying clay with the addition of a 
flux. Stoneware is fired at a high temperature 

at least 1,250 deg. C.—and constant supervision 
throughout processing and firing is necessary. The 
manufacture of this ware is a unique combination 
of craftsmanship and science, the leading makers 
in this country having been engaged in the industry 
for over a century. 

The relationship between stoneware and the 
chemical industry in particular, may be traced 
back to the Middle Ages. Woodcuts of the Fif- 
teenth Century show numerous alchemical dis- 
tilling vessels made of this material and actual 
specimens are still in existence. In the early part 
of last century, the phenomenal expansion in the 
chemical industry would have been impossible 
but for the availability of corrosion-resisting stone- 





From the physical standpoint, | 


resisting stoneware, but’it has a much higher degree 
of resistance to thermal’shock than ordinary stone- 
ware. Abrasion-resisting stoneware is a special 
grade containing corundum or fused alumina, and 
having a high resistance to abrasion and mech- 
anical shock. It is used especially for the impellers 
of high-speed centrifugal pumps and exhaust fans. 
Because of the partial substitution of magnesium 
for aluminium silicate, alkali-resisting stoneware is 
slightly less resistant to acids, but has a much 
higher resistance to caustic alkalis. It also has 
a very high resistance to thermal shock, and is 
used for equipment subjected alternately to the 
action of acids and alkalis. The outstanding feature 
of white stoneware is its smooth white porcelain- 
like glaze applied to a body of greater mechanical 
strength than average stoneware. It is largely used 
in the manufacture of foodstuffs, beverages, 
drugs and cosmetics, where absolute cleanliness is 
essential. 

The above examples may serve to indicate the 
versatility of modern stoneware. A universal or an 
ideal stoneware is out of the question, but by colla- 
boration between the user and the manufacturer, it 
is generally possible to supply the type of ware which 
will suit a particular requirement. The principal 
objection which can be urged against the use of 
stoneware is that it is breakable. It must be 
remembered, however, that other materials also 
have their limitations. lron rusts, cement is soluble 
in acids, wood is inflammable and rots, and the use 
of aluminium and its alloys is governed by numerous 
restrictions. Stoneware has an unequalled resist- 
ance to chemical corrosion and it affords great 
flexibility in design. It cannot rust, never needs 
painting and is easily cleaned. These qualities must 
be weighed in the balance against the one possible 
limitation ; and, in numerous cases, this limita- 
tion can be overcome by skilful design and 
installation, with due regard to the fact that the 


tensile strength of stoneware is only a fraction of 
its compressive strength (7,500 Ib. per square inch 


against 116,800 Ib. per square inch in the case of one | 


particular grade). Within the proper limits and 
conditions of its employment, stoneware will last for 
centuries. 


Stoneware plant, despite its apparent brittleness, | 


can actually be worked with a hammer and chisel, 
if proper precautions are taken, and many fittings 
are regularly ground to precise measurements. 
Absorption towers, storage vessels and similar equip- 
ment may be erected out of doors and will give no 
trouble for decades, though constantly exposed to 
all kinds of weather. In certain paper and pulp 
mills, food factories and chemical works, stoneware 
pipe lines have been used to replace metal and 
have proved fully capable of withstanding consider- 
able internal pressure, and have also eliminated the 
necessity for frequent replacement due to corrosion. 
The endurance of stoneware impellers in high-speed 
centrifugal pumps is another excellent example of 
the valuable mechanical properties of stoneware 
under appropriate conditions. 

To detail all the ways in which stoneware is now 
being utilised in chemical engineering and other 
industries would require more space than can be 
devoted to it here, but perhaps sufficient indications 
have been given to induce those readers who have 
never employed this material to investigate its 
possibilities, especially now that so many other 
materials are in short supply. 








NOTES FROM SOUTH AMERICA. 


Tue outstanding recent feature in South America is 
the enormous credits proposed to be granted by the 
United States to various South American countries for 
the immediate development of transport and allied 
engineering projects likely to result in the early expan- 
sion of shipments northwards of strategic materials, 
particularly metals. In addition to the agreement 
with Brazil for loans totalling about 220 million dols., to 
finance, among other projects, the development of the 
Itabira iron-ore mines, Bolivia will be lent 25 million 
dols. for a comprehensive development programme, 
particularly to facilitate production of tin; while large 
additional loans to Mexico will finance comprehensive 
railway and road-building projects, 30 million dols. 
having been lent already for.raad development alone. 

Aggravated, however, by: ithe transfer of American 
merchant vessels to war purposes, the shortage of ship- 
ping is still a pressing problem, particularly as the 
supply of tonnage has decreased through delays arising 
from convoys and deviations. The supply of necessary 
American shipping to Latin America, therefore, is likely 
to be allocated mainly as it will assist the interchange of 
strategic materials for hemispheric defence. Air trans- 
port is receiving increasing attention. The concession 
granted to the Zeppelin Company in March, 1934, for 
an airship service between Brazil and Europe has been 
cancelled by the Brazilian Government, which will take 
immediate possession of the company’s airport. The 
former German Condor air service has been transferred 
to a Brazilian-owned concern, which will restart the 
services between Rio de Janeiro, Sado Paulo, Perto 
Alegre and Buenos Aires. This promises to create a 
basis of co-operation between Argentina and Brazil in 
the field of inter-American aerial transport. As there 
is also a possibility that the airport, etc., formerly 
belonging to Air France will be taken over by the 
Argentine aviation authorities, the prospects of more 
extensive air transport facilities in a country which 
possesses the physical characteristics of a natural 
aerodrome are becoming pronounced. Owing to the 
greater use of air services since the entry of the United 
States into the war, Pan-American Airways have 
increased their passenger and mail services between 
Buenos Aires and Rio de Janeiro to five weekly each 
way, three of which link Argentina with the United 
States. There are already five air services weekly 
between Buenos Aires and the United States via the 
Pacific coast. 

Argentina is helping to solve an acute fuel problem 
by obtaining large supplies of oil from Bolivia. Under 
a recent agreement, Bolivia undertakes, for ten years, 
to sell all the oil produced by the Bermejo oilfield to 
Argentina, which will build a pipe line from Bermejo 
to Rio Pescado. Under a further agreement, Argentina 
is to lend Bolivia up to 12,200,000 pesos for the building 
of the section from the frontier to Villa Montes of the 
railway between Yacuiba, Santa Cruz de la Sierra and 
Sucre, as laid down in the Argentine-Bolivian Railway 
Agreement of February 10, 1941. Repayment of this 
loan is to be made by deliveries of crude oil or fuel oil. 
Yet another agreement is for a loan up to 10,000,000 
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the other han, the 


Tarija, and later Potosi, with the Argentine road | export and re-export of motor-vehicles, machinery ang 


system ; this loan also may be repaid by oil deliveries. | parts from Brazil has been prohibited, except 
| case of motor-cars registered abroad and in tran<it, or 


Argentina’s foreign trade in January was fairly good, 
and showed increases, compared with January, 1941, 
in imports of fuel and lubricants, machinery and 
vehicles, and metals and timber and manufactures 
thereof. 
to fears of rising prices and future lack of supplies from 
abroad. An application which has been made by the 
Argentine railway companies and supported by repre- 
sentatives of the railway employees for a further con- 
cession in the rate of exchange for remittances has been 
refused “for legal and economic reasons”’; since 
January, 1939, the British-owned railways operating 
in Argentina have been allowed to remit at the exchange 
rate of 16 pesos per £ instead of at the ordinary official 
selling rate of 17 pesos per £, subject to a limit upon the 
total amount transferable each year at the lower rate. 

The Argentine authorities are studying a plan for 
naval air bases on the Atlantic seaboard ; while, among 
many public projects, the provincial Government of 
Santa Fé proposes to spend up to 10 million pesos for 
water supply. Despite the scarcity of materials, the 
cost of new buildings in the seaside resort of Mar de 
Plata in 1941 was 18,500,000 pesos against 14,800,000 
pesos in 1939. In the city of Rosario, new building to 
the value of nearly 22 million pesos was carried out in 
1941, representing an increase of about three million 
pesos on 1940. In the neighbouring republic of Uruguay, 
conditions are relatively prosperous, and no difficulty 
is experienced in obtaining exchange for imports from 
Britain. Construction activity has been somewhat 
reduced in recent months, chiefly because of the 
scarcity of steel and other essential materials. Initial 
work on many contemplated projects has been deferred. 
Regulations by the municipality of Montevideo, requir 
ing the substitution of other materials for metals when- 
ever possible, were said to be largely ineffective because 
the use of steel was indispensable in most of the struc- 
tures that had been begun 

In addition to the pending enormous development 
through United States credits, of Brazil's reserves of 
strategic materials, an increase of five million dols. has 
now been granted in last year’s credit of 20 million dols. 
to the Brazilian National Steel Company, to finance the 
new steel plant which is being erected at Volta Redonda 
at an estimated cost of 45 million dols. In axdition, 
also, to large Brazilian purchases of American aircraft 
and parts, as well as of locomotives, freight cars, and 
steel rails (mainly for the railway which will ultimately 
connect Rio de Janeiro with La Paz, Bolivia) American 
financial assistance is forthcoming for the erection of 
a Brazilian national motor factory in the state of Rio 
de Janeiro. About 500 hands will be employed, aud 
already an agreement has been signed between the 
Brazilian Government and the Wright Aeronautical 
Corporation for the manufacture of Wright Whirlwind 
motors of seven cylinders and nine cylinders and 235 
h.p. and 450 h.p., respectively. It is stated that these 
engines are used in the United States in training craft, 
fighters and transport planes. The Brazilian Govern- 
ment have signed a contract for the construction of the 
Varadouro canal, which will join the bay of Cananeia, 
in the State of Sido Paulo, with the bay of Paranagua, 
in the State of Parana. The contract is with the 
Parana State Government, which will pay the cost of 
the canal and operate it for a period of 50 years, after 
which the canal will become the property of the Federal 
Government. 

Brazil's trade figures for the complete year 1941 
show an increasing buoyant position, especially on 
export account. The c.i.f. value of imports of electrical 
and other machinery, tools, etc., rose to 968,341 contos 
from 753,607 contos in 1940, and that of iron, steel 
and manufactures, to 630,236 contos from 621,138 
contos, these items comprising Brazil's chief import 
lines. The Brazilian Government have refused to 
permit the entry of foreign cement duty free, as recently 
suggested, on the grounds that a large Brazilian cement 
concern has asserted that recent additions to its plant 
will enable it to supply the volume of cement required. 
The United States authorities have taken steps to 
control the supply of many articles which are imported 
into Brazil. Quotas are to be fixed for iron and steel 
and agricultural machinery (except chain-track tractors 
and road-making machinery); but it is stated that 
priority will be granted to Brazilian mining companies 
and cement factories for their purchases of essential 
machinery and supplies. Restrictions have also been 
imposed upon exports of sewing machines—of which 
Latin-American countries imported a large proportion 
of the United States output last year—and also of 
refrigerators. Exports of. rubber manufactures from 
the United States are to be limited to the more vital 
needs of countries whose stocks have become depleted. 
At the same time, the Brazilian authorities have pro- 
hibited the importation of tyres and inner tubes on 
motor-cars and lorries when there already exist similar 
articles of national production; all other imports of 
rubber tyres and inner tubes into Brazil will henceforth 


Local trade activity, however, is mainly due | 


. the 


cars belonging to diplomatic representatives. 

In Chile, work was commenced recently 0: the 
Sauzal hydro-electric project to serve the regions around 
Santiago, Valparaiso, and Aconcagua; 1,900 cusecs 
of water at a head of 388 ft. will produce a minimum 
of 66,000 h.p. and a maximum of 99,000 h.p. The 
development will supply power for the electrifica 
tion of the Santiago-Cartagena and Santiagy-Co] 
chagua divisions of the State Railways, as well 
new factories in the region. A recent official 
on the condition of the Chilean State Railway 
attention to the serious lack of rolling stock an 
equipment, and made it clear that no extensive pro 
gramme of increased production in Chile would be 
feasible without previously dealing with the basi 
problem of railway transport. 

The overseas trade of Peru 
imports were higher in value in 1941 than in 140 in 
the leading lines of machinery and vehicles, metals and 
manufactures, timber and manufactures, and électrical 
material. Among many miscellaneous public works 
recently authorised in Peru, the following allotments 
appear :—12,181,000 soles for irrigation works in the 
Department of Ica; 916,000 soles for the construc 
tion of a public market at Callao ; 474,000 soles for the 
creation of a public market in the city of Pisco ind 
34,000 soles for waterworks in the city of Pampas in 
the Department of Huancavelica. The President of 
Venezuela recently broadcast details of a four-year 
public works plan to cost about 500 million bolivares, 
emphasising development of the interior. Sixteen main 
highways, three airports and ten large bridges are 
planned. Eighty towns are to have aqueducts, irri 
gation and sewers. Stress was laid upon communica 
tions, a legislative palace, 
hospitals, military quarters, 
bours, and a municipal super-market in Caracas 
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BERYLLIUM OXIDE AND ITS 
APPLICATIONS. 


Beryiuium oxide (BeQO) is a high-grade ceram 
material possessing some remarkable properties. It is 
also known as beryllia, and is produced from raw bery! 
a double silicate of beryllium and aluminium occurring 
in Ontario, Quebec, various parts of the United States, 
and elsewhere. Its relatively high cost naturally limits 
its use to special applications and, at present, it is 
employed for such purposes as a coating for filaments 
in electric-lamp manufacture and as a material for 
making highly-refractory crucibles for certain types of 
research work A recently published pamphlet on 
the subject of beryllium oxide, written by Mr. L. David, 
general manager of Messrs. British Unicorn, Limited, 
122, London Wall, London, E.C.2, states that highly 
sintered beryllia is characterised by great hardness and 
by good electrical insulating and thermal conducting 
qualities at high temperatures. These qualities are of 
special importance when the material is used in the 
form of cores, rods or plugs to prevent heater-cathode 
leakage in wireless valves. In addition, the compara 
tively light weight of beryllium oxide is of great import 
ance Work carried out in the United States, and 
quoted by Mr. David, indicates that the melting point 
of beryllia is 2,570 deg. C., which is approximately 
500 deg. C. higher than that of alumina, and that the 
highest working temperature of “ high-fired *’ beryllia 
ware is about 2,400 deg. C., as compared with 1,900 
deg. C., for alumina ware. 

A research carried out some years ago by Mr. M. L 
Philips has shown that beryllium oxide is also notable 
for its strong infra-red and blue radiation at high tem 
peratures. At temperatures exceeding 1,700 deg. K. 
the brightness value for beryllia, in the blue portion of 
the spectrum, is considerably higher than that for other 
incandescent oxides tested at the same. time. Hence, 
beryllia is used in electric incandescent lamps as 4 
coating to increase the light emission and life of the 
filament and to reduce vaporisation, especially in the 
presence of gas. The radiation from beryllia is stated 
to contain more visible light than that of tungsten or 
molybdenum alone and, generally, coatings 0-01 mm 
in thickness are applied to the filaments. Crucibles 
and similar articles are made by tamping calcined 
beryllia, moistened with a solution of beryllium chlo- 
ride, in a graphite mould lined with a layer of paper. 
The mould and crucible are then heated in air at a 
temperature of 1,100 deg. C. for two hours and the 
crucible is finally fired at a temperature of 1,800 deg. C., 
in an induction furnace. It is stated that spectro- 
chemical examination of iron ingots melted in alumina 
and magnesia crucibles revealed that the molten metal 
had suffered some contamination from the refractories, 
but that ingots melted in beryllia crifcibles were not 
contaminated. 
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| by a totally-enclosed squirrel-cage motor of about 
10 brake horse-power running at 700 r.p.m. The 
motor is controlled by a Brookhirst starter mounted 
on the carriage and furnished with three thermal over- 
load trips, fuses, isolator and ammeter. The supply 
is by trailing cable. The clinker hopper is seen at c, 
and is situated below the end of the furnace, at which 
| point the clinker is discharged from the graté. The 
space below the grate is formed with two other hoppers, 
viz., a fine ash hopper d and a riddlings hopper e. The 
fine ash hopper receives the ash from the rear part of the 
| grate, while the riddlings hopper receives that from the 
front part of the grate, the latter being more completely 
consumed than the former. Hoppers c and d discharge 
into the crusher, but hopper e has a separate outlet. 
The main ash pipe a has two inlet branches for each 
| boiler, and there are, accordingly, two outlets to each 
| of the furnace hoppers. The main ash pipe is 10 in. in 
| internal diameter by 1} in. thick, and made of a cast 
| iron resistant to erosion.. The horizontal length under 
the furnace hoppers has spigot and socket joints packed 
with asbestos, but the vertical portion to the bunker 
has flanged joints. The vertical pipe with a second 
horizontal length on top of the bunker is indicated 
at f in Figs. 7,8 and 9. This layout naturally involves 
| changes of direction at which points erosion from the 
moving ash is heavier than in the straight lengths. 
Accordingly the bends require careful design, which 
includes the provision of inspection doors and reversible 
wearing surfaces, these surfaces being readily accessible. 
The pipes themselves are, in addition, provided with 
handholes and covers. The bunker g is a vertical air- 
tight cylindrical tank with a conical bottom. It is 
14 ft. in external diameter, 40 ft. 2 in. in height, and 
has a total self-trimming capacity of 100 tons. The 
ash enters at the top and the first stage of the suction 
pipe to the filter is connected to the same part of the 
bunker. This pipe h, is of j-in. mild steel with 
welded or riveted seams and angle-iron flange joints. 
The bends are of cast iron. 

This first section of the suction pipe is known as 
the foul-air pipe since the air drawn through it contains 
fine ash in suspension. In this state the air cannot be 
passed through the exhauster and, in consequence, a 
filter is inserted in the suction pipe. The filter i, one 

| of which is provided for each section of the plant, is 
an airtight sheet steel tank of oval cross-section having 
| a major diameter of 6 ft. 6 in. and a height of 18 ft. It 
is open-bottomed and stands 2 ft. 3 in. above the bottom 
of a deep rectangular water tank, shown at j. This 
| water forms the necessary seal, but it has other func- 
tions. In the first place, it retains the fine ash washed 
out of the air, this ash being entrained in sprays of 
water discharged into the filter, thorough mixing of 
the water mist and ash-laden air being ensured by a 
system of baffle plates. Secondly, since coal dust or 
unburnt gases, or both, may accumulate in the bunker 
and might be ignited by glowing clinker, a dangerous 
explosion might occur in a completely closed system. 
As it is, should such an explosion occur, the gases could 
| escape without damage by blowing the water out of the 
tank. The ash separated from the air in due course 
settles in the water tank from which it is removed at 
intervals as sludge through the pipe k, which is provided 
with a hinge so that railway wagons may be loaded 
without splashing, as will be seen in Fig. 9. The filter- * 
ing water is circulated by means of a centrifugal pump 
driven by a motor developing 4 h.p. at 1.400 r.p.m. 
The ash from the bunker is discharged by gravity into 
railway wagons, the outlet being fitted with a control 
valve. 

The suction pipe / is connected to the top of the 


considerable amount of fine dust is involved, a filter is | filter and is led down to the exhauster in the basement 
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(Concluded from page 287.) 


Iy the first part of our previous account of coal and 
ash handling plant manufactured by Messrs. Bennis 
Combustion, Limited, Little Hulton, Bolton, we referred 
to the different solutions to the problems of removing 
ash from the mechanical-stoker fired furnaces of large 
boiler installations and described the submerged ash 
conveyor as one such solution. This conveyor is wholly 
mechanical, but another solution is effected by the 
employment of a pneumatically-operated plant. The 
object, in both cases, is to collect the ash from the 
furnaces with the minimum of labour, dust and fire- 
risk, and to deposit it in a bunker from which it can be 
removed at intervals, by means of road vehicles or 
railway wagons, for subsequent disposal. The pneu- 
matic ash suction plant illustrated in Figs. 7 to 10, on 
this page, is, in the main, that installed at a large power 
station, and has been recently extended, but the illus- 
trations are more diagrammatic than actual. The 
plant illustrated has a conveying capacity of 10 tons 
per hour. 

It should be mentioned that the ash is deposited 
from the furnace hoppers in branches in the side of 
an open-ended pipe through which a stream of air is 
drawn by an exhauster. The bunker is connected in the 
main ash pipe between the last ash inlet branch and the 


that the latter has only to handle clean air. Naturally, 
the ash also contains clinker which may be in pieces 
too heavy for the air stream to move and too large 
to pass through the ash pipes. The ash, falling over the 
end of the grate, is, therefore, crushed after leaving the 
furnace and before entering the branches of the ash 
pipe. The branches correspond in position to the 
crusher runs on rails, so that it can be traversed to the 
particular furnace hopper that has to be emptied, 
those branches not in use being closed since the vacuum 
in the ash pipe would otherwise be destroyed. The 


discharge orifices in the furnace bottoms and the | 


ashes introduced into the branch in use are entrained | 


in the air stream and thus delivered to the bunker. 


It is not practicable to reproduce a drawing of the | for 
| boiler than the tail end of the mechanical stoker. 


whole layout to any useful scale, and Figs. 7 to 10 there- 
fore show only the arrangements in the vicinity o 
the ash bunker, the ash pipes and branches being 
omitted, though the relation of the main pipe to the 
furnace hopper is indicated in the diagrammatic sec- 
tional view, Fig. 10, the ash pipe being marked a and 


| 


of the boiler house. The weight-loaded relief valve m 
on the lower part of the pipe automatically admits 
air to the exhauster should be ash pipe become 
choked and thus reduces the load on the motor. 
The exhauster » is of the Root blower type and is 
driven by a screen-protected motor, running at 720 
r.p.m., through double-helical reducing gears. The 
exhauster delivers air at a pressure of 6 in. of mercury, 
this being necessary to provide the degree of vacuum 
necessary on the suction side to overcome the frictional 
resistances of the system. The exhauster discharges 
through a tapering duct o to an underground silencing 
chamber p, which communicates with the atmosphere 
by means of the concrete pipe g. In addition to the 
main ash pipe, there are several other pipe systems 
for transporting ash, etc., from other parts of the 
These indicated in the illustrations, but 


are not 


'consist of an 8-in. pipe for handling the ash from 


|one of the branches close to the outlet of the clinker | 


crusher 6 being shown. The crusher is mounted on a 
carriage running on a light track and incorporates its 
own drive for crushing, but is traversed from branch 
|to branch as required by winch gear having a crank 
handle. Crushing is effected by a pair of rolls driven 


the furnace hoppers, d and e (Fig. 10); an 8-in. pipe 
for removing dust and riddlings from the firing 
floor, the openings to which are at the back of 
the boilers; and smaller systems for removing flue 
dust and soot from such parts as the casings between 
the boiler and economiser, the hoppers of the in- 
duced-draught fans, grit collectors, etc. These systems 
are generally connected to the vertical pipe of the 
main ash system, and are provided with valves and 
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covers for operation from individual areas as required. 
The installation shown in Figs. 7 to 10 is provided 
with platforms and access ladders to all parts, though 
these have been omitted for simplicity. 

In addition to describing an example of Messrs. 
Bennis’s submgtged ash-conveying plant, our pre- 
vious article referred to the firm’s U-link conveyor as 
fitted to a small boiler installation for handling coal. 
While this type of conveyor can be employed to lift 
coal to a considerable height, an actual case being that 
of a conveyor transporting coal over a horizontal 
distance of 420 ft. and elevating it to a total height of 
70 ft. at the rate of over 50 tons per hour, it will be 
obvious that the limitation regarding slope renders it 
necessary for the points at which the coal is picked up 
by the conveyor and discharged from it to be at a con- 
siderable distance apart. Comparatively few sites 
permit such a layout, which would not be possible 
in the case of the installation shown in Figs. 1] to 13. 
For such installations the gravity-bucket type of con- 
veyor is employed, this type being illustrated in Figs. 14 
and 15, opposite. The term “ gravity "’ is applied to the 
buckets from the fact that they are pivoted between a 
pair of chains in such a way that they remain upright 
whether the chain is running horizontally, vertically, 
or at an inclination, and when they have to be tilted 
to discharge their contents mechanism outside the 
conveyor proper has to be employed. It should be 
borne in mind, however, that space limitation is not 
the only factor determining the choice of a gravity- 
bucket conveyor instead of a U-link conveyor; the 
size of the coal is also a consideration, the gravity- 
bucket conveyor being able to handle larger pieces 
than the U-link conveyor, which, generally speaking, 
is suitable for the transport of small coal only. 

The particular installation shown in Figs. 11 to 13 
has a capacity of up to 40 tons per hour, and, as will 
be clear from Fig. 11, transports coal directly from 
the end of the boiler house to 


railway wagons at 


bunkers discharging into the hoppers of the mechanical 
stokers of 


the four boilers constituting the steam- 


raising plant without requiring manual labour in the 
handling. The coal is delivered to the power house in 
standard railway wagons, which are run into the wagon 
tippler indicated at a. This method of handling is 
by no means new; Messrs. Bennis, in fact, installed 
the first truck tippler for standard wagons as far 
back as 1903, but it has assumed greater importance 
at the present time, when it is imperative that delay 
in the turnround of railway wagons should be reduced 
to a minimum. A typical modern tippler is operated 
by an 8-h.p. squirrel-cage reversible motor and a 2-h.p. 
motor is used for clamping the wagon to the tippler. 
The control and interlock system prevents the turn- 
over motor from being started up unless the wagon 
is effectively secured, and, conversely, prevents the 
release of the clamping gear until the tippler has come 
to rest. The wagon is emptied into a hopper } of 
reinforced concrete large enough to hold 20 tons. 

The receiving hopper terminates in an opening 2 ft. 
square which is fitted with a rack-and-pinion sliding 
valve and a chute guiding the coal on to a jigger 
feeder c, driven by chain from the conveyor shaft at 
the terisioning end. Since large pieces of coal could not 
pass the mechanical-stoker feed gear, it is necessary to 
break up such pieces and, as shown in Fig. 11, the jigger 
feeder is arranged to discharge into the hopper ot a 
crusher d. This is of the single-roll type, made by 
Messrs. British Jetirey-Diamond, Limited, Wakefield, 
and is capable of crushing 35 tons of coal per hour 
from a maximum of 14 in. cube to 95 per cent. below 
1} in. square mesh. The crusher, with its 20-h.p. 
squirrel-cage driving motor, is carried on a rolled-steel 
frame mounted on small wheels engaging at the sides 
with channel runways. The object of this arrangement 
is to enable the crusher to be run from under the 
jigger feeder when a wagon load of small coal, which 
does not require crushing, has to be handled. In 
these circumstances, the jigger discharges into the 
conical hopper seen at the extreme left of the crusher 
assembly. When the crusher is in use, as shown in 
Fig. 11, the discharge from it runs into the conical 








When 


which delivers to the rotary feeder f. 
small coal is being handled, the conical hopper outside 
the crusher is in line with the hopper e. 

The function of the rotary feeder is perhaps clearer 
in the photograph reproduced in Fig. 14, which shows 
a similar arrangement to that illustrated in Fig. 11. 
The feeder consists of a number of tapering chutes 


hopper e. 


arranged radially round a shaft. The chutes have 
a circumferential pitch equal to that of the conveyor 
buckets and the feeder is rotated synchronously 
with the horizontal travel of the conveyor by means 
of a sprocket wheel the teeth of which engage with 
one of the conveyor chains. The coal discharged from 
the crusher is led through the chute e to the centre 
of the rotary feeder and is thus deposited in the buckets 
as these pass in turn under the feeder f. The bottom 
strand of the conveyor chain in Fig. 14 moves from 
right to left, the upper inclined strand carrying the 
emptied buckets. The conveyor passes over idlers 
on the right, the bearings of the shaft of which can be 
adjusted longitudinally for tensioning purposes. On 
the left the conveyor is led over other idlers situated 
at the bottom of the vertical elevating length, as can 
also be seen in Fig. 11. 

The buckets measure 20 in. by 18 in. across the 
mouth and are pitched 2 ft. apart. The construction 
of the conveyor is clearly shown in Fig. 14. Double 
links at each side carry at their joints flanged cast-iron 
rollers, with axles mounted in bushes in the links. 
The rollers run on angle-iron rails except, of course, 
where they pass round the idlers. Referring to Fig. 11, 
it will be seen that the conveyor at the top of the vertical 
leg is led horizontally over the tops of the bunkers g. 
These are shaped as shown in Fig. 13 so as to be self- 
discharging. Each of the four bunkers will hold 
200 tons of coal, and at the bottom of each is a pair of 
duplex discharge valves 18 in. square. From these 
the coal passes through Avery weighing machines to 
the stoker hoppers. It may be noted that the bunkers 
are carried on six pairs of reinforced cencrete columns 
independent of the structure of the boiler house. The 
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Fig. 15. Drivine 


horizontal portion of the conveyor is carried over the 
bunkers on a gantry the construction of which is out- 
lined in Figs. 11 and 13. The drive is situated at h 
and consists of a totally-enclosed constant-speed motor 
with worm and spur reduction gear. The direction of 
travel of the two strands of the conveyor is indicated 
by arrows in Fig. 11, the bottom strand carrying the 
loaded buckets, which are overturned by means of cams, 
to discharge over the bunker to be filled. These cams 
are set to operate levers as required, a gangway along 
the gantry reached by the staircases indicated affording 
access to the levers. The appearance of the driving 
end of a gravity-bucket conveyor is seen in Fig. 15, 
though this is a view of a different installation from 
that shown in Figs. 11, 12\and 13. 

lhe account of coal and ash handling plant given 
above is by no means exhaustive, only a few typical 
Instances being cited. There are, for instance, other 
forms of conveyor made by Messrs. Bennis, such as the 
scroll conveyor, consisting either of a continuous helix 
 closely-set paddles rotating in a trough. This type 
of conveyor is convenient in installations wher space 
is limited, but, generally speaking, is not suitable for 
handling more than 15 tons of coal or other material 
per hour. The maximum size is 15 in. in diameter. 
Apart from radical differences in design and principle, 
4 number of interesting combinations have been 
installed. A scroll conveyor for overhead work, for ex- 
ample. is usually fitted with an elevator of the fixed 





Rotary FEEDER. 





END oF CONVEYOR. 


bucket type. The outline of the typical systems given 
above may, however, be useful in emphasising that the 
man-power which is at such a premium under present- 
day conditions may be largely conserved by the adop- 
tion of automatic and semi-automatic coal and ash 
handling plant. 








INSTITUTION OF MINING AND METALLURGY.—The 
5ist annual general meeting of the Institution of Mining 
and Metallurgy will be held at Burlington House, 
Piccadilly, London, W.1, on Thursday, May 21. 


UNITED STATES COLLIERY INDUsTRY.—The production 
of bituminous coal in the United States during 1941 was 
the highest since 1929. According to estimates published 
by the U.S. Bureau of Mines, 502,860,000 net tons were 


mined, this total being greater by 11 per cent. than that 
for 1940. The outputs for 1939 and 1929 were 
393,065,000 tons and 534,989,000 tons, respectively. It 


is estimated that the production for 1942 will be in the 
neighbourhood of 550,000,000 tons, asthe output is being 
increased to aid the defence programme. The Bureau 
of Mines estimates that the output of anthracite in, 1941 
was 54,351,000 net tons, which represents an increase of 
5-6 per cent. over the 1940 total of 51,485,000 tons. The 
greatest production of anthracite during any one year 
occurred in 1936, when 54.579,535 tons were mined. 


| 
|THE HANDLEY PAGE « HALIFAX” 
| HEAVY BOMBER. 


Srvce early in the last war, Messrs. Handley Page, 
| Limited, have continuously developed the heavy 
bomber, and it is interesting to note that at no time 
| has the R.A.F. been without a machine of this type bear- 
ing the name of that company. The Halifax, the latest 
|of the firm’s heavy bombers, was one of the first 
machines in this country to be ordered in large quan- 
| tities directly from the drawing board and put straight 
|into production. So successful was the prototype 
that only small modifications to meet changed Service 
requirements have been made. It is now being pro- 
duced by several large manufacturing companies and 
numerous sub-contracting firms, in addition to the 
parent company. Fig. 1, on page 350, which has 
been reproduced from a Flight photograph, is a side 
view of the machine on the ground, and Fig. 3 
shows a somewhat earlier model in flight. The 
Halifax is heavily armed to deal with hostile attack 
and has already accounted for large numbers of 
enemy types. It is extremely manceuvrable for its 
size, and can readily take evasive action, which is a 
particularly desirable feature where the target attacked 
is defended by large numbers of searchlights and anti- 
aircraft guns. 

The Halifax, which has an exceptionally low structure 
weight for its size and horse-power, is a four-engined 
all-metal mid-wing cantilever monoplane of stressed- 
skin construction, designed to carry very heavy bombs 
over long distances. The main compartment for the 
crew is situated in the forward part of the fuselage 
ahead of the engines, and is protected by an armour- 
plate bulkhead against attack from the rear; it is 
heated by warm air drawn from radiators connected to 
the engine-cooling system. In the extreme nose is the 
front gun turret and bomb aimer’s position. Aft of the 
bomb aimer is the navigator’s compartment and chart 
table, and aft of the navigator is the pilot’s cockpit 
with provision for two pilots side by side. The pilots 
have direct communication with the wireless operator, 
who is situated below them on the same level as the 
navigator. Behind this cockpit is the engineer’s station, 
| where there is an astral dome in the roof of the fuselage 
through which the control officer, who is protected by 
a bullet-proof glass panel, can direct fire operations 
when the aircraft is attacked. In the centre section 
| bunks are fitted as rest quarters for the crew, and 
dinghies for emergency use are stowed in the port 

| wing. Aft of the rest position and behind the trailing 
edge of the wings is a station for launching flares. 
| There is a mid-gun turret above the fuselage, and in the 
extreme tail is the rear gunner’s turret. A walk-way 
extending from end to end of the machine gives access 
|to all the crew stations. Access to the fuselage is 
| provided by an entry ladder—which is normally 
| stowed in the rear fuselage—through a door on the 
| port side. Fuel may be jettisoned, in emergency, 
| through pipes fitted to the wing flaps. 

| The bombs are carried internally in the floor of the 
| fuselage and in bomb compartments in the centre 
| plane. The doors of all the bomb compartments are 
| operated hydraulically. The bombs are quickly loaded 
into position by a special Handley Page winch, which 
| automatically fixes the bomb in position as it is loaded. 
| This winch, which is illustrated in Fig. 2, on page 350, 
| is referred to in more detail below; Fig. 4 shows the 
| bomb-loading operation in progress. Three Boulton 
| Paul gun turrets are provided, one in the nose, one in 
| the tail, and one in the mid-upper fuselage position, 
| in which are mounted a total of eight Browning 0-303 
|machine guns. A crew of seven is normally carried, 
consisting of two pilots, navigator, wireless operator, 
| front gunner, midship gunner and tail gunner. 

| The Halifax has been designed for and is built on the 
Handley Page system of split construction evolved for 
efficient quantity production. The aircraft is split for 
| manufacture into a number of components, each of 
which is again divided into assemblies and sub-assem- 
blies so that manufacture of any given aircraft going 
through the shops can be spread over the largest 
possible number of operators, and in this way its 
assembly time is reduced to a minimum. The successive 
sub-assembly and assembly jigs form continuous links 
in the chain of production, the time spent in each jig 
and the number of jigs provided being planned so as to 
give a continuous flow through the assembly line. The 
sub-assemblies and assemblies from the jigs are inter- 
changeable for any given part of the aircraft. The 
fuselage is entirely of light-alloy monocoque construc- 
tion, consisting of hoop frames and _ longitudinal 
members covered with aluminium-alloy sheeting. The 
main plane is of two-spar construction and is covered 
with light-alloy sheeting. The spars are of robust 
tubular and plate construction, employing flanges of 
extruded section, and the ailerons are of aluminium- 
alloy box sheet construction fabric covered. Handley 


Page slotted trailing-edge flaps extend from the fuselage 
to the ailerons and these give the machine exceptional 
from 


take-off qualities, thus permitting operation 
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normal aerodromes under heavy overload conditions. 


The monoplane two-spar tail plane carries fins and 


rudders mounted at its outboard extremities. 

The power plant four Rolls-Royce 
Merlin XX engines, each of which develops 1,175 h.p. 
at 20,500 ft. These drive three-bladed constant-speed 
fully-feathering airscrews of Rotol design and manu- 
facture. The main dimensions of the Halifax are as 
follows :—Span, 99 ft.; length, 70 ft.; height, 22 ft. ; 
height of fuselage, 9 ft. 6 in.; and width of fuselage, 
5-ft. 6 in. The area of the main planes is 1,250 sq. ft., 
and the weight, fully loaded, is 60,000 Ib., or approxi- 
mately 27 tons. 
m.p.h., and the maximum range 3,000 miles ; 
of 54 tons of bombs can be carried. 

The special winch which, as previously mentioned, is 
used for loading the bombs, is known as the Handley- 


consists of 


a load 


Page Gyral bomb winch and is made in two sizes for 


handling bombs of all types. That illustrated in Fig. 2, 
on page 350, is suitable for a load of 550 Ib. The 
winch is a self-contained unit, constructed chiefly of 
light alloys, all the gearing, as well as the rope drum, 
being enclosed in the casing. 
or lowering the load are mounted on the right-hand 
side and that for rapidly winding in the slack rope on 
the left-hand side. The rope is led out from the winch 


through a sheave swivel mounting which provides for 


an angular movement of 50 deg. in both the vertical 
and horizontal directions, an arrangement which enables 
the winch to be used in restricted positions when the 
bomb-loading cells are not easily accessible ; moreover, 
the winch can be used effectively when it is mounted 
on a surface which is not parallel to the ground. A 
elutch is embodied in the winch which allows slipping 
to occur when the bomb is in position in its cell or when 
an overload is imposed on the hoisting rope. An auto- 
matic brake is also provided which is capable of sus- 
taining the load on the winch and also renders it 
necessary to apply a slight effort when lowering a 
load, thus preventing the latter from getting out of 
control. Another device provided prevents the winch 


from paying out too much rope when lowering a bomb 
on to the ground, so that the rope will not be damaged 


by kinking and looping. 

The locating socket in the floor of the aircraft takes 
the whole of the bomb load, leaving only the weight 
of the winch itself to be supported by the feet; the 
winch can thus be used on lightly constructed framing, 
and particularly on wing surfaces, the only strengthened 
structural part required being at the actual locating 
socket. It may be mentioned that it is quite easy to 
lift the feet of the winch off the floor while a bomb is 
suspended from the end of the hoisting rope. 
whole of the mechanism is mounted in ball bearings 
and all the gearing is enclosed in the rope drum, which 
forms an oil bath. In the case of the winch for lighter 
bombs, a single stage Gyral gear is employed, but that 
for heavier bombs has a compound epicyclic train. 
The winches can be operated either manually or by an 
auxiliary electric motor, which is attached to the 
easing of the winch by an instantaneous fixing. In 
manual operation the effort required is about 12 Ib. 
in both winches. The motor unit employed for electric 
operation develops 0-6 h.p., and requires a 24-volt 
direct-current supply. This is generally taken from 
batteries mounted on a trolley, but can be supplied by 
the aircraft batteries in an emergency. 








PAYMENT BY RESULTS IN THE 
BUILDING INDUSTRY. 


The maximum speed is about 300 


follows that customary in civil-engineering work. 


| The bonus is additional to plain time rates and is 


The controls for hoisting | 


The | 


FOLLOWING recommendations made by the special | 


Industrial Joint Advisory Panel, set up in December, | 


1941, the Ministry of Works and Buildings has made a | 


number of revisions and additions to its schedules of 
outputs of work and bonus rates for the workmen, in 
connection with the Payment by Results Section of the 
Essential Work (Building and Civil Engineering) Order, 
1941. Prior to the establishment of the Advisory 
Panel, output schedules and bonus rates were approved 
for excavating work, concreting, bricklaying, pipe- 
laying, the erection of reinforcing steel, carpentry anc 
joinery, hutting, plastering, painting and glazing. As 
a result of recommendations made 
revisions have now been made in the schedules relating 


to brickwork, hutting, painting and machine excava- | 


tion operations, and new schedules and bonus rates 
have been approved to cover a number of operations. 
These include asbestos-cement sheeting work for the 
roofs and walls of buildings ; 
raid shelters; the back filling of trenches ; 
of wall and ceiling linings; the building of circular, 
square and octagonal chimneys; the 
precast-concrete and hollow-tile partitions ; the laying 
of damp courses; the erection of scaffolding; the 
setting and jointing of precast-concrete and stone 
kerbs; the spreading and levelling of tarmacadam ; 
camouflage painting ; and the unloading and stacking 


the fixing 


by the Panel, | 


A 


| 
| 


| 


the construction of air- | 


erection of | 


| Stanwix, Carlisle ; 


calculated on an hourly basis, but is ascertained 
weekly. Details of all revisions and additions to the 
schedules are now included in a comprehensive memor- 
andum entitled “ Payment by Results,’’ obtainable, 
price 4d., from H.M. Stationery Office, York House, 
Kingsway, London, W.C.2. 








INSTITUTION ELECTIONS. 
INSTITUTION OF MECHANICAL ENGINEERS. 


Member. 
(Glas.), Sydney, N.S.W. ; 
W.8. 

Associate Member to Member.—Alexander Baird 
Craig, B.Se.Tech. (Manch.), Rotherham ; Harold Ivan 
Frederick Evernden, B.Sc. (Eng.) (Lond.), Derby ; 
Percy St. George Kirke, M.A. (Cantab.), London; 
Schofield Labrow, M.Sc. (Manch.), Billingham-on-Tees ; 
Richard Shepherd, Birmingham. 

Associate Member.—Keith de Suffield Calthrop, Man- 
chester; Eric Carpenter, Coventry ; George Cunning- 
ham, Port Nelson, N.Z.; Stanley Howard Edge, 
Virginia Water, Surrey ; William Barcroft Edge, Man- 
chester; Austin Eric Evanson, Cheam, Sutton; Des- 
mond Flynn, London, S.E.19; Walter Goodesmith, 
London, 5.W.1; Fred Graham, Birmingham ; Captain 
Robert Leonard Green, R.E., Washington, U.S.A. ; 
Eric Grundy, B.Se.Tech. (Manch.), Hollinwood, Lancs ; 
Lieut. Selwood Hyde Hewett, R.A.O.C., Gravesend, 
Kent ; Otto Lichtwitz, Barking, Essex ; Henry Morley, 
Farnborough Green, Hants; Bernard Leslie 0’ Driscoll, 
Birmingham ; Captain Basil Harry Tempest Olver, 
R.E., Birmingham; James Rainford, St. Helens, 
Lanes; John Rankine, B.Sc. (Lond.), Bristol; John 
Roxburgh, Derby ; Victor George Small, Erith, Kent ; 
John Harold Southgate, Johannesburg, Transvaal ; 
Thomas Stringer, Runcorn, Cheshire; Lieut. Commr. 
(E.) John Kenneth MacAlister Tod, R.N., Bordon, 


Stanislaw Pluzanski, London, 


Hants; Owen Varley, London, S.E.7; Noble Vaux, 
Sunderland; Reginald Wood Whittle, Saddleworth, 
Yorks. 


Graduate to Associate Member.—Ronald Edward 
Aldis, Teddington; Robert Duffin Fraser Annand, 
Coventry; Captain Bainbridge Daniell Bellamy, 


R.A.0.C., Kingston-on-Thames ; 
B.Se. (Eng.) (Lond.), R.A.O.C., Ipswich; Stanley 
Broadhurst, Ashbourne; Captain Edmund Henry 
Lopdell Costello, R.A.O.C., Aberdeen; Major Edward 
James Edwards, B.Sc. (Eng.) (Lond.), R.E., Southall ; 
Rupert Lang Fowler, Glasgow; Arthur Carmichael 
Gardiner, B.Sc. (Eng.) (Lond.), Glasgow; William 
Cyril Roy Gregory, Barry; P.-O. Wilfred Hartley, 
R.A.F.V.R., Doncaster; Frank Jones, Chester; Nor- 
man McLeod, Belfast; John Kenneth Oaks, B.Sc. 
(Eng.) (Lond.), Farnborough; Lieut. (E.) Gwythian 
Lloyd Page, B.Sc. (Eng.) (Lond.), R.N., London; 
Cyril George Pascall, Altrincham; John William 
Peake, Huddersfield; Ernest Procter, Bury; Leslie 
George Purnell, Coventry; Thomas Henry Redding, 
M.Se. (Lond.), West Drayton; Major Frederick 
Graham Robinson, I.A.0.C., Lahore; Joseph Duncan 
Steel, B.Sc. (Eng.) (Lond.), London; Stanley Richard 
Walker, Burntisland; Arthur Henry Whitehouse, 
Rugby; Charles Harold Wigg, B.Sc. (Eng.) (Lond.), 
Bristol; Ernest Joseph Williams, London; Dennis 
Bliss Winter, Salford; George Alexander Wood, 
Motherwell. 


Major Arthur Blunt, 


ENGINEERS. 

Member to Member.—Arthur Carroll, 
John Henry Erhardt de Kretser, 
Harry Peter Kaufman, B.Sc. 


INSTITUTION OF STRUCTURAL 


Associate 


Colombo, Ceylon ; 


M.Inst.C.E., High Wycombe, Bucks; James Waddell, | 


Leshmahagow, Lanarkshire. 


Associate Member.—Stanley James Frank Knight, 


jen. 
Graduate to Associate Member.—Brian William Brad- 


ford Ball, Wilts, Somerset. 


ASSOCIATION OF CONSULTING ENGINEERS. 


Member.—James Arthur Banks, M.Inst.C.E., 


M.Inst.W.E. (Babtie, Shaw and Morton), Glasgow ; | 
Harry Michael Best, M.A. (Eng.) (Oxon), A.M.Inst.C.E. | 


(Best and Son), Oxford; Charles Frederick Boak, 
M.I.Mech.E., A.M.I.E.E. (Consultant to Walter Bridges 
and Company), London, 8S.W.1; Patrick Bannantyne 
Glendinning, M.Inst.C.E., M.Inst.W.E. (J. and A. 
Leslie and Reid), Edinburgh; John Roger Preston, 
M.1.Mech.E., M.1.H.V.E., F.R.San.1. (J. Roger Preston 


| and Partners), London, W.C.1 ; Harry Clement Ritchie, 


of materials, and other similar operations. The method | 


of calculating the bonus fixed for the various operations 


M.Inst.C.E., M.Inst.W.E. (Ritchie and Partners), Berk- 
hamsted, Herts; Percy George Smales, M.Inst.C.E., 
M.I.Mech.E. (J. D. and D. M. Watson), Gerrards Cross, 
Bucks; Major Ernest Morgan Stirling, B.A. (Cantab), 
M.Inst.C.E., Peterborough. 


George Gilmour McDonald, Ph.D., B.Sc. | 





PERSONAL. 


Mr. W. D. Lovey, M.I.E.E., A.M.I.Mech.E., Spocial 
Technical Assistant, Bradford Corporation Ele ity 
Department, has been appointed Deputy Borough lec. 
trical Engineer, Sunderland Corporation Electric S.\ ply, 

MR. ALFRED BAILEY, Wh. Ex., B. Se. Eeng.), 

A.M.Inst.C.E., who has been in charge of the fire research 
| section of the Building Research Station, Department of 
| Scientific and Industrial Research, since 1939, is 10W 
|} engaged on scientific fire research at the Minist of 
| Home Security. 

Mr. ASHLEY CARTER, A.M.1.Mech.E., has 
pointed joint honorary secretary of the Institute of | 
leum with Mr. ArTuur W. EasTLAKE, A.M.1.Mech 

Mr. F. Tuomas has been elected chairman of the 
Manchester and District Branch of the Associat of 
Supervising Electrical Engineers, for the ensuing y« 

Simr Amos L. AYRE has been elected an Honorary 
Fellow of the North-East Coast Institution of Engineers 
and Shipbuilders in recognition of his distinguished rk 

with shipbuilding and its 


been ap- 


in connection Assur ed 
industries. 

ENGINEER ViICE-ADMIRAL Sir REGINALD W. SKELTON 
K.C.B., C.B.E., D.S.O., M.1.Mech.E., M.1I.N.A., informs 


us that he has resigned from the board of Messrs. Fuster 


Wheeler, Limited, Aldwych House, Aldwych, London 
W.C.3. 

Mr. G. H. Wrison has been elected chairman and 
managing director of Messrs. Laurence, Scott and 


| Electromotors, Limited, Norwich, in succession to the late 


Captain G. J. Scott. Mr. E. PINcKSTON and Mr. F 
Lee have joined the board of directors, and Mr. A. 
TEDCASTLE, hitherto secretary, has been 
appointed secretary. 

Messrs. THE GARDNER COMPANY (LONDON), Limirep 
have removed from The Granaries, The Wharf, Newbury 
Berkshire, to 79, Bedford-road, Clapham, London, 3.W.4 
(Telephone : BRIxton 1152 and M53). All correspon 
dence and goods should be sent to the new address. 


assistant 
2 


As announced on page 354, in our report of the pro- 
ceedings of the Institution of Mechanical Engineers 
Sir Atrrep Herpert, K.B.E., elected an 
honorary life member of the Institution. 

The London and North Eastern Railway 
that Mr. T. E. Heywoop, Mechanical Engineer, Scotland 
will retire at an early date. In consequence, the directors 


has been 


inform wus 


have appointed Mr. L. Reeves, Locomotive Works 
Manager, Darlington, to be Mechanical Engineer, Scot 
land. Furthermore, Mr. K. 3S. ROBERTSON, Assistant 


Scotland, is to become Outside 
Carriage and Wagon Assistant to the Chief Mechanical 
Engineer, Doncaster; Mr. J. C. SPARK, 
Works Manager, Cowlairs, is to become Works Manager 
Cowlairs: and Mr. G. C. Gop, Assistant Locomotive 
Works Manager, Darlington, 
Works Manager, Darlington. 

The London office of Messrs. Perrers, LIMITep 
Loughborough, has been transferred from Bush House 
Aldwych, W.C.2, to Surrey House, Victoria-embankment 
London, W.C.2. 

Tue Export Creprrs GUARANTEE DEPARTMENT at- 
nounces that its London and Southern District office ha-« 
been transferred from Bush House, Aldwych, W.C.2, to 
73, King William-street, London, E.C.4. Telephon 
MANsion Houge 3131. Telegraphic address, Credexport 
Cannon London. The address of the Department’s head 
office, namely, 9, Clements-lane, Lombard-street, London 


Mechanical Engineer, 


assistant to 


is to become Locomotive 





E.C.4, remains unaltered. 








Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—At the general meeting of the North- 
East Coast Institution of Engineers and Shipbuilders 
held on Friday, April 24, the following elections to the 
As President, Mr. J. Ramsay 
and as vice- 


NORTH-EAST 


Council were announced. 
Gebbie, who is to take office in October ; 
presidents, Dr. T. W. F. Brown, Mr. A. J. Hendin, Major 
P. L. Jones, Mr. W. E. Loveridge, and Mr. Thomas Shaw. 
The members of the Council elected were Mr. D. 
Somers Brown, Mr. H. C. Forster, Mr. G. E. Jenkins, 
Mr. W. Spencer Paulin, Mr. Keith S. M. Scott, Mr. M. G. 3. 
Swallow and Mr. W. R. G. Whiting. Mr. W. H. Pilmour 
was elected honorary treasurer. 


PRODUCTION OF COPPER IN THE UNITED States.—In 
1941 the total mine production of recoverable copper in 
the United States, including Alaska, was about 957,394 
short tons, an increase of 9 per cent. over the total for 
1940. According to the Denver office of the U.S. Bureau 
of Mines, the output is one of the largest in the history of 
the Country and was exceeded only in 1916 and 
1929. Out of the total of 957,394 tons, the State of 
Arizona contributed 35 per cent.; Utah, 27 per cent.; 


Montana, 13 per cent.; Nevada, 8 per cent. ; New 
Mexico, 8 per cent. ; and Michigan, 5 percent. The 1941 
com- 


output of copper was valued at 224,030,)96 dols. 
pared with 198,447,436 dols. for the 1940 total, represent- 
ing an increase of 13 per cent. 
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MAY I, 1942. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

[ron Steel.—Conditions in the steel-producing 
branches have undergone little change, but the tendency 
js towards increased outputs. The demand for raw and 
semi-finished steels is increasing. 
steel are being delivered in satisfactory lots, and there 
js an increasing demand for steelmaking alloys; the 
scrap market is satisfactory. In the heavy machinery 
and engineering branches orders are accumulating on 
Government account, but works managers are planning 
with a view to the future. There is a better demand for 
railway rolling stock, and firms specialising in the pro- 
duction of shipbuilding requisites are delivering larger 
outputs. 


and 


South Yorkshire Coal Trade.—Export trade remains 
quiet ; but more business is passing on home account. 


Industrial fuel is in brisk demand; steams are active 


and slacks and smalls are being ordered in large quantities | 


by electric power stations. Railways are taking increased 
tonnages of locomotive The house-coal market 
has weakened slightly owing to influences. 


Business in foundry and furnace cokes is good. 


coal. 


seasonal 








NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 

Scottish Steel Trade.—Great activity continues in the 
scottish steel trade, the demand for special high-grade 
steels as well as ordinary steels being unabated. Ship- 
builders, boiler makers, machine-tool makers, armaments 
makers, etc., are all specifying freely and the various steel 
works are operating at full capacity. Government con- 
tracts account for practically the full output, the amount 
for commercial being very small. 
In the black-steel sheet trade a fair amount of business 
passed during the week but galvanised varieties are still 
very quiet owing to the Government regulations regarding 
their use. Supplies of raw material are adequate for all 
purposes at the moment, but good quality steel scrap is 
somewhat searce. Despite the heavy demands of the 
home trade a limited quantity of steel material is still 
being exported under special conditions. have 
not changed and quotations are as follows :—Boiler 
plates, 171. 128. 6d. per ton; ship plates, 161. 3s. per ton ; 
151. 8s. per ton; medium plates, 4 in. and 
thicker, rolled in sheet mills, 21/7. 15s. per ton; black- 
steel sheets, No. 24 gauge, 221. 15s. per ton: and gal- 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. per 
ton, all for home delivery. 


sanctioned purposes 


Prices 


sections, 


Malleable-Iron Trade.—In the West of 


malleable-iron trade conditions show 
most works are steadily 


Scotland 
little change and 
employed. There is now an 
abundance of raw material as the campaign organised to 
collect iron railings has already brought a very large 
tonnage for which special storage accommodation has had 
to be arranged. On the whole the quality is excellent 
and there is a possibility that some of it may be diverted 
t The re-rollers of steel bars are still 
rather quiet and the outlook is not very promising. The 
following are the current quotations :—Crown bars, 
15. 128. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton; 
No. 4 bars, 131. 17s. 6d. per ton; and re-rolled steel bars, 
171. 158. per ton, all for home delivery. 


) the steelworks. 


Scottish Pig-Iron Trade. 
considerable activity is 
blast are working at 


In the Scottish pig-iron trade 
general. All the furnaces in 
full capacity and the output is 


rapidly cleared. To-day’s market quotations are as 
follows :—Hematite, 6/. 18s. 6d. per ton, and basic iron, 
6l. 0s. 6d. per ton, both delivered at the steel works 


foundry iron, No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. 
per ton, both on trucks at makers’ yards. 








INSTITUTION OF ELECTRICAL ENGINEERS.—Copies of 
the annual report of the Council of the Institution of 
Electrical Engineers, for the session 1941-42, and of the 
accounts, for the year ended December 31, 1941, can now 
be obtained by members of the Institution on application 
to the Secretary, Savoy-place, Victoria-embankment, 
London, W.C.2. The report and accounts are to be 
presented at the annual general meeting which is to be 


- 


held at 6 p.m., on Thursday, May 7. 


CONCENTRATION OF PAINT INDUSTRY.—Firms which 
are not members of a trade association connected with 
the paint and varnish industry and are not already in 
receipt of the prescribed form under the concentration of 
Production scheme for the industry, are requested to 
apply for these forms to the Concentration of Production 
Department (I. & M. 4), Board of Trade, I.C.I. House, 
Millbank, London, S.W.1. Failure to apply, it is stated, 
may result in exclusion from the concentration scheme 
Which is now being formulated by the Board of Trade 
for the entire industry. 
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The Welsh Coal Trade.—The difficult supply position 
| has again attracted considerable interest on the Welsh 
| steam-coal market during the past week. In addition to 
restricting the amount of new business that can be con- 
cluded, the lack of supplies resulted in deliveries to 
ordinary users falling further into arrears in some cases. 
The Government’s proposals to ration coal, as well as 
| gas and electricity, has aroused a good deal of interest. 
| It was the general opinion locally, however, that the 
| extra 10,000,000 tons of coal which this would release 
annually could easily be obtained from the industry 


without imposing any hardship on anyone. It was pointed | 
| out that the extra quantity represented only one more | 


hundredweight produged each shift over the next twelve 
| months. Some of the means by which the 10,000,000 
could be secured included’ the release of about 
30,000 miners from the Forces and from other industries, 
| the increase in the number of hours worked per shift 
| from 7§ to 8, and the elimination of avoidable absentee- 
| ism. Conditions on the steam-coal market showed very 
| little change during the week. There was again a brisk 
demand for all grades from both home and overseas 
buyers. Collieries generally were concentrating upon 
supplying the requirements of the essential industries 
and the public-utility concerns and consequently de- 
liveries to ordinary users were further in arrears. Best 
large coals were again in brisk request and were difficult 
to stem for delivery over some months to come. The 
sized kinds were scarce and the occasional odd parcels 
that became available commanded high figures. Bitumin- 
ous smalls remained very scarce and strong, while best 
dry steam smalls were busy and firm, but the inferior 
sorts were still fairly readily available and were dull. 


tons 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.— Buyers of iron and steel experience 
increasing difficulty in obtaining adequate supplies of 
material for ordinary industrial requiremegts, but 
privileged customers are still able to place substantial 
orders for work of national importance to the end of the 
half year. Deliveries to authorised consumers are well 
up to schedule. The control of production and distribu- 
tion regulations are operating smoothly and promise to 
deal satisfactorily with the essential needs of the war 
industries until the issue of delivery allocations for the 
third quarter of the year. 

Cleveland Iron Trade.—There are no new features in 
the foundry-iron branch of trade. Founders are turning 
out rather more tonnage than of late and are consuming 
increasing quantities of pig notwithstanding the liberal 
use of scrap. Cleveland pig is still scarce and no expan- 
sion of the irregular make is likely. Rather more tonnage 
| is passing through merchants’ hands though consumers 
lare continuing to deal directly with producers. The 
| stabilised values of Cleveland pig are ruled by No. 3 
| quality at 128s. delivered in the Middlesbrough district. 

Basic Iron.—The output of basic iron is slightly in 
| excess of the needs of the steelworks owned by the iron 
producers, but parcels are not obtainable for use else- 
where. In the absence of market transactions the fixed 
figure for basic iron remains nominal at 120s. 6d. 








Hematite.—The limited production of hematite is incon- 
veniently short of current needs but any increase in the 
output is unlikely. The extensive use of substitutes is 
attended with gratifying success but, as yet, has not 
relieved the situation, and further restriction of distribu- 
tion has been necessary. The official quotations for 
hematite are at the level of No. 1 description at 138s. 6d. 
delivered to North of England buyers. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful, but holders have extensive contracts to execute 
and are not pressing sales. The fixed prices are firm on the 
basis of good medium qualities at 37s. 6d. f.o.r. at the 
ovens. 

Manufactured Iron and Steel.—Stocks of semi-finished 
iron and steel are maintained at a satisfactory level, 
mainly by the steady delivery of local products, and re- 
rollers are able to accept orders for reasonably early 
dejivery. The aggregate output of finished commodities 
is heavy and the supply is sufficient for the demand in 
most descriptions of material. The further increased 
make of special alloy steels, however, is not quite sufficient 
for all requirements. Sheet mills are well employed on 
the production of black sheets for use instead of galvan- 
ised sheets. Rollers of heavy joists could handle more 
work than they have on hand at the moment. 

Scrap.—The demand for heavy grades of iron and steel 
scrap is maintained although users are receiving regular 
large deliveries and are extensively bought. Lighter 
categories, however, are in only moderate request, con- 
sumers having covered their requirements as far ahead 





as they consider necessary. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
| column shall reach the Editor not later than Tuesday 
| morning in the week preceding the date of the meeting. 


ROYAL InstTITUTION.—To-night, 5 p.m., 21, Albemarle- 
street, W.1. Annual Meeting. Friday, May 8, 5.15 p.m., 
“The Separation of Isotopes and Thermal Diffusion,” 
by Professor James Kendall. 

INSTITUTION OF PRODUCTION ENGINEERS.—London 
Section: To-night, 6.30 p.m., The Institution of Me- 
chanical Engineers, Storey’s-gate, St. James’s Park, West- 
minster, S.W.1. Lecture: “‘ The Report of the Research 
Depafttment of the Institution on Surface Finish,” by 
Dr. Geo. Schlesinger. London Graduates’ Section: 
Saturday, May 9, 3.30 p.m., 36, Portman-square, W.1. 
Discussion on “‘ The Gantt Chart on Progress Work,”’ to 
be opened by Mr. A. W. Swan. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Saturday, May 2, 1 p.m., The Midland 
Hotel, Birmingham. Annual General Meeting. (To be 
followed by a luncheon at 1.30 p.m.) Institution: Tues- 
day, May 5, 6 p.m., The Royal Society of Arts, John 
Adam-street, Adelphi, W.C.2. ‘“‘ A Study of Dashboard 
Instrument Development,”’ by Mr. D. Bennion-Browne. 


INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Graduates’ Section ; Saturday, May 2, 2.30 p.m., 
The Engineers’ Club, Albert-square, Manchester. Joint 
Meeting with the North-Western Students’ Section of THE 
INSTITUTION OF ELECTRICAL ENGINEERS. (i) “ The 
Training of the Young Engineer,”’ by Mr. W. K. Rooney. 
(ii) “‘ The Position of the Engineer in Industry,”’ by Mr. 
J. A. Higham. 





| John Adam-street, Adelphi, W.C.2. 


| 
| 
| 
| 
j 
i 
| 
{ 
| 





| Western Centre : 


RoyYAL SocreTty oF ARTS.—Monday, May 4, 1.45 p.m., 
Cantor Lecture III. 
“ The Distribution of Electricity,”’ by Mr. E. Ambrose. 

oF ELECTRICAL ENGINEERS.—North- 
Tuesday, May 5, 6.30. p.m., The En- 
“A Critical 


INSTITUTION 


gineers’ Club, Albert-square, Manchester. 


Review of Education and Training for Engineers,’’ by 
Dr. A. P. M. Fleming. Wireless Section: Wednesday, 


May 6, 6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Discussion on “‘ Post-War Planning in Radio Communica- 
tion,” to be opened by Col. Sir A. Stanley Angwin and 
Mr. H. Bishop. Jnstitution’s Thursday, May 7, Savoy- 
place, Victoria-embankment, W.C.2. 5.30 p.m., Bene- 
volent Fund Annual General Meeting. 6 p.m., Annual 
General Meeting of the Institution. (For Corporate 
Members and Associates only.) 6.30 p.m., Ordinary 
Meeting. Adjourned Discussion on the Education, 
Training and Personnel Sub-Committee’s ‘paper: ‘“‘ A 
Critical Review of Education and Training for Engineers,”’ 
presented by Dr. A. P. M. Fleming. South Midland 
Students’ Section: Thursday; May 7, 6.30 p.m., Lough- 
borough College, Leicestershire. Address on “ Short- 
Circuit Currents in A.C. High-Power Systems,” by the 
Section chairman, Mr. J.C. Grant. Meter and Instrument 
Section: Friday, May 8, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. “ Measurements on Impulse 
Voltages with a Ballistic Galvanometer,”’ by Mr. G. W. 
Bowdler. (A luncheon of the Section will be held at the 
Holborn Hotel, High Holborn, W.C.1, at 12.30 p.m.) 
North-Midland Students’ Section: Saturday, May 9, 
2.30 p.m., The Hotel Metropole, King-street, Leeds. 
** Design and Construction of Sub-Stations,”’ by Mr. C. E. 
Smith. 

INSTITUTION OF THE RUBBER INDUSTRY.—Wednesday, 
May 6, 6.45 p.m., The Empire Restaurant, Wilton-road 
S.W.1. Annual General Meeting. (To be preceded by an 
informal dinner at 6 p.m.) 

IRON AND STEEL INSTITUTE.—Thursday, May 7, 2.45 
p.m., 4, Grosvenor-gardens, Westminster, S.W.1. Annual 
General Meeting. (For programme see Note on page 333 
ante.) 

JUNIOR INSTITUTION OF ENGINEERS.— North-Western 
Section: Saturday, May 9, 7 p.m., The Engineers’ Club, 
Albert-square, Manchester. Special Meeting. Lecture: 
“ Synchrophone as an Aid to War-Time Training,”’ by 
Mr. N. Sandor. 








RAZOR BLADES FOR BRITAIN.—As part of the “‘ Bundles 
for Britain ” organisation in the United States, a special 
section has been set up for the purpose of sending new 
razor blades to men in this country. Through the 
agency of the American Iron and Steel Institute, some 
200,000 blades have been specially contributed by people 
working in the American iron and steel industry for dis- 
tribution, among employees in this industry in Great 
Britain, by the Iron and Steel Institute acting in co-opera- 
tion with the British Iron and Steel Federation. On 
April 28, Lady Beatty, deputy chairman of the Bundles 
for Britain organisation, presented the blades, in token 
form, to Mr. J. Henderson, President-elect of the Insti- 
tute. Sir William Larke, K.B.E., represented the British 
Iron and Steel Federation ‘and Mr. T. Chadwick, of the 
National Union of Foundry Workers, was also present. 
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FARADAY House SCHOLARSHIPS.—As a result of the 
entrance scholarship examinations, held at Faraday 
House Electrical Engineering College on March 24, 25 
and 26, Mr. John Cripps, of Cheltenham Grammar 
School, has been awarded a Faraday Scholarship of 
80 guineas a year, tenable for two years in the College 
and one year in one of the works affiliated with it. 
Other awards were made to Mr. George A. W. Tuffs, of 
Plaistow Municipal Secondary School, who received 
a Maxwell Scholarship of 60 guineas a year, tenable 
for two years in the College and one year In a works, 
and to Mr. Derek 8S. Seruby, of Whitgift Grammar 
School, who gained an exhibition of 60 guineas a year, 
tenable for one year in the College and one year in a 
works. 


THe UNITED STATES MILITARY ACADEMY AT WEST 
POINT Major-General Francis Wilby, Commander of 
the First Corps Area of the United States Army Engineers, 
has been appointed superintendent of the Military 
Academy at West Point He succeeds Major-General 
R. L. Eichelberger, who is to command an active service 
division General Wilby was educated at Harvard 
University and at the Military Academy and, after 
graduation, served in Cuba, the Philippine Islands. and 
with the American Expeditionary Forces in France in 
1917. Subsequently, he served as director of the First 
Corps Engineers School and as assistant, in charge of 
engineering, in the office of the Chief of Engineers, 
United States Army. General Wilby was appointed 
Chie! of Staff of the First Army in 1939. 
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very substantially increased load and that the long- | 
wave band is much more restricted, yet it is on the | 
latter that we depend for continuity of service. 

Growing demands require an extension of the 

capacity and quality ofthis alternative service. 

This might be provided by a transatlantic telephone 

cable and one of the most interesting parts of Dr. 

Buckley’s lecture was that dealing with work carried 

out at the Bell Telephone Laboratories, which | 
suggests that such a cable is a possibility. Recent 

developments in land-line telephony employed 

broad-band transmission in which, by carrier 

methods, a considerable number of telephone bands 

could be carried on closely-spaced channels. On 

open-wire, 12 telephone bands spaced at 4,000- 

cycle intervals were commonly transmitted in a 

group occupying a total band width of 48,000 cycles. | 
With coaxial conductors the band had been in- 

creased to two million cycles giving frequency space | 
for 500 telephone channels. It was conceivable 

that broad-band methods of this kind might be | 
applied, in the future, in a transatlantic radio tele- 

phone system, greatly increasing the number of | 
channels now available. During the most useful 

hours of the day a band width of four megacycles 

might be utilised. If this could be used purely for 

telephone work it would provide 1,000 telephone | 
channels. As, however, radio telegraphy, ship-to- | 
shore telephony, navigation, aeroplane communica- 

tions and overseas broadcasting had to be provided 

for, the number of one-way telephone channels 

available would probably be more like 100. 

What the future demand on the transatlantic tele- 
phone service will be it is impossible to say, but, 
as we have already suggested, it is likelier to be much 
heavier than it is to-day. To meet these conditions 
and to eliminate interruption by magnetic storms, | 
a multi-channel telephone cable offers many attrac- 
tions, and Dr. Buckley’s account of the work on 
which the belief in the possibility of such a cable is 
based is of great interest. The cable would have | 
to be provided with intermediate repeaters and the 
design of such an instrument has been worked out. | 
It would be located in a small-diameter cylindrical | 
housing incorporated as part of the cable under- 
neath the armouring. It would be of flexible con- 
struction, consisting of series of steel rings| 
assembled to form an articulated cylinder about 
7 ft. long and 1} in. in diameter. Plastic seals | 
would be used at the ends. As it would be im-| 
practicable to provide a primary source of power 
in such a small housing, the repeater would be | 
operated from a 2,000-volt direct-current supply 
over the cable. As an Atlantic cable cannot fre- 
quently be lifted for repair, it is taken that the 
repeaters should operate for 20 years without any 
replacement of parts. The problem is the produc- 
tion of a robust form of thermionic valve giving 
a sufficiently long life. The matter has been in-| 
vestigated by constructing experimental valves with 
a relatively large cathode surface and operating | 
at a low temperature. They were put on test 
more than five years ago and have shown no sign 
of deterioration, so that the practicability of con- 
structing valves of this type with a commercial life 
of the order of twenty years appears to be 
reasonably established. 

A cable to connect Great Britain and Newfound- 
land has been designed. It has a core comprising 
516 lb. of copper per mile insulated with 370 lb. of | 
paragutta and surrounded by a 600 lb. return con- 
ductor. The repeaters, 47 in number, would be 
spaced 42 miles apart. The cable would provide 
for the transmission of a band 48,000 cycles wide. | 
The best land-line practice assigns 4,000 cycles 
per channel, so that the cable would provide 12 
telephone circuits, but by using only 2,000 cycles, 
24 fairly satisfactory circuits could be operated. 
This scheme, involving the operation of thermionic 
valves at the bottom of the Atlantic, may appear 
somewhat visionary, but with present-day experi- 
ence it is probable that the engineering problems 
presented are easier to deal with than those which 
had to be faced in the laying of the first Atlantic | 
cable. Dr. Buckley called attention to the value 
of the cable as a supplement to radio systems to 
provide against their failure and added “‘ it is possible 
that once the cable was in service radio would be | 
looked upon as a supplement to it.” 
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INDUSTRIAL STAFF 
COLLEGES. 


NEGLECTING the educational functions of the 
medizval monasteries, it may be said that staff 
colleges for the training of personnel in the higher 
executive grades are a development principally of 
the military professions. They had an engineering 
counterpart in France 200 years ago in the Ecole 
des Ponts et Chaussées, as was described by Mr. 
S. B. Hamilton in the paper reprinted on page 325, 
ante, and on page 359 of this issue, but in this 
country the establishments maintained by the 
Admiralty, the War Office, and the Royal Air 
Force were practically the only examples until the 
Metropolitan Police organised the college at Hendon ; 
and their extension to other walks of professional 
life was not seriously considered until comparatively 
recently. Something of the kind was instituted in 
1938 by the London Midland and Scottish Railway, 


when a School of Transport was established at | 


Derby, but this was hardly in operation when war 
broke out in 1939. In December last, also, Mr. 
C. E. W. Duley read a paper before the Institute of 
Transport, in which he discussed the probable 
post-war needs of British transport as a whole, and 
suggested, among other developments, the creation 
of a staff college, training colleges, and a research 
institute wherein the problems of all forms of trans- 
port could be studied. 

A much wider application of the staff college 
principle was proposed by the latest advocate of 
the idea, Professor C. E. Inglis, President of the 
Institution of Civil Engineers, in his speech at the 
luncheon of the Junior Institution of Engineers, 
reported on the opposite page. ‘* Production engin- 
eering and the closely allied subject of industrial 
management,” he said, “‘ must in the future receive 
much more educational attention; but, for the 
university student at any rate, although a pre- 
liminary introduction to these subjects may be 
profitably given, their intensive study should be 
deferred to a post-graduate period when practical 
experience has given a background and reality to 
the problems involved. For that purpose, I should 
like to see Industry bring into existence and endow 
a residential staff college to which men earmarked 
for responsible posts of a managerial or production 
variety could be seconded by their firms for a period 
months. Living together and exchanging 
ideas, they would, among other advantages, get 


| to know those who, in days to come, would be their 


opposite numbers in allied organisations.” 


Professor Inglis did not develop the theme any 


| farther, and, indeed, had he attempted to do so, | 


its attractions, and the manifest difficulties in the 
way of its attainment, would certainly have mono- 
polised the remainder of his speech ; but the project 
might well repay examination by some of the 
sectional interests comprised in the general term 


|‘ Industry,” even though the realisat‘on of a single 


college, competent to train directing intelligences 
capable of meeting the requirements of any or 
every section, should prove impracticable. The 


| basic idea of taking men away from their immediate 
occupation in order to 


‘supercharge them to 
undertake the duties of a higher grade is not new— 
it is being exploited at the present time by the 
Ministry of Labour in the endeavour to fill the gaps 
left by the technical men who are being called to the 
Colours ; 
principle of removing a selected few from their 
normal environment in order to broaden their 
experience and outlook. The suggestion was made, 
some years ago, in an article contributed to The 
Universities Review, by Mr. G. F. Herrenden Harker, 
that the teaching staffs of universities should be 
given periodical leaves of at least a year’s duration, 
to be devoted to travel and independent investiga- 
tion in their particular fields, in order to counteract 
the tendency to staleness that results from too long 
a sojourn in the same groove. 

If, as Mr. Harker observed, “ the duties of the 
average university teacher are too strenuous to 
permit his outlook to expand and intensify at the 
rate rendered imperative by the onward march of 
his subject,” the same is even more true of many of 
the more important industrial appointments ; but 


nor is there any great novelty in the| 
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May I, 
whether it would be practicable to maintain, jn 
effect, a reserve staff of considerable proportions in 
order to enable industry as a whole to benetit 
extensively from the operation of such a college js 
questionable. Much depends, of course, upon th 
| particular level among the many grades of executive 
direction at which the proposed college might be 
introduced ; in the highest grade of all, the pr 
dominant need is probably for an intimate kn 
ledge of, and a flair for, finance, and an almost 
equally detailed acquaintance with labour problems, 
almost irrespective of the branch of industry with 
which the individual is associated. Given thy 
requisite technical background to enable the sty 
dents to interpret the lessons that the college could 


teach in the light of the special requirements of 


their own branches, the curriculum need not be 
unmanageably extensive ; but, in practice, it would 
probably be found that the majority of men in su: h 
positions could not be easily spared from thei: 
businesses and, in most cases, they would hay: 
learned already by hard experience as much as thy 
teachers would be in a position to impart. 

It is evident, therefore, that the intake of th, 
college would have to be from some lower level; a 
conclusion which is strengthened by the probability 
that men verging upon middle age would not, as 
class, be’ sufficiently receptive to extract the full 
benefit from college instruction. They might not 
have lost the ability to learn from their own exper 
ence, but they would almost certainly have lost th 
aptitude to appreciate schooling. Professor Inglis, 
in his presidential address to the Institution of Civi 
Engineers, reported on page 365 of our 152nd volum« 
(1941), urged that industry should provide ** mor 
posts in the nature of personal assistants to managers 
or directors,” in which “ young men of proved 
ability, after they had completed their practical 
training, could be set to study special problems cal 
| culated to develop their originality and brain power 

It is from this grade, presumably, that a staff college 
could expect to draw the largest proportion of 
students who, while still young enough to benefit 
from instruction, have sufficient familiarity with 
managerial problems to see the purpose of the 
instruction and appreciate its possibilities when 
applied to their own practice. 


Obviously, a vollege to deal with this stratum of 
industrial staff would have to be planned on gener 
ous lines, and would need to cover a wide field. 
The provision of a teaching staff of sufficient tech- 
nical competence to keep abreast of the latest 
developments would also present some difficulty ; 
it might be necessary, indeed, to arrange that the 
instructors themselves should go back into industry 
at regular intervals for refresher courses, on the lines 
suggested by Mr. Harker for the staffs of universities. 
Steps would have to be taken, too, to see that the 
benefits of the college were not monopolised by a 
relatively small number of large combine’ or under- 
takings which might load the dice in their own 
favour by contributing to the foundation and main- 
tenance of the college on a scale with which the 
smaller firms could not hope to compete. Equally 
it would be necessary, in the interests of the students 

-and, ultimately, of industry as a whole—to ensure 

that the privilege of attending the college should not 
| involve undue restriction upon the future freedom of 
| students to seek advancement outside the organisa 
tions of their original employers. It will be seen 
| that there are many considerations to be borne in 
mind in assessing the practicability or otherwise of 
| promoting such a scheme to apply to industry in 
| general. The establishment of a number of more 
| specialised colleges, each devoted to some major 
industry, as proposed by Mr. Duley for British 
| transport, would appear to be easier of realisation, 
| and this suggestion might well be examined in colla- 
| boration by the professional and commercial organi- 
|sations already existing in, say, the shipbuilding, 
| shipowning, engineering, and iron and steel indus- 
| tries. The possible extension of the principle to 
| such occupations as banking and insurance, which 
often require a fairly detailed knowledge of the 
operating conditions of industrial undertakings in 
which large financial concerns have important 
interests, is, presumably, a development outside 
| the scope of the original suggestion, ‘although it Is 
lone which would certainly require consideration. 
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NOTES to do with the application of science to industry. | 15,000 persons whose names are now on the Supple- 
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tecovery Association, Limited, in January of this | ton said that the problem of transmitting power over | to be available as substitutes. It is pointed out 
year produced very satisfactory results, over 100,000 | great distances at very much higher voltages than | howeve hat c : lific : yo “= 
tons of paper being collected to relieve the general | were used at present w: f i - posse: so f —— aot ee ee 
apashiiianatini tail dsiids in Ci eimnéiienaail boead-- present was one 0 great im portance to|demand than in peace time, so that the openings 
pay 8 <p ianufacture of the |Canada. He also referred in appreciative terms to | offered may not always be exactly what the appli- 
many forms of munitions in w hich paper pulp is|the work of Dr. P. Kapitza, now of Moscow. As|cants would desire; nor, in recommendin pe a 
an important constituent. It is essential, however, | mentioned in our columns on page 176, ante, the | tutes for men called up will it be ible “~ some 
that the flow of recovered paper to the mills should Faraday Medal was recently awarded by the Council | categories, to pa ty exact eet of the 
not be allowed to slacken ; 100,000 tons of paper, | of the Institution to Dr. Kapitza and, after General canaue u , 
after all, is less than 4 per cent. of the normal annual | McNaughton’s response, the Medal was handed by a 
6 en en are~ sh og pra eerie prdagesie = roel to Mr. Constantine Zinchenk, First | Tue Juntor InstiruTION OF ENGINEERS. 

. yi ary of the Russian Embassy, for transmission | : . : 
reduced the demand for newsprint in particular, the|to Dr. Kapitza. In accepting the Medal, Mr. | Although: the camust dinmee of the Senter Eastite- 
total requirements are still heavy, and it is obvious | Zinchenk said the honour would be appreciated by | tion of Hngineers has not been held anaes Gs ext 
that the reser ves of recoverable paper must still be | Dr. Kapitza and his colleagues and by all the people | ooek voles er meee pet nepe onl ger Gre 
accumulating. To tap these reserves, the Waste | of the Soviet Union, who were fighting the common | Saturday last, April 25, was shorn of none of the 
Paper Recovery Association have arranged to hold | enemy together with their British Allies. Their accompaniments which, by time-honoured custom, 
a new competition, for which prizes to a total of | joint victory, he concluded, would ensure the progress | distinguish this onnuel ontharing mers one 
10,0001. have been provided. The conditions of the | of science and culture for the whole of humanity. other technical societies. The ’ President, Lord 
new contest differ in several material respects | After the meeting, an informal dinner was given by | Sempill (a member of 24 years standing, as he 
from those of the earlier one. The duration will be | the Council at the Waldorf Hotel. At this, the only | recalled in the pos of the proceedings) Soak ie 
three months—from May | to July 31; the areas | toasts, in addition to the loyal toast, were to the chaie. ‘Tho guetts incinied Pustene ©. ©. ingle, 


will be those of boroughs, urban councils and rural! memory of Faraday and Kelvin, and these were | O.B.E., Colonel 8. J. Thompeon, D.S.0., Sir Noel 
councils; a quarter of the prize money will be | drunk A Toca Ashbridge (presidents, respectively, of the Institu- 


allocated to Scotland ; and the disposal of the cash | tions of Civil, Mechanical, and Electrical Engineers) ; 
prizes will be left to the entire discretion of the REPLACEMENT OF Lost SuHIPs. Rear-Admiral Sir Murray Sueter, K.C.B., M.P. ; 
successful local authorities, although it is expected | . ‘ , |and Professor A. V. Hill, F.R.S., who is to deliver 
that, as before, local charities will be the principal In the House of Commons on Wednesday, April 22, | the Gustave Canet Memorial Lecture to the Insti- 
beneficiaries. The contest will be open to all local | Mr. G. Daggar asked the Parliamentary Secretary to | tution on May 22, at a special meeting to be held 
authorities in England, Scotland, Wales and | the Ministry of War Transport whether he had|jn the lecture theatre of the Royal Institution. 
Northern Ireland, boroughs competing with | “"Y statement to make regarding Government | Professor Inglis, who proposed the toast of “‘ The 
boroughs, urban councils with urban councils, and policy in the post-war disposal of merchant ships | [nstitution,”’ observed that it supplied a real need 
rural councils with rural councils. In each of these built on Government account during the war, and | jn the engineering organisation of the country ; the 
divisions there will be a first prize of 1,000l. and whether any negotiations had taken place with primary object of the founders—the guidance and 
six other prizes, respectively, 500/., 350/., 2501., | Shipowning J other aegpeed for that purpose. | encouragement of the junior engineer—was a task 
2001., 1501. and 501. The judges will be Sir Vyvvan Mr. Philip Noel-Baker, in reply, stated that, to| of an importance that could not be over-estimated. 
Board, chairman of the Salvage and Recovery Board enable British owners to replace some part of their | He spoke with approval of its avoidance of specialisa- 
of the Ministry of Supply ; Miss Megan Lloyd Ge« ge, shipping, requisitioned by the Government and lost | tion, whereby it was able to fill the voids left by the 
M.P.; and Mr. 8. T. Garland, general manager of during the war, negotiations with the General specialised institutions and to provide a corporate 
the Waste Paper Recovery Association. Council of British Shipping had been authorised | existence for engineering talent which otherwise 
et ; ; some months ago with the object of making available | might remain non-collective and unattached. 
Tue Kevivin Lecture. to such owners tonnage which had been built on! Referring to Lord Sempill’s presidential address 
Government account. These negotiations, which | (reported in ENGINEERING of December 26, 1941), 
were on the point of completion, had resulted in a in which he dealt with certain aspects of engineer- 
scheme whereby the owner to whom a new vessel ing education, Professor Inglis expressed the view 
was allocated in replacement of a loss would enter that two types of engineering education ‘were 
into an agreement to purchase the new ship six | required, namely, the university type, and the more 
| months after the cessation of hostilities, at a price | specialised and practical variety which, he con- 
which would be the cost of construction less depre- | sidered, the technical colleges were better equipped 
tion for the lecturer's absence was derived from the ciation on the usual basis adopted by the Inland | to provide ; but, he added, there should be an 
exhibition of a talking film, which Dr. Buckley had | Revenue. Meanwhile, the vessel would be operated | attractive avenue whereby technical-school students 
had made and sent over. From this his introduc- hes behalf of the Minister of War Transport, the | of suitable calibre should be able to proceed to a 
tory remarks were heard quite clearly, and the | OWT being appointed manager for that purpose. | university, irrespective of their social status or 
lecturer was seen delivering them. We refer to the | Details of the scheme would be circulated shortly in | financial resources. He hoped that State Bursaries 
lecture in a leading article on page 351, of this issue, | * White Paper. |for this purpose would be provided in adequate 
and hope to deal with it more fully later. A joint | numbers. He would like, too, to see Industry 
vote of thanks to the lecturer and to Sir Stanley| MI'STRY oF Labour APPOINTMENTS REGISTER. | bring into existence and endow a residential staff 
Angwin was proposed by Sir Frank Gill, whose con- | In Enorveertnc of December 19, 1941, we | college to which men earmarked for responsible 
recorded the intention of the Minister of Labour! posts in management or production could be 
‘to establish an Appointments Department to carry | seconded by their firms for a period of six months. 
out some of the functions which have been regarded | Mr. Norman Ablett, chairman of the Institution, 
seconded by Dr. P. Dunsheath, who mentioned that, |as shortcomings in the existing Central Register, having responded to the toast, Rear-Admiral Sir 
during the past 32 years, the submarine cable had but which, in fact, it was never intended to under- | Murray Sueter proposed that of “ Research and 
not received an amount of attention commensurate | take. A reference to it was also made by Mr. B. J.| Development.” He traced the development in the 
with the great interest which Kelvin had taken in it. | Tams, M.Sc., in an address delivered at the Insti- | Royal Navy of wireless telegraphy, submarines and 
Dr. Dunsheath referred to the difficulty Kelvin had | tution of Mechanical Engineers on March 6, in aircraft, with all of which he was intimately con- 
sometimes experienced in getting his co-directors | which he pointed out that the new department cerned, and used these examples to point the 
of the Atlantic Cable Company to appreciate some | would undertake as its primary duty the task of | morals that the practical men should maintain the 
of the technical points involved in the work on | ensuring, as far as possible, that men and women | closest possible contact with the scientists, that 
which they were engaged, and pointed out that, at possessing professional and higher industrial quali- | every effort should be made to encourage the 
the present time, engineers and physicists would | fications or experience should be fully employed | creative faculty, and that those who pionéered 
decide whether a project of the kind should be pro- | to the national advantage. Some particulars of the | developments should steel themselves to ignore 
ceeded with, irrespective of any financial backing it | scope of the department have now been issued. It | destructive criticism. 

might have. Two interesting items on the agenda /| will take over both the Central Register and the ‘ 

preceded the reading of the lecture. The first of Supplementary Register ; but, whereas the tech- Tue PanaMA CANAL. 
these was the presentation to General A. G. L.| nical and scientific section of the Central Register| It is to be expected that the annual report of the 
McNaughton of the certificate of honorary member-| will continue to be kept in London, the other Governor of the Panama Canal (Brigadier-General 
oe of the Institution, which was handed to him! branch will be decentralised to about 30 appoint- | Glen E. Edgerton) for the year ended June 30, 1941, 
2) the President, Sir Noel Ashbridge. In doing so, | ments offices, distributed all over the country. At | which has been issued recently, will be the last to 
Sir Noel referred briefly to the outstanding features present, there are 15 such offices. The 30 offices | be available to the public for the duration of the 
of General McNaughton’s career, first from the| will maintain close touch with the Appointments|war. The Governor's covering letter, submitting 
military and then from the scientific standpoints. Department in London, which will act as a clearing the report to the Secretary for War, at Washington, 


Waste Paper Recovery. 


The 33rd Kelvin Lecture was prepared this year | 
by Dr. O. E. Buckley, president of the Bell Tele- 
phone Laboratories, New York, but, as Dr. Buckley 
was unable to be present, the lecture was read by 
Col. Sir A. Stanley Angwin, D.S.O., M.C., at a 
meeting of the Institution of Electrical Engineers 
in London on Thursday, April 23. Some compensa- 





would have appealed to Kelvin, as it was on his own 
subject of the submarine cable. The vote was 














He mentioned that General McNaughton became | house. The Register will be revised at intervals of | is dated October 7, 1941, by which time defensive 
measures generally were well advanced in the United 


States—indeed, the Governor’s introduction states 





president of the Canadian National Research Council} two months by direct reference to the persons 
in 1935, in which position he had had a great deal! registered, and it is intended to interview the 
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that the Canal organisation had been performing 
“ very important functions as a supply and service 


agency for the greatly expanded activities of the | 


Army and Navy ™ for the previous two years; it 


may be taken for granted, therefore, that the returns | 


given reflect a certain abnormality in operating con- 
ditions by comparison with the earlier reports that 
we have summarised from time to time. The effect 
of hostilities in Europe on the normal business of 
the Canal is evident from the reduced number of 
transits, which totalled only 4,727, this figure being 
12-0 per cent. lower than in the previous year, and 
19-9 per cent. below the total for the year ended 
June 30, 1939. There was also a decline in the 
amount of cargo (just under 25 million long tons) 
which was conveyed, but it is noted that this 
decrease was less in proportion than the reduction 
in the total tonnage of cargo-carrying vessels, as 
fewer ships made the passage in ballast and the 
cargo space in laden vessels was more fully utilised. 
Another effect of the war was traceable in the direc- 
tions of the cargo passing through the Canal; the 
tonnage conveyed from the Atlantic to the Pacific 
declined 3-4 per cent., but that in the opposite 
direction, by 11-5 per cent. This difference is 
attributed to the fact that the cargo from the 
Atlantic to the Pacific originates to a greater extent 
in the United States and the Western Hemisphere 
generally, and thus was less affected by European 
events ; whereas the tonnage in the reverse direc- 
tion, in normal times, consists largely of consign- 
ments to European ports. Tanker traffic was the 
smallest for any year since 1923, the first year in 
which separate records of tankers were compiled, 
the total number of transits being only 323 as against 
495 in the previous year and 1,704 in the peak year, 
1924. In addition to the routine dredging required 
for maintenance purposes, work was begun on July I, 
1940, on the by-pass channels for the third set of 
locks at Gatun, the Atlantic entrance, and Miraflores, 
at the Pacificend. At the close of the period covered 
by the report, 11-8 per cent. of the dredging had 
been completed in the new Miraflores channel, and 
20-1 per cent. at Gatun. This Third Locks project, 
as it is briefly termed, was authorised by the United 
States Congress in August, 1939, and involves the 
construction of a new set of locks at some distance 
from the existing locks, the excavation of the 
approach channels, previously mentioned, to con- 
nect the new locks with the existing canal, and the 
construction of the necessary ancillary works. The 
estimated cost, when the extension was authorised, 
was 277 million dols. The new locks will provide 
for lifts equal in height to those of the existing 
locks, but in a series of single chambers instead of 
parallel double chambers. The locks will each be 
1,200 ft. long, 140 ft. wide, and sufficiently deep to 
permit the passage of ships drawing 45 ft. The 
total length of the third set of locks, with approach 
sections and connecting channels, will be rather less 
than 9} miles. As the constructiou of the new 
Gatun locks will make an island of the present town 
of Gatun and will cut the main line of the Panama 
Railroad at two points, the work will include the 
relocation of the railroad east of the new site. 
Extensive road relocation will be required also. 
Eventually, a movable bridge across the new locks 


will provide rail and road access to Gatun. Another 
movable bridge will be constructed across the 
existing Miraflores locks. 

SILICA-GEL DEHYDRATING BREATHER FOR TRANS- 


FORMERS.—Messrs. Metropolitan-Vickers Electrical Com 
pany, Limited, Trafford Park, Manchester, 17, have sent 
us particulars of their silica-gel breather for dehydrating 
the air drawn into the oil conservators when transformers 
are cooled The breather consists essentially of a cylin 
drical container for the gel, the condition of which can be 
judged by viewing through a longitudinal window in the 
container. On entering the breather the air passes into 
the gel chamber through a coiled copper tube and, after 
being dried by percolating through the gel, it is led into 
the oil conservators. Saturation of the gel with water is 
indicated by a change in the tint of the material, from 
blue to pink. When this stage is reached, the absorbent 
qualities, and the blue colour, are easily restored by heat- 
ing the gel for two or three hours at a temperature of 
200 deg. C. It is stated that the apparatus is 
reliable and that, apart from inspection every 


very 
month or 


so, it requires no attention. 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


A GENERAL meeting of the Institution of Mech- 
anical Engineers, under the chairmanship of the 
President, Colonel S. J. Thompson, D.S.O., was 
held at Storey’s-gate, St. James’s Park, London, 
S.W.1, on Friday, April 24. 


Honorary Lire MEMBER. 


Following the transaction of the formal business 
the President announced that the Council had 
elected Sir Alfred Herbert, K.B.E., to be an 
honorary life member. Sir Alfred had been a 
member of the Institution 1892 and had 
served on the Council from 1913 to 1916. During the 
last war he was Controller of Machine Tools in the 
Ministry of Munitions. His services to the machine 
tool industry were well known both here and 
abroad and had been officially recognised by the 
Belgian, French and Russian governments. 


since 


Heat TRANSFER. 


A paper entitled “A Review of Recent Progress | 
in Heat Transfer * was then read by Professor C. H. | 


Lander, C.B.E., who observed that the last review 


of the state of knowledge of heat transfer in relation ! 


to mechanical engineering problems was made by 
the late Professor Dalby in a paper read before the 
Institution in 1909. The present paper described a 
preliminary survey of work on the problem of 
gathering information on heat transfer in boilers 
entrusted to a Committee of the Institution ap- 
pointed in January, 1939, and consisting of Major 
W. Gregson, Mr. O. V. S. 
C. H. Lander, and covered the period since Professor 
Dalby’s paper. Complete rationalisation was still 
impracticable, but dimensional methods similar to 
those used in ship and aircraft design were becoming 
more generally applied and the practical range of 
any set of data widened. Thus, experiments made 
under pressure on surfaces only a few inches high 
might be used to deduce the heat transfer for surfaces 
several feet in height at atmospheric pressure, or 
experiments with gases used to predict the heat 
transfer in liquids. Some examples dealt with in 
the paper were: forced convection for banks of 
tubes and beds of broken solids and the relation 
between heat transfer and friction ; 


across fluid layers; heat transfer in the drop and 
film condensation of steam, and in film and nucleate 
boiling ; evaporation and its relation to convection ; 
emissive of surfaces for radiation; and 
radiation from non-luminous gases. 

The discussion was opened by Professor James 
Small, D.Sc., Ph.D., who, while agreeing that recent 
workers in the subject had reduced their results 
so that they could be expressed by means of non- 
dimensional parameters, suggested that too much 
importance should not be attached to the method, 
since lack of geometrical similarity, including degree 
of surface roughness and so on, and lack of similarity 
of aerodynamic and hydrodynamic conditions, 1.¢., 
the turbulence of the fluids, might cause a range of 
some 60 per cent. or over of inconsistency in absolute 
values. At the time, experi- 
ments should not be discontinued, but carried on 
in a way which tackled the fundamentals and got 
down to the real reason for such inconsistencies. For 
example, the simple idea of the stagnant film cling- 
ing to a solid surface had served its purpose and it 
might be suggested, as a field for work, that this 
film had as its basis the condensed adsorbed film of 
fluid, known to those interested in the physics of 
surfaces, and that this adsorbed film had an equi- 
librium dependent on the absolute temperate and 
on the pressure. It was pointed out in the paper 
that the adsorbed film was already receiving atten- 
tion in connection with the boiling of liquids. He 
agreed that, as regards radiation, it was very diffi- 
cult to find always the means of applying to actual 
practical conditions the knowledge in this field 
acquired by various experimenters. _ Until there 
was more knowledge dealing with the radiation 
from luminous gases in particular, the designer of 
boiler furnaces still remain rather more an 
artist than an applied scientist. The term “ emis- 


px ywers 


same convection 


must 


| engineer. 


Bulleid and Professor | 


natural con- | 
vection from vertical and horizontal surfaces and | 


sive power ”’ used in the paper might lead to « |ittle 
| confusion since the term “ emissivity ” was already 
| current for the same thing. The author had refi-rred 
| to the very interesting optical method applied by 
his associates to the measurement of heat traisfer 
by natural convection and had drawn attent 
some Russian work, published in 1935, in whic! this 
method had been applied to the case of a pipe in a 
| transverse flow of fluid, saying that the high heat 
| loss at the rear, or “ wake ” region of the pip: was 
|an unexpected result, the discovery of which was 


1 to 


due to the use of the optical method. Professor 
Small could not support this claim. The condition 
had been known to exist long before the Russian 
work. He, himself, had described in ENGINEEKiNG, 


in 1931* a method of demonstrating the high heat 
flow at the rear of the pipe, and later, but before 


1935, corroborative evidence had been provided 
in several ways. 
Dr. S. L. Smith thought that the radiation 


from the gaseous constituents of a flame should be 
separated from that emitted by the incandescent 
solid particles. Coals produced an appreciable 
proportion of incandescent particles and carbonised 
fuels such as coke, very little. Oil fuel with a short 
bright flame might have some incandescent  par- 
ticles, but with a long smoky flame there might be 
some unburned carbon. Gaseous fuels had gene- 
rally no suspended matter. A fuller knowledge of the 


| relative radiations would be useful to the designing 


Regarding the part played by roughened 
surfaces, he said that experiments were being made 


|at the National Physical Laboratory to determine 


how the form of roughness affected the heat-transfer 
coefficient and the efficiency. 

Mr. G. A. Plummer endorsed the author's views 
|on the desirability of persevering with attempts 
to rationalise the knowledge of the subject. The 
application of the laws of heat transfer to actual 
design was, he considered, quite as vital as the 
determination of the fundamental principles, and 
this was particularly true of furnace radiation. All 


| existing methods of applying present-day knowledge 


had serious gaps. He had hoped the author would 
have given examples indicating different methods 
of designing a steam boiler from the heat-transfer 
point of view so that the gaps would be apparent, 
but it might be held that the engineer should point 
out those gaps to the scientist, who would then 
know what he was required to bridge. 

Dr. R. Lessing dealt first with the section on the 
heat transfer between a stream of gas and solid 
packings. This was capable of considerable exten- 
sion. The introduction of obstacles in the flow of 
a gas or liquid would set up the turbulence it was 
desired to get to obtain the necessary heat transfer, 
but there were other considerations. Turbulence 
in the work described in the paper had been obtained 
by packing vessels or towers with spherical bodies, 
|a method which seemed to have the disadvantage 
that most of the space was occupied by the bodies. 
If, for instance, the packing was done with spheres 
of equal size, 74 per cent. would be occupied by 
them and only 26 per cent. left for the passage of 
the gas. Obviously if this interrupted gas passage 
were compared with that through an empty tube, 
the velocities would be entirely different. He would 
suggest that experiments be made with perforated 
bodies which would give a considerable amount of 
deflection while the material would occupy only 
5 per cent. to 10 per cent. of the space. He thought 
the effect of a stationary film on a tube, even when 
there was a comparatively rapid flow over it, was 
not generally realised. Some experimental work in 
connection with a flue-gas cleaning plant might be 


A solution super-saturated with calcium 
over 


cited. 
chloride from the gas washing was passed 
banks of tubes, with the result that, at first, blocking 
between the tubes took place rapidly from cryst illi- 
sation of calcium sulphate. This was due to growth 
outward from an inner stationary film, and the 
trouble was eliminated by periodically washing off 
this stationary film with clean water. Th‘s might 
prove a useful analogy in considering gas films 

Dr. P. O. Rosin thought that the paper rightly 
emphasised the great technical value of repre 
senting experimental data by dimengionless groups, 


* See ENGINEERING, vol. 132; page 569 (1951 
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and was of opinion that these formed the first really 
international system for communicating technical | 
knowledge independent of national units. The | 
dimensionless groups were not popular with engi- 
neers. If an engineer saw a diagram in which, 
say, gas velocity and heat-transfer coefficients were 
plotted against each other, he could grasp the 
phy ical reality of the curve at once and could 
draw his conclusions ; but the same data plotted 
in Reynolds number against Nusselt’s number was 
not so self-explanatory. It was, therefore, desirable 
to explain over and over again the actual physical 
meaning of the numbers and the laws of which 
some of them were the expressions. These groups 
were ratios and dimensionless only because they 
were ratios, but they were not meaningless on that 
account. He well remembercd the difference it made 
to him when he first realised that the Reynolds 
number represented the ratio of inertia forces and 
friction forces, instead of accepting it as an unac- | 
countable group of velocity, length, density and | 
viscosity. The experiments of flow over tube banks 
had been made with clean gas. In a boiler the gases | 
contained dust and soot, and it might be that depo- | 
sits tended to form on the tubes at the points where | 
heat transfer was most lively, as the same aero- | 
dynamic conditions came into play. He suggested 
that experiments on forced convection in flow across 
banks of tubes be extended to dust-laden gas. He | 
also pointed out that artificial turbulence in the | 
gas of a boiler might exist before the gases entered 
a bank of tubes, and calculations based on Rey- 
nolds numbers might no longer apply. The engineer 
should be given a correct idea of the accuracy he 
might expect when using the data prepared by the 
research worker, otherwise he might overrate that 
act uracy. 

Dr. Hugh Ford, Wh.Sc., first asked for some 
further information on the statement that asso- 
ciated water-vapour molecules might have a higher 
emissive power than unassociated ones. In con- 
nection with the heat transfer between a stream 
of gas and a bed of solid packing, there was a case 
of great industrial importance which had not been 
mentioned in the paper. This case was that in 
which a stream of, say, gas hotter than the solids 
was cooled by the abstraction of heat radially 
through the container walls. There were very 
few papers on this subject and they were mostly 
for a very limited range of variables ; moreover, the 
ratios of the diameter of the container and the 
diameter of the particle and the length of bed to the 
diameter of the container were mostly too small 
for practical application. This case clearly called 
for dimensional analysis. 

Mr. R. F. Davis, M.Sc. (Eng.), was of opinion 
that, while the paper was a useful review of heat 
transfer, it was not always a simple matter to apply 
the scientific knowledge it embodied to every 
practical problem. The engineer rarely had ideal 
conditions as a basis and in applying heat trans- 
mission formulas had to content himself with 
estimating an effective factor for the problem in 
hand. A case in point was the heat transfer and 
pressure drop in tube banks having different spac- 
ings, though the data given in the paper would 
prove useful to the designer. He would ask if 
information could be given as to the rate of heat 
transfer for the condition where the forced gas 
flow was parallel to the tubes, and for the case 
where the flow was between parallel plates as in a 
plate-type air heater. He would also ask whether 
laboratory experiments could be relied upon to 
predict the conditions in a furnace having dimen- 
sions of the order of, say, 20 ft. to 30 ft. in plan by 
50 ft. in height. It was known that, in the zone 
of maximum intensity of combustion, the flame 
might be from 300 deg. F. to 1,000 deg. F. higher 
than the gases in contact with the tubes in the fur- 
nace. Which temperature should be used in calcu- 
lating the heat radiated to the tubes—the inner 
flame temperature, the gas leaving temperature or 
some intermediate value ? 

Mr. W. F. Cope referred to the relation between 
fluid friction and heat transfer. The Reynolds 
analogy was an analogy between skin friction and 
heat transfer in the case of fluid passing through a 
pipe. When it was desired to measure the friction 
coefficient the pipe was set up and the pressure drop 





ENGINEER 
taken. This was converted into a friction co- 
efficient by the D’Arcy formula. If the pipe were 
not smooth, the pressure drop had other things in 
it as well—roughness and so forth—and the result 
might be badly vitiated if the so-called friction 
factor were used for a rough pipe and the skin 
friction calculated from it. Not much was known 
about the effect of roughness, but over most of the 
turbulent range it did not seem to be much good 
as an efficient means of heat transfer. 

Dr. Margaret Fishenden thought that one state- 
ment in the paper was perhaps phrased in a rather 
unfortunate way. She and others who were colla- 
borating with the author were, of course, familiar 
with Dr. Small’s excellent work and that of parallel 
workers. It was unfortunate, therefore, that the 


| term “ discovered ” had been used in connection with 


the Russian work. They were aware of that work 
years before it was actually published, because 
several members of that laboratory had paid them a 
visit and described what they were doing. It was 


probably owing to that early visit that they had got | 
the impression that the Russians were the pioneers in | 


that particular investigation. 


Mr. Robert Livingstone hoped that the author | 


would give, as an appendix to the paper, a few 
tables of the physical constants of the dimension- 
less groups. 


gases. There were considerable discrepancies be- 
tween Schack’s figures pf 1940 and Hottel’s figures 
of 1935. Hottel gave the emissivity plotted against 
the temperature, and when this was read some other 
means had to be taken to calculate the heat lost 
by radiation from a black body. He preferred the 
form of chart given in Dr. Fishenden’s paper of 1936* 
and found it more useful. Mr. J. G. Wagstaff, 


discussing radiation in batch-type industrial fur- | 


naces, where the conditions were anything but 
steady, said that these calculations were difficult, 
even using the best available data and assuming 
these 
would not be possible to proceed very far in this 
question until there was some form of industrial 
radiation meter. 


Major W. Gregson, as a member of the responsible | 


committee, said that the purpose of the paper was 
to find out what should be the next step in carrying 
out the terms of reference. He was sorry that the 
discussion had been more on the academic than on 
the practical side ; few speakers had referred to the 
practical application of the principles set out in the | 


Mr. A. Taylor asked which figures were | 
most reliable regarding radiation from non-luminous | 


to be absolutely accurate. He felt thatit | 
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of dust-laden gases in the future. He was as keen 
as Dr. Rosin on keeping the meaning of the dimen- 
sionless groups in mind. Dr. Ford’s question about 
the association of water vapour molecules required 
consideration ; what appeared in the paper was 
| only a suggestion. Mr. Davis’s questions also called 
for further consideration. He thanked Mr. Cope 
for his comments on roughness, as he was one of 
those most competent to deal with this question. 
|Then there was a request for tables of phy.ical 
constants, and Mr. Taylor asked him to choose 
between Hottel and Schack. He would choose Dr. 
Fishenden as being midway between the two. All 
the work in question was so new that there were 
bound to be discrepancies. The subject of heat 
transfer was one of extraordinary importance and 
one which, because of its inherent difficulties had, 
|he thought, suffered from a certain amount of 
| neglect in the past. 
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LETTER TO THE EDITOR. 


LONG-DISTANCE POWER 
/TRANSMISSION BY ALTERNATING 
CURRENT. 


To THE Eprror oF ENGINEERING. 

Smr,—From Mr. Taylor’s letter published in your 
issue of April 10, on page 295, we are glad to see 
that we have now reached substantial agreement 
as to the capabilities of the quadrature booster 
when it is not assisted by a regulator. It is agreed 
that it is useful neither for compensating the line, 
nor for increasing the static or dynamic stability 
limits. Mr. Taylor, however, it appears, has now 
devised a form of regulator, embodying the quadra- 
ture booster, by means of which, he maintains, it 
becomes possible to increase both the static and the 
dynamic stability limits of a transmission system 
We look forward to the publication of these 
| proposals. 

It will be interesting to see how Mr. Taylor 
| proposes to overcome the fundamental difficulties 
| which arise (page 42 of our article, first column, 
lines 55 to 63) when any step-wise regulator is applied 
to the operation of a line beyond the steady state 
stability limit. At the moment, it is not clear 
what source of energy is available to Mr. Taylor’s 
regulator to enable it to perform its regulating 
function. Such a store of energy is available in a 


| 


paper, but no doubt in the long run a solid body of | Teactor or a synchronous condenser (as energy of 


information directly useable by the engineer would 
emerge. The paper was rich in references to past 
work on the subject, but it was necessary to use 
discrimination in dealing with these. The work of 
those who dealt with fundamentals was preferable 
to that of investigators who collected and cor- 
related data. There was a quotation in the paper 


| referring to boiler designers who had to take out 


or add heating surface to superheaters owing to 
lack of knowledge on the subject of heat transfer. 
He had not experienced this difficulty, such instances 
of trouble as he had met with being due to new 


designs in which radiant heating played a bigger | 


part than convective heating, more accurate inves- 
tigation being still required for the radiant type. 
Professor Lander, in reply, said he was unable to 
deal with all the questions put in the time available. 
Dr. Fishenden had explained the situation to which 
Professor Small had called attention, but the impor- 
tant point. lay in the inherent interest of the optical 
method. He agreed with Professor Small that it 


would be a mistake to abandon ad hoc experiments. | 
The question of radiation from non-luminous and | 


luminous bodies was progressing, but there was an 
enormous amount of work still to be done. Later, 
he expected, there would be more knowledge about 
the matters which Dr. Smith had brought up. Dr. 
Lessing’s mention of stationary films was interesting; 
it was possible to learn a great deal about heat and 
the behaviour of films from chemical phenomena. 
Dr. Rosin queried the applicability of some of the 
results given in the paper on the grounds that clean 
gases were involved. It might be possible for 
research workers to investigate some of the effects 





* See ENGINEERING, vol. 142 page 684 (1936). 


|the magnetic field) or in a static condenser (as 
energy of the electrostatic field) ; none is available 
in any booster or other transformer, and none can 
be drawn from any of the rotating masses, because 
such a withdrawal could only be brought about by 
a disturbance of synchronism, to maintain which is 
the whole object of the regulation. 

Several paragraphs in Mr. Taylor’s letter show 
|that his conceptions diverge fundamentally from 
|the current theory set out in our article. For 
instance, the distinction (mentioned in paragraph 4 
of Mr. Taylor’s letter) between the angle “‘ due to 
the reactance” and the angle “due to the load 
| transmitted ” is, we think, peculiar to him. Mr. 
| Taylor’s last paragraph in column 2 of page 194, 
which we had not failed to read, contains the 
supposition that if by means of a static booster 
| the angle between the machine voltages (assumed 
to be 90 deg. without the booster) were reduced to, 
say, 50 deg., an increment of 40 deg. would thus 
become available for a further increase of the power 
transmitted. This, as we have pointed out already 
is not in accordance with established theory. 

We described in our article the means which 
could be adopted for operating very long lines 
even in excess of 1,000 miles ; we need not repeat 
them here. It seems to us, in fact, that in view 
of the measure of agreement already reached, th 
pursuit of this correspondence will be a waste of 
time until Mr. Taylor has published his proposals. 
On our part, therefore, we do not propose to 
continue it. 


Yours faithfully, 
E. FRIEDLANDER, 
Birmingham, C J. O. GARRARD. 
April 24, 1942. 
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AGRICULTURAL DEMONSTRATION 
AT WITLEY. PARK, SURREY. 


\ COMPREHENSIVE demonstration of agricultural 
machinery, stated to be the largest of its kind yet 
organised, was staged by the Surrey War Agricultural 
Executive Committee at Witiey Park, near Godalming, 
on April 21 and 22. In an opening address, the Minister 
of Agriculture, Mr. R. 8S. Hudson, stressed the need 
for even greater production during the present year. 
The greatest possible yield would be needed from every 
acre of land and from every farm animal, he said, and 
this would require the greatest possible output from 
every tractor and machine in the country. Many 
farmers were now using mechanical power for the first 
time, and in order that they might benefit from the 
experience of others, the Ministry had asked for 
demonstrations to be arranged in every county. 

The demonstrations themselves covered a very wide 
field. Mesers. R. A. Lister, Limited, gave a demon- 
stration of plough setting and tractor loading on the 
lines of those already noticed from time to time in 
Due to a tough grass mat, the land was 
heavier than it looked—averaging about 10 lb. per 
square inch of furrow séction—but a steel-wheeled 
Fordson tractor had no difficulty in working with a 
four-furrow Cockshutt plough. depended, 
however, on proper setting of the plough: with the 
implement badly set, it was shown, the draught was 
25 per cent. heavier, although to the casual eye the 
quality of the work was not much impaired. On this 
oceasion the demonstrations of ploughing and main 
cultivation were specially concerned with the breaking- 
up of grassland for direct re-seeding, and with the 
land-improvement operations which normally follow 
such work. All the operations—ploughing, discing, 
rolling and seeding to the conversion of 
worn-out pasture to highly-productive grassland, were 
shown, as well as some fields which had been tackled 
earlier in the spring with very results. 
Among the related implements at work were Messrs. 
Bomford and Evershed’s “ Badger” ditcher, with 
which two men were taking out a neat ditch, and a 
Caterpillar D4 tractor and bulldozer which was 
pushing out tree-stumps and levelling an old hedge 
bank rapidly and efficiently. 

Another part of the demonstration was particularly 
concerned with potato planting. For ridging the land 
before hand planting or following machine planting, 
four distinct types of tractor toolbar were shown. 
Both a Ford tractor with hydraulically-controlled 
implements on the Ferguson system, and a Farmall 
tractor with Miller forward-mounted equipment, 
appeared neat and easy to handle. Equally good work 
was done by a row-crop model Fordson with Stanhay 
toolbar and by a standard Fordson with Oxford tool- 
bar. Four mechanical planters were at work, and 
attracted much attention, potato planting 
presents the farmer with one of the most difficult 
labour problems of the year. The well-known Albion 
planter did excellent work, although the output of a 
single-row machine is rather too low for the large-scale 
grower. Two new planters, both of British origin and 
both working three rows at a time, were the P.G.M. 
and the Teagle. In the former, the planting mechanism 
consists simply of three large-diameter wheels with 
pockets on the circumference into which three operators 
feed the seed by hand. The Teagle planter is automatic 
in operation and sows fertiliser at the same time, but 
operators are necessary to take out the extra tubers 
when, as frequently happens with small seed, the con- 
veyor cups pick up more than one at a time. An 
American automatic planter, the Iron Age, worked on 
a rather different principle, using a conveyor with 
projecting points which “spiked” the potatoes one 
by one. Perhaps the most interesting exhibit in this 
class, however, was a home-made wooden planter, of 
which some hundreds have been constructed by village 
craftsmen during the past few weeks. This simple 
single-row machine consists of a wooden framework 
mounted on iron-shod skids, with a simple V-shaped 
share, which can be raised for turning or lowered to 
cut a narrow planting furrow at any desired depth. 
Planting is still done by hand. The two operators, in 
turn, drop potatoes into the planting furrow immedi- 
ately behind the share, and the sides of the furrow 
either fall in automatically to cover them or are 
persuaded to do so by a ploughshare trailed behind. 

Among many other items of interest were a compre- 
hensive exhibit of silage and silage making: two 
combine-balers which were operating on a straw wind- 
row laid out for the purpose; and a thatch-making 
Methods of pest control were also shown. 
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EXPORT CREDITS GUARANTEE DEPARTMENT During 
the quarter ended March 31, 1942. the Export Credits 
Guarantee Department assumed liability up to a maxi- 
mum of 16,946,756. in respect of contracts, policies and 
guarantees amounting to 33,662,3271. 
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LIQUID-STEEL TEMPERATURE 
DETERMINATION. 


Tue third report of the Liquid-Steel Temperature thermocouple, it should be remembered that thi 


Sub-Committee of the Committee on the Heterogeneity 
Ingots* is to be submitted at the annual 
general meeting of the Iron and Steel Institute, to be 
held at 4, Grosvenor-gardens, London, S.W.1, on 
May 7. The report, of which we propose to give a 
brief summary, is divided into two sections. The first 
section contains some general comments, based on 
the data presented in greater detail in the second 
section, on the design of the quick-immersion thermo- 
couple, on temperature distribution and control in 
steel furnaces and ladles, and on emissivity and optical 
pyrometry. An outline of the Sub-Committee’s 
programme of research also given. The second 
section, by Dr. F. H. Schofield, of the National Physical 
Laboratory, is an account of recent experimental work 
carried out with the quick-immersion thermocouple in 
several steelworks in Sheffield. 

It may be recalled that the instrument, which was 
described in the Sub-Committee’s second report, issued 
in 1939, consists essentially of a platinum thermocouple, 
lightly sheathed in silica, which can be plunged into 
liquid steel so as to give a reading in a few seconds 
and be withdrawn intact. Different forms of mounting 
have been adopted according as the instrument is to 
be used in the furnace, launder, ladle, or trough. The 
most important use of the instrument is in the furnace, 
and here it is particularly desirable that the tempera- 
ture readings should be capable of being taken in the 
centre of the bath. Consequently, for the open-hearth 
furnace, a pipe about 14 ft. in length is employed for 
enclosing the couple. In the original design of the 
apparatus the part of the pipe to be inserted into the 
furnace, and also the upper portion of the extension 
piece attached at right angles to the end of the pipe, 
were covered with blocks of Economite, a light diato- 
maceous product. The lower end of the extension 
piece was covered with a block of Fosalsil, a denser 
diatomaceous product, which withstands a number of 
successive immersions in steel and slag, and also the 
corrosive action of even the most varieties of 
slag. The hot end of the thermocouple was insulated 
with twin-bore silica, except for a certain length of 
bare wire, terminating in the junction, and it was 
contained in a silica tube, which, in turn, was protected 
with a thin-walled steel tube. The object of the latter 
was to ensure, if possible, that the silica tube did not 
come into contact with the slag while being immersed 
in the bath, though it was thought by no means certain 
that this precaution was necessary. As a matter of 
fact, the use of the thin steel sheath covering the 
silica tube has now been discontinued, the silica 
tube is found to perform its function of protecting the 
couple for a single immersion in acid and in basic 
furnaces ; two immersions can occasionally be obtained 
in a basic slag. The silica tube has to be changed 
after each immersion in slag (or sometimes after two 
immersions), but this is a comparatively easy and cheap 
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basic 


as 


replacement. 
Though the remain 


paid, 


of the instrument 

unchanged, considerable attention has been 
during the past two years, to detailed improvements 
There seem to be two schools of opinion 
on the type of indicator to be employed. According 
to one, the measurement of temperature, on the 
grounds of economy and the desirability of enlisting 
the interest of the furnace staff, should be assigned to 
that staff, who are judged to be capable of reading a 
millivoltmeter, but not of manipulating a potentio- 
meter. According to the second view, the advantages 
of the potentiometer are so great that it should be 
used even if this involves the employment of a special 
staff to take the readings. There exists, however, the 
possibility of a third type of indicator possessing the 
advantages of the potentiometer with greater simplicity 
of action. 
mirror-galvanometer, photo-electric cell and valve by 
which the current is automatically adjusted in a 
circuit, so that the e.m.f. on a fixed resistance in that 
circuit ‘balances the e.m.f. of the thermocouple. The 
e.m.f. of the couple is thus expressed in terms of the 


essentials 


in design. 


current given by a milliammeter, the readings being | 


independent of variations of resistance in the couple 


circuit. The speed of response of the instrument is 


limited only by that of the milliammeter, the readings | 


of which, if desired, can be recorded in the usual 
manner. At least two arrangements of this description 
have reached an advanced stage of development, and 
it is suggested that consideration should be given to 
the possibility of applying some such system to the 
quick-immersion thermocouple. 

The ultimate object of measuring liquid-steel tem- 
peratures is to achieve control of the temperature at 
which the metal is poured and also that at which each 


* A Joint Committee of the Iron and Steel Institute | 


and the British Iron and Steel Federation, reporting to 
the [ron and Steel Industrial Research Council. 


This consists essentially of a combination of | 
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| 
|important reaction occurs. 
| complete temperature control may prove to be p: 


prove difficult to attain, at any rate in. the 

| furnaces. Consequently it may not be out of 

| to adumbrate the possibility of other methods 
may ultimately be worth considering as alternati 
supplementary, to the use of the thermocoupk 
the first place, a photo-electric cell might be dé 
which, by virtue of its rapid response, would « 
temperatures to be recorded for a considerable 
of the instrument on each insertion. Secondly) 
might be made of comparative measurements 0! 
electrical resistance of part of the bath as a me 
obtaining the average temperature. Thus, if s 
taneous measurements of temperature, by thx 
couple, and of the resistance were made when the 
was reasonably uniform, for example during boiling, 
and the coefficient of electrical resistance were known. 
a second measurement of resistance, at tapping, mivht 
give an average temperature, at any rate for certain 
classes of steel. 

An investigation, concerned mainly with the « 
sivity and optical pyrometry of liquid steel, has | 
carried out by Messrs. Hadfields, Limited, and, in t 
the quick-immersion thermocouple has played 
important part as the standard employed for temper 
ture readings. The instruments used were an ordinary 
disappearing-filament pyrometer and a * colour” pyr 
meter of a type recently developed in Germany. Th« 
tests carried out have shown, however, that the 
colour pyrometer is less reliable in measuring liqu 
steel temperatures than the disappearing-filament 
instrument. Furthermore, the new pyrometer was 
also designed to give brightness temperatures on the 
basis of a combination of two wave-bands, instead of 
one wave-band as in the disappearing-filament pyro 
meter, but here again the advantage is found to lie wit! 
the latter instrument. The investigation, however, 
has shown the surprising range of the radiation chara 
teristics of steels of differing compositions and it is felt 
that the accumulation of further cata on this subject 
might turn out to be of considerable interest. 

As a result of work carried out in several Sheffield 
steelworks since the publication of the second report a 
number of improvements in the design of the instru 
ment have been suggested. As stated above, in the 
original design the silica sheath at the lower end of the 
extension piece was wedged into a block of Fosals 
which served to protect the steel end piece from contact 
with the liquid steel and slag. This has been followed ir 
five steelworks but, in a sixth, a Non-pareil block 
made by Messrs. Newalls, Limited, 
product similar to the Fosalsil of Messrs. Moler Pro 
ducts, Limited, has been used. This works has also 
used a carbon block turned down from waste e‘ectrode 
material. It has the property of not being wetted by 
either acid or basic slags and has an exceptionally long 
life. On cooling down, the slag and the silica sheath, 
which is cemented in over a few turns of asbestos cord. 
drop off of their own accord, leaving the block free for 
the insertion of another silica sheath. A _ further 
advantage claimed for the carbon block is that its 
screw thread, for securing the block on to the end piece, 
is stronger than that in the diatomaceous material 
On the other hand, the high density and thermal con 
ductivity of the carbon may be disadvantageous in 
some respects. With regard to the frequency of 
renewal of the platinum thermocouple, the evidence 
adduced in the 1939 report suggested that, almost 
certainly, 10 immersions of a couple—made from wires 
0-5 mm. in diameter—each of an average duration of 
15 seconds, and possibly 20 or more immersions, could 
be obtained in an open-hearth furnace without appreci 
able deterioration occurring. As a result of the further 
work now carried out, the conclusion has been arrived 
at that, while it is difficult to determine the rate of 
deterioration of a thermocouple with immersion t'm 
| @ maximum discrepancy of 5 deg. C. may be expected 
|after from 200 seconds to 250 seconds, or about 15 
| immersions of normal duration. 

In addition to its use in connection with special 
| problems, the quick-immersion thermocouple is being 
employed for making numerous observations with a 
| view to accumulating data culminating in routine 
temperature control. At Messrs. Hadfields’ works, for 
example, the couple has now been in use as a routine 
| control instrument for some nine months. It is con 
sidered particularly valuable in indicating both tem 
peratures at the commencement of “ oreir in the 
acid process and in giving indications of bath tempera- 
tures during the refining stages. At the works of 
Messrs. Thos. Firth and John Brown, Limited, the 
practice is to make routine temperature measurements 
with both the disappearing-filament and the immersion 
pyrometers, on as many heats as can be covered by 
one apparatus. Readings are taken every half-hour 
during the boil, and prior to tapping, with the immersion 
pyrometer. A standard immersion depth of 8 in. is 
maintained and the readings obtained are used as 4 
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guide for furnace control. The metallurgists of Messrs. 
English Steel Corporation, Limited, state that the fact | 
that the temperature of molten metal in a furnace can | 
be accurately determined by direct contact is an | 
important step, since the temperature of certain stages 
can have a decided influence upon the subsequent 

leanliness ’’ of the steel. Proof of this has been 
forthcoming since the quick-immersion method has 
been employed. At the works of Messrs. Wm. Jessop | 
and Sons, Limited, the greater part of the output is | 
subject to temperature measurement and control by 
the quick-immersion method. Three pyrometers are | 
maintained for the high-frequency furnace, on which 
readings are made every half-hour, while two other 
pyrometers are in regular use on the are furnaces and 
eight on the open-hearth furnaces. 

\ programme of research has been drawn up by the 
Sub-Committee and among the subjects upon which it 
is suggested that further work would be desirable are 
the following: the measurement of the circuit resist- 
ance of the instrument under various conditions to 
determine safeguards for the use of the millivoltmeter ; 
the testing of indicating systems alternative to the 
millivoltmeter and the potentiometer ; further investi- 
gations regarding the carbon end block; the best 
diameter of thermocouple wire; the rate of thermo- 
couple depreciation ; explorations of temperature in 
different types of furnaces and at different stages in 
the processes ; the determination of the best conditions 
for observing the tapping temperature, and the correla- 
tion of this temperature with the mean temperature in 
the launder and ladle; the determination of the rate 
of cooling of the charge in the ladle by direct observa- 
tion or by comparison of the launder and trough tem- 
peratures; foutine determinations of the emissivity 
if steel and special determinations of emissivity on 
more than one wavelength. 








THE RAILWAY ACCIDENT AT 
ECCLES. 


Tue report by Major G. R. 8S. Wilson, R.E., on the 
collision which took place at Eccles, on the Liverpool- 
Manchester main line of the London Midland and 
Scottish Railway, discloses at least one unusual feature 
in the confusion that appears to have arisen between 
the identities of three fogmen bearing names not very 
dissimilar in sound. The accident occurred at about 
8.18 a.m. on December 30, in dense fog, when a passen- 
ger train from Rochdale to Pennington passed the 
signals of Eccles Station box at ‘* Danger ” and collided 
sidelong with a passenger train from Kenyon to Man- 
chester, which had just restarted from the station and 
was traversing a cross-over on the line on which the 
Pennington train was travelling. The trains were 
moving in opposite directions and met in violent 
collision; 23 passengers were killed, 56 passengers 
und the fireman of the Pennington train had to be 
detained in hospital, a further 27 passengers and the 
driver of the Pennington train required hospital treat- 
ment, and 14 other persons suffered minor injuries or 
shock. 

The standing instructions required that fogmen 
should report at the signal box when going on or 
leaving duty and that appropriate entries should be 
made in the train register. Of the three fogmen con- 
cerned, two (Patten and Parrington) normally reported | 
in person if off duty, and the third (Pantling) by 
telephone. The customary duties were 12 hours on, 
9% hours rest, and then a further 12 hours on, if neces- 
sary. On the night in question, Patten, at the down 
distant signal, booked off at 11.30 p.m. and reported 
wain at 8.30 a.m.—after the accident. The signalman, 
Lowe, however, was under the impression that a man 
was on duty at the down distant when the Pennington 
train approached and therefore permitted it to proceed. 
The driver, Mountfield, was not on the side of the 
footplate where the signal was situated, but stated 
that he was well aware of its position and had carefully 
instructed his fireman, Ashcroft, to look out for it. 
He asserted that he received a green hand signal 
from Parrington at the outer home signal, and that | 
no detonator was exploded at this point ; but Parring- | 
ton contradicted him in both respects, and doubted | 
whether Mountfield could have seen the red hand signal | 
that he (Parrington) claimed to have given. Major | 
Wilson’s conclusions were that the signalman was | 
primarily at fault for allowing the Pennington train | 
to proceed in the circumstances, but that the driver, 
Mountfield, must also accept a considerable share of the 
responsibility in that he was running at a speed of the | 
order of 40 m.p.h. when he was unable to observe the 
signals properly. 








CANADIAN Pactric RatLway.—The gross earnings of 


the Canadian Pacific Railway during January totalled 
18,660,000 dols., as compared with 14,685,000 dols. in 
January, 1941, and 12,244,000 dols. in January, 1940. 
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LABOUR NOTES. 


AccorpinG to the report of the Unemployment 
Insurance Statutory Committee, of which Sir William 
Beveridge is chairman, the whole of the 115,000,0001. 
which was borrowed during the years of industrial 
depression has now been repaid and, at the end of last 
year, the net balances at the credit of the two accounts | 
was 84,000,000. Since the report was submitted to, | 
and approved by, the Government, the balances have 
increased to 105,000,0001. No changes are recom- | 
mended in the rates of contributions and benefits under | 


| the general scheme, but it is suggested that the auto- | 


matic increase of $d. a week in the contributions of 
employers and employees under the agricultural 
scheme, which, it was intended should come into 
operation in July, need not now be regarded as neces- 
sary. 


The committee state that the British Employers’ | 


Confederation repeated its suggestion that contributions | « 


should be substantially reduced, and the General | 
Council of the Trades Union Congress its suggestions 
that the three days’ waiting time and the continuity | 
rules should be abolished. The General Council also | 
asked for an all-round increase of benefit including that | 
to juveniles. Although the total balance is expected | 
to approach 160,000,0001. by the end of this year and | 
the income is now about ten times the expenditure, the 
committee is still unable to report that the fund is 
‘more than reasonably sufficient to discharge its 
liabilities.” 


* The level of unemployment after the war, whether 
or not it is controllable, is unpredictable,” the com- 
mittee say. “If the mass unemployment which 
marked the aftermath of the last war is repeated after 
this war, even such a balance as the Unemployment 
Fund is expected to hold at the end of the present year, 
if the war continues so long, might well prove insufficient 
to meet its liabilities. Unless and until it becomes 
justifiable to deal with the Unemployment Fund on 
the basis that effective steps can be taken to prevent a | 
recurrence, after this war, of the industrial dislocation 
which followed the last war, our first duty is to conserve 
the resources of the fund.” 


The officia] cost-of-living index figure at April 1 was 
99 points above the level of July, 1914, and one point 
lower than at March 1. For food alone the index 
figure was 60 points over the 1914 level, as compared | 
with 62 at March 1, the drop of two points being due to 
a reduction in the price of eggs. 


The Agricultural Wages Board has set up a standing | 


| advisory committee on conditions of employment of 


agricultural workers, to act as a court of appeal in local 
disputes between employees and Agricultural Exe- 
cutives Committees. A representative of the War Agri- | 
cultural Executive Committees and a representative of | 
the Women’s Land Army have been co-opted. 


Addressing the Scottish Trades Union Congress at 
Rothesay last week, Mr. Charles Murdoch, the president, 
said that unti] employees were given greater scope in | 
the conduct of industry there would continue to be | 
justifiable complaints about failures to reach maximum 
results. He regarded it as astonishing that 15 per cent. | 
of our working population earned less than 2/. 8s. a 
week and that 60 per cent. earned only from 2/. 8s. to 
41. 16s. Increased effort carried with it an obligation 
on employers and the Government to maintain a| 
standard of living that ensured physical efficiency. | 
The trade unions did not expect the Government to 
settle wages questions by laying down rates, but they 
would have welcomed a pronouncement on wages 
policy other than that contained in the White Paper 
on stabilisation. 


As the result of an agreement negotiated by the Trans- 
port and General Workers’ Union and the National 
Union of General and Municipal Workers, with the 
Ministry of Supply, about 40,000 women employees in 
Royal Ordnance factories—a fifth of the total number— 
aré this week'to receive advances of wage rates. For 
a large number the increases will vary from ls. to 5s. a 
week ; the majority will receive from 8s. to 10s. more, 
and between 4,000 and 5,000 from 12s. to 16s. more. 
In a few cases the increase will be as much as 19s. 
Most of the women work in the Ministry’s filling fac- 
tories, but the larger increases will go to gun-workers. 


The Ministry of Labour and National Service and the 
President of the Board of Trade, in consultation with 
the President of the Board of Education and the 
Secretary for Mines, have appointed a committee to | 





| clothing coupons. 


ment and the general welfare of juvenile workers in the 
coal-mining industry, including wages and conditions 
of work, and to make recommendations. The com- 
mittee has been constituted as follows :—Sir John 
Forster (chairman), Sir Max Bonn, Mr. J. W. Bowen, 
Mr. Ronald Gould, Professor K. Neville Moss, and Mr. 
D. J. Jack, secretary. = 

The aeronautical correspondent of The Times states 
that the Air Ministry is making arrangements for ex- 
miners, now employed on ground jobs in the R.A.F.,'to 
be released temporarily in order that they may return 
to their old work. Such men as can be spared will be 
released until the end of this year when the position 
will be further reviewed. The names of ex-miners now 


| serving in the R.A.F. are being collected, together with 


details of their civilian work and the colliery companies 
by which they were employed. When the list is com- 
plete, the Air Ministry will ask the colliery companies 
to state which men they can re-employ immediately 
‘with advantage to production.” Men who are 
released for work in the mines will be given civilian 
No members of flying crews will be 
allowed to return to civilian employment. 


Speaking at one of last week’s meetings in London 
of the Emergency Committee of the International 
Labour Organisation, Mr. Hallsworth, the British 
workers’ representative, said that one of the first 
things to be done after the war must be to provide 


| conditions under which trade union organisation could 


be restored. That would apply with special urgency 
to those countries which had been devastated and 
overrun and in which Hitler and his associates had 
embarked on a policy of plunder. ‘‘ We shall expect,” 
he declared, “when the time comes for settlement, 
that somebody will have to find what they have filched.” 


The opinion that long working hours for women 
might not mean greater production was expressed by 
Miss Florence Hancock, a member of the Trades 
Union Congress General Council, at a meeting in 
Birmingham on Saturday last. The Government 
would have to consider the introduction of work shifts 
of shorter duration. Women, she went on to say 
readily agreed to work long hours, but after the severe 
winter they were beginning to feel the strain of 12-hour 
shifts. Experiments in the employment of women 
on a part-time basis showed that generally the pro- 
duction of two women for a day’s work was greater 
than that of one woman working the day through. 


In a written reply to a question in the House of 


|Commons last week Mr. H. Macmillan said that the 


Colonial Labour Advisory Committee had now been 
constituted. Its members, who were persons with 
first-hand knowledge of labour questions, had been 
selected from within and without the Colonial Office. 
They were :—Sir William Battershill, Major G. St. J. 
Orde-Browne, Mr. J. G. Hibbert, Sir Frederick Leggett, 
Sir John Forbes-Watson, Mr. Joseph Hallsworth, Mr. 
Cecil W. Murray and Mr. Andrew Dalgliesh. In the 
event of any particular question necessitating the 
advice of persons with special knowledge, the com- 
mittee would have power to co-opt such persons as 
members to assist its deliberations. 


Mr. Lyttelton announced in the House of Commons 
last week that after close consideration with the 
Minister of Labour and National Service, the First 
Lord of the Admiralty, the Minister of Supply and the 
Minister of Aircraft Production, he had decided to 
set up a panel composed partly of leading industrialists 
and partly of labour experts whose’ function would be 
to assist the Supply Minister and himself on questions 
affecting production in the factories themselves, such 
as defects in organisation or in the lay-out of plant, 
difficulties arising out of labour supply or misuse or 
under-employment of labour and machine tools, 
financial or administrative obstacles and so forth. It 
was not intended that the panel should function as a 
committee and it would be a purely advisory body. 
The panel, of which Mr. Robert Barlow, of Messrs. The 
Metal Box Company, would be chairman, would be 
part of the newly-named Industrial Division the head 
of which would be Mr. Ivan Spens, who had been re- 
leased by the Ministry of Supply for this duty. 


It is stated in the March issue of the International 
Labour Office’s Review that an Order “to secure the 
national economy and industrial peace’ was issued 
on September 17, 1941, by the German Commissioner 
for the occupied territory of Norway, introducing the 
penalty of forced labour and, in serious cases, the death 
penalty, for any person who, through a strike or lock- 
out, or sabotage disorganises or endangers the national 


| inquire into the opportunities for training and advance- | economy and industrial peace. 





THE PROPELLING MACHINERY OF 
CHANNEL PACKETS.* 


By Masor WituiaM Greoson, M.Sc., M.I.Mech.E. 
(Continued from page 340.) 


of interest were two of widely 

Both came from Cammel! 
one was the Mona’s Queen (IIT) 
Steam Packet Company, built 
summer traffic; the other 
was the Great Western (Il), built for the railway 
company of that name. The turbines of the Mona's 
Queen (III) were similar to those of the new Great 
Western steamers, but the former vessel had three 
Babcock and Wilcox boilers, against four in the 
railway ships. Fig. 18, herewith, gives an impression 
of the ship in the Mersey before leaving for her trials: 
and Fig. 19 is a view of the boiler room, 
ing also the layout of the oil-burning equipment 
The Mona’s Queen (III) was the first watertube-boilered 
ship in the Isle of Man fleet, and was highly successful 
in Later, in 1937, the same owners ordered 
two very similar ships, but with one deck less in each 
case, as they were intended especially to operate as 
winter-service packets. These were named Fenella 
(II) and Tynwald (IV): they replaced older vessels 
of the same name, and were built by Vickers-Arm 
strongs at Barrow. The turbines were similar to those 
supplied for the earlier Lady of Mann. The boilers 
were practically duplicates of those supplied for the 
Mona’s Queen—three per ship in a single stokehold. 

The second interesting debutante of 1934, the Great 
Western Railway Company's Great Western (II), was 
built to replace the Great Southern which had been 
operating the Fishguard-Waterford service. She 
smaller, and of much lower power, than the new Ross- 
lare packets, but her service brings her within the 
scope of this lecture. She has excellent night passenger 
accommodation and ample cargo and cattle space, 
and has a tonnage of 1,659 
2,267 tons at 13 ft. draught, and is propelled by two 
fast-running sets of triple-expansion engines develop- 
ing a total of 1,600 indicated horse-power. Steam 
generated in two Babcock and Wilcox boilers fitted in 
stokehold, complete with Babcock-Erith 
mechanical stokers. The ship is shown in Waterford 
River in Fig. 20, on this page. The Great Western 
normally bunkers graded smalls from East Glamorgan 
or West Monmouthshire collieries, and her bunkering, 
devised by the railway company’s officials, is effected 
by “ containers.” Fishguard, with part of its quay 
space blasted out of the solid rock, not lend 
itself to accommodating mechanical bunkering equip- 
ment; direct transfer from truck to bunker is the only 
expedient. Hence the decision of the Great Western 
Railway to run their Rosslare mail steamers on oil, 
but still to use coal for the Great Western, the much 
smaller requirements of which could be dealt with 
by the containers without the creation of dirt or 
delays. The Great Western's bunkers hold 140 tons ; 
hence the method of coaling is ideal, as obviously this 
total is seldom reached at one coaling, since she only 
burns about 20 tons on the double crossing, plus 
harbour requirements. 

The year 1935 saw another important addition to 
the cross-channel fleet, the Harland and Wolff-built 
Duke of York, an extra ship for the Heysham-Belfast 
run. Details (as of a number of the others previously 
mentioned) are given in Table III, on page 318, ante, and 
the ship is illustrated in Fig. 21, Her tur 
bines develop nearly 9,000 shaft horse-power at full 
power, giving a speed of over 21 knots, and her boiler 
installation consists of four Babcock and Wilcox units 
with Babcock-Erith retort stokers. The bunkers 
are arranged in the ‘tween decks to permit of gravity 
feed to the stoker hoppers. In all earlier ships fired 
by mechanical stokers the hoppers were fed manually, 
and, although that arrangement greatly reduced actual 
work, the new layout eliminated all manual operation 
except ash disposal. The bunker arrangement would 
not be suitable for a ship on long runs, owing to space 
requirements ; but with the Duke of York, as Fig. 22 
shows, the bunkers have arranged without en 
croaching on the necessities of passenger accommo- 
dation ’ 
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FRENCH CIVIL ENGINEERS OF 
THE EIGHTEENTH CENTURY.* 


By S. B, Hamitton, M.Sc. 
(Concluded from page 326.) 


THE outstanding figure among the Civil Engineers 
who came to the fore in the period (1773-91) which 
saw the introduction of experimental methods, is 
Emiland-Marie Gauthey (1732-1807), who achieved 
prominence through the part he took in defending the 
design of the classical temple to replace the medieval 
church of Ste. Geneviéve in the University Quarter of 
Paris. The architect, Jacques Germain Soufflot (1713- 
80) had scandalised his professional confréres by depart- 
ing from the traditional principle that a lofty dome 
needed not only vertical support, but substantial but- 





* Paper read at a meeting of the Newcomen Society, 
held in London on Wednesday, March 11, 1942. 
Abridged. 








tressing as well. Gauthey’s interest in the argument 
led him to write several important memoirs, and to 
undertake a series of experimental investigations which 
introduced the use of the testing machine into engineer- 
ing technique. 

Gauthey was born at Chalon-sur-Saéne, studied 
mathematics under his uncle, professor of that subject 
at Versailles, followed by a course in architecture under 
Dumont in Paris and entered the Ecole des Ponts et 
Chaussées, where in course of time he became Pro- 
fessor of Mathematics. In 1758, he was appointed 
assistant engineer to the States of Burgundy, rising to 
Engineer-in-Chief of the province in 1783. His most 
famous achievement was the execution, to his own 
plans, of the Canal du Centre, joining the upper waters 
of the rivers Loire and Saéne, between 1779 and 1791. 
In 1792, he served the Revolution as Inspector General, 
taking part in the reorganisation of the Corps de Génie. 
The controversy over Ste. Geneviéve led Gauthey to 
investigate the application of. mechanics to the con- 
struction of arches and domes, on which he published 


a memoir at Dijon in 1771, which was reprinted in his 
classic T'reatise on Bridges, which formed volumes | and 
2 of the Oeuvres de Gauthey, published in 1809 by his 
nephew, C. L. M. H. Navier (1785-1836). 

This paper contained an acute criticism of de la Hire’s 
smooth-voussoir theory, applicable to newly con- 
structed arches while the mortar was still green, but 
erring heavily on the side of safety in completed works, 
of which failures were caused by foundation subsidence 
more often than by thin arch-rings. Nevertheless, it 
was on de la Hire’s lines that Gauthey calculated the 
forces acting in the dome supports of Ste. Geneviéve ; 
and he concluded that the structure was amply safe, 
though the design broke all traditional! rules in avoiding 
massive and obstructive supports in the middle of the 
building. More important than his attempt to justify 
the design on theoretical grounds, was Gauthey’s con- 
struction of a testing machine to carry out tests on the 
materials used. It was a crude affair, made chiefly 
of wood, and the largest samples tested did not exceed 
| 2in. in diameter ; but the idea of appealing to mechani- 
cal tests on materials of construction, to settle a dispute 

on the size of a structural member, was an important 

| innovation in engineering technique. Soufflot himself 
had a machine built of iron parts: so did Perronet, 
| who used it in the Ecole des Ponts et Chaussées. Jean 
Rondelet (1734-1829), Soufflot’s pupil, assistant, and 
| successor, made a much more accurate pattern, using 
all-metal parts, with knife edges to support the beam 
and a load, and a screw jack to adjust and maintain 
the level of the beam. All these machines were 
described by Rondelet in his L’Art de Bétir, a five- 
volume encyclopedia’ on building published in Paris 
between 1802 and 1817. 

Partly through defects in building, the pillars under 
the dome of the Church of Ste. Geneviéve (which at the 
Revolution became the Panthéon Frangais), in due 
course showed signs of incipient failure. The con- 
servative opposition again became vocal; and Gauthey 
again came to the rescue with a masterly dissertation 
(1799) backed by facts and figures. It is significant 
that he made no allowance for wind forces in his calcu- 
lations. The ring tensions of the dome were adequately 
met by chains; but the eccentric loading on the 
pillars beneath the dome, when subject to sideways 
thrust by a high wind, do not appear to have been 
adequately counteracted. The later Gothic builders 
always placed their flying buttresses where they would 
be most effective in this respect. Soufflot’s design was 
no doubt conceived in the spirit of Frézier, forgetting 
that the trained intuition of an old ignoramus may be 
a safer guide than the most logical deductions from a 
theory which has not been tried in the fire of experience. 
To Rondelet fell the task of increasing the section of 
Soufflot’s piers by additional stonework, held together 
by a cage of iron bars laced together within the 





masonry. 

Chastened by experience, Gauthey turned again to 
experiments on model arches. , in vol. 2 of his 
Recueil, quoted further experiments by Boistard. The 
results of Perronet’s test on the bridge at Nogent-sur- 
Seine in 1772, and a similar test carried out on a bridge 
at Frouart in 1784 by M. Lecreulx, likewise confirmed 





the existence of points of rupture, and showed the 
inadequacy of de la Hire’s smooth-voussoir theory. In 


| his later work, Gauthey followed Coulomb’s analysis, 


which, he claimed, left nothing to be desired. He also 
followed Coulomb on the theory of earth pressure 
behind retaining walls, which he again tested by ex- 
periments on models, and adopted as the basis of design 
in the quay wall he built at his birthplace, Chalon-sur- 
Saéne, in 1782. At the back of the wall several tiers 
of arches carried the earth, thus gaining the stabilising 
weight of the earth while limiting its overturning 
pressure. 

Perronet died in 1794, at the age of 86. His duties, 
even before the Revolution broke upon France, must 
have been performed mainly by others. The Ecole 
des Ponts et Chaussées was, in due course, profoundly 
affected by the change of regime. The new policy 
was to combine as many similar bodies as possible under 
one central control. The Académie des Sciences 
became a branch of the Institut: the Ecole des Ponts 
et Chaussées was merged in the Ecole Centrale des 
Travaux Publics. The organiser of the new training 
establishment was Jacques Elie Lamblardie (1747- 
1797) who had relieved Perronet in the direction of the 
Ecole des Ponts et Chaussées during the last year of 
his life. 

Lamblardie, a native of Loches, in Touraine, achieved 
distinction as an engineer by his work in the improve- 
ment of the navigable rivers and harbours of Nor- 
mandy. The caisson for bridge foundations was 
first applied by Labelye at Westminster ‘ Bridge, 
built between 1739 and 1750. In 1751, Louis Alex- 
andre de Cessart (1719-1806) introduced it to France, 
by adopting it for the foundations of a bridge at 
Saumur. Lamblardie extended its use considerably. 
In 1783 he constructed a bascule bridge at Le Havre. 
Shortly afterwards he commenced a series of large- 








scale tests on the strength and elasticity of hard and 
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soft woods, which were continued by several of his 
colleagues, and described in full by Girard. The com- 
bined Ecole des Travaux Publics must have been a 
cumbersome organisation, for in 1795 it became the 
Ecole Polytechnique, confining its syllabus to the 
more general training of junior students, the Ecole des 
Ponts et Chaussées and other advanced schools being 
re-established to continue the training of specialists. 
On Lamblardie’s death, the directorship of the School 
fell to Antoine Chezy, but only for a year, as Chezy 
himself died in 1798, to be succeeded by Prony. 
Gaspard Francois Clair Marie Riche de Prony (1755- 
1839), born in Beaujolais, held office through the 
Revolution and the Empire, and died in the reign of 
Louis Philippe at the age of 84. Prony received a 
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classical education, then studied mathematics, entered 
the Ecole des Ponts et Chaussées in 1776, and qualified | 
in the short period of four years. After three years | 
service in the provinces, he was recalled to Paris by | 
Perronet to assist in the construction of the bridge at | 
Neuilly, the novel features of which he defended with | 
such ability and success before the Académie des | 
Sciences that Perronet continued to employ him on the | 
bridges of equally bold design at Ste. Maxence and the | 
Concorde at Paris. Subsequently he carried out work | 
on the estuary of the Seine, the canals of Orleans, | 
Briare and Loing, and directed the Cadastral survey 
of France. Before, or during, his career at the Ecole 
Polytechnique, where he was associated with Lagrange 
in the teaching of analysis and mechanics, Prony 
calculated 14-figure tables of logarithms and trigono- 
metrical functions. During the Revolution it was in- 
evitable that discipline and study at the Ecole des 
Ponts et Chaussées should slacken; Prony re-estab- 
lished order and raised the standard of work. The 
brake with which Prony’s name is still connected was 
invented by him in 1821 to settle a court case involving 
the maximum power capacity of a steam plant. Prony, 
by then famous as a man of science, was secretary of the 
section of the Institut which absorbed the Académie des 
Sciences in 1795; a position which brought him into 
close and friendly contact with Napoleon. His best- 
known contributions to engineering literature were his 
Nouvelle Architecture Hydraulique, 1790 and 1796, La 
Mécanique Philosophique, 1799; and a large book 
(1822) on the drainage works he carried out, on 
Napoleon’s orders, in the Pontine Marshes of Italy. 
Though Prony’s original contributions to theory were 
im no way comparable with those of Coulomb, he pro- 
bably exerted a greater direct influence than the latter 
in the application of higher mathematics to mech- 
anical theory by his able teaching and lucid writings. 
In this account of Prony, the author has made free use 
of the memorial number of the Bulletin of the Société 
d@’ Encouragement pour L’Industrie Nationale (March- 
April, 1940). 

One more engineer who flourished at the end of the 
Eighteenth Century must be mentioned: Pierre Simon 
Girard (1765-1836). Girard was born at Caen, and 
after studying in his native city, entered the service of 
the Ponts et Chaussées, receiving appointment as 
engineer in the eventful year 1789. In 1790, he won a 
prize from the Académie des Sciences for an essay on 
the construction of locks and sluices. In 1794, he 
returned to Le Havre and continued the researches on 
timber in which he had formerly assisted Lamblardie, 
publishing the results in his Traité Analytique de la 
Résistance dea Solides (1798). In this work he included 
the application of Euler’s theory of struts, and attempts 
to ovaleate elastic constants; but the section of real 
value was the historical introduction. Posted to Egypt, 
he was engaged on work at the port of Alexandria and 
the measurement of the flow of the Nile. On his return 
from Egypt he was chosen by Napoleon, in 1802, to 
prepare a scheme for a canal-aqueduct, the Canal de 
l’Oureq, to serve Paris—a scheme severely criticised 
by Gauthey. He continued for some 30 years to plan 
and extend public services in Paris. 

It is notable that the careers of those engineers which 
commenced before the Revolutior continued without 
interruption after that event. Coulomb lost much of 
his property. and had to retire to the country. Prony, 
who had mirried a lady of the nobility, was suspect for 
atime. Work was inevitably interrupted by disorder 
and by war; but considering the itude of the 
change in public policy, the small extent of the dis- 
turbance in the careers of engineers in Government 
service is amazing. 











Sma-LeR Ram Tickets.—Half-size single-journey 
tickets have made their appearance on the London 
Midland and Scottish Railway in connection with experi- 
ments conducted by the Company with the object of 
conserving paper supplies. Two tickets are printed on a 
piece of card of the same size as a normal single ticket 
and the card is perforated in the same manner as a return 
ticket. The two portions are separated by the booking 
clerk as the tickets are issued. Upwards of 5 million 
single tickets are issued annually on the London Midland 
and Scottish system. 








Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

542,566. Planing-Machine Feed Mechanism. William 
Denny and Brothers, Limited, of Dumbarton, and B. 
Barback, of Drumchapel. (7 Figs.) November 8, 1940. 
—The feed of the tool or work-table of the planing machine 
is controlled by two aligned shafts 1 and 2, the former 
being driven from the drive to the reciprocating work- 
table. This shaft carries a fixed clutch member 3 
(Fig. 2). The other shaft 2 effects the feed of the tool 
through reducing gear, the arrangement being that the 
shafts 1 and 2 make one revolution for the minimum feed 
required. On the driven shaft is mounted a sliding clutch 
sleeve 5 with two annular shoulders, one at each end. 
The clutch jaws are constructed to transmit a one-way 
drive to the driven shaft. The inward face of one 
shoulder is formed with a cam 9. The clutch is operated 
by a toothed ring 13, loosely mounted on a disc 15. The 
latter is keyed to a sleeve carrying a radial trigger release 
arm 18, and is loosely mounted on a spindle 19 (Fig. 1). 
Keyed to this spindle is an intermediate radial arm 23 
and close to it is a third radial arm 24 loose on the spindle 
which operates the clutch. The intermediate arm 23 
has a spring-loaded ball which picks up the clutch-operat- 
ing arm. Both arms are provided with counterweights 
which balance each other. The toothed ring 13 is driven 
from the driving shaft 1 through gearing which rotates the 
ring less than one complete revolution for the maximum 
feed travel of the tool. A latch on the disc 15 engages 
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with the teeth of the ring. The outer end of the spindle 
19 has fixed on it a radial arm which carries a latch 
engaging a toothed quadrant on the face of the disc 15. 
A two-armed lever 33 carries a trigger 34. One of its 
arms is spring-loaded and the end of the other is toothed 
to mesh with a pinion 38. The other end of the spindle 
of this pinion carries an eccentric pivot pin for a roller 41 
fitting between the shoulders of the movable clutch 
sleeve 5. When the machine is in operation the driving 
shaft is being constantly reversed, this reversal being 
also transmitted to the ring 13. The ring through the 
latch on it drives the disc 15, and the disc, in turn, rotates 
the trigger release arm 18 and also the intermediate 
arm 23. Just prior to the commencement of the feed, 
the end of this arm engages the trigger 34 turning the 
two-armed lever 33 about its pivot. The toothed end of 
this lever rotates the pinion 38 and moves the sliding 
clutch member into the engaged position. When the 
lever 33 comes up against a fixed stop, the spring ball 
connection slips and permits the trigger release arm 18 
and intermediate arm 23 to continue their movement. 
The trigger release arm raises the trigger clear of the 
clutch operating arm which, under the action of its 
weight, assumes its former position ready to be picked 


Its spring returns the two-armed lever 33 to its normal 
position and the roller 41 is moved into the path of the 
cam 9 on the sliding clutch member, resulting in the dis. 
engagement of the clutch. When the drive is reversed, 
the trigger release arm again lifts the trigger so that the 
clutch operating arm can pass freely. When the 
again reversed the clutch is operated again to effot the 
feed. The extent of the feed is governed by the interya) 
between the movement of the two-armed lever by the 
clutch operating lever and the raising of the trigeer py 
the trigger release arm, the relative displacement of 
these two levers being adjusted by means of the latch 
carried by the arm on the spindle 19. An over: ding 
trip renders the mechanism inoperative when no feed 
is required. (Accepted January 15, 1942.) 


METALLURGY. 

538,570. Butt-Welded Seams. Babcock and Wilcox, 
Limited, of London, and H. Harris and J. E. Jones, of 
London. (1 Fig.) February 1, 1940.—The liability t. 
cracking of butt-welds in non-austenitic alloy stec|s 
containing up to 3 per cent. nickel, chromium, tungsten. 
vanadium or molybdenum has been found to be reduced 
if at least the metal defining the base of the welding 
groove is of an alloy of the same character, not in a 
forged or cast condition but deposited by welding. The 
figure illustrates a section through a butt-welded seam 
between two plates of a non-austenitic alloy steel. The 
base of the U-shaped groove 2 is formed by retaining 
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lips 3 of an alloy of the same character, for example, 
+ per cent. molybdenum alloy steel, deposited by welding 
on surfaces 5, which have been first machined on the 
edges of the plates. The sides of the U-shaped groove 
are then machined in the edge formed by the plate 
metal and the deposited metal to form the sides of the 
final groove 2, after which the two plates are butt-welded 
in the usual way with layers of the same alloy. The 
first layer of weld metal deposited in the groove can, 
however, be of mild steel, since the presence of such a 
layer is also of advantage in minimising cracking. The 
use of a weld seam which is of the same composition as 
the work is frequently of importance in chemical plant, 








up again by the spring ball on the intermediate lever 23. 


in which non-homogeneity is liable to produce or 
accelerate corrosion. (Accepted August 8, 1941.) 


MISCELLANEOUS. 

540,254. Recovering Oil from Swarf. Industria! 
Utilities (Birmingham), Limited, of Birmingham, L. 
Mettam, of Coventry and A. Ray, of Birmingham. (7 Figs.) 
April 10, 1940.—-The apparatus is designed for the con- 
tinuous recovery of oil from swarf by washing it in a hot- 
water tank and separating out the oil. The bottom of 
the washing tank 10 is part cylindrical and its sides are 
vertical with angle section guide rails 13 and supporting 
rails 14 between which run the rollers of a conveyor 16. 
At the sides of the tank are platforms 17 and 18 on which 
are mounted a pair of cheek plates 19 between which the 
oil-bearing swarf is fed into the tank. These cheek 
plates project down into the conveyor, thus ensuring 
that all the swarf falls on to the conveyor. The tank 10 
is filed with hot water through a perforated pipe 20 
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(540 744 
arranged above the conveyor near its sides so that it 
discharges on to the swarf on the conveyor. The wash- 
ing water and oil removed from the swarf overflows into 
a trough 23 which leads to a settling tank separated by 
a partition from a collecting tank. A certain amount of 
fine swarf passes into the settling tank and settles to 
the bottom, the oil and liquid flowing over the partition 
into the collecting tank. The settling tank can be re- 
moved bodily from the collecting tank from time to time, 
and any swarf which has collected in the settling tank 
can be emptied out. The collecting tank is heated by @ 
steam pipe and oil floating on the top of the water is 
removed continuously and passed through a centrifugal 
separator. (Accepted October 10, 1941.) 
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THE ACCURATE RECORDING 
OF TYRE PROFILES. 


By C. W. Newserry, B.Sc., A.M.I.Loco.E. 


From the earliest days of transport by rail, the 
problem of providing the most suitable tyre contour 
has engaged the attention of engineers. The basic 
arrangement of a tread to carry the vertical load 
and a flange to guide the wheel has persisted from 
the beginning, but from time to time, in the light 
of past experience and from theoretical considera- 
tions of the motion of a pair of wheels rolling on a 


railway track, attempts have been made to formu- | 


late tyre profiles that should be improvements on 
their predecessors, either from the points of view ot 
wear or of riding. This study of tyre profiles has 


inevitably demanded a means of recording them in 
such a way as to enable comparisons to be made 
between one profile and another, but the problem 
has proved to be extremely difficult for reasons which 
will become apparent in the following discussion of 
the various methods. 

Of the tyre-profile recorders in general use, the 


the recorded profile. An exaggerated instance of 
this is shown clearly in the illustration. (d), It is 
very difficult in practice to ensure that all the strips 
are in contact with the tyre. Errors of this kind, 
though exaggerated in Fig. 3, do tend to produce 
inaccuracies in the recorded profiles. Of the above 
defects, (a) is inherent in the method, (6) and (c) are 
due to imperfections in the instrument, and (d) is 
due to manipulation. 

The pantograph is perhaps the most widely used 
instrument for recording tyre profiles. Two designs 
are shown in Figs. 1 and 2, herewith. Each 
consists essentially of a parallel-motion linkage so 
that the path of the point which traverses the 
tyre profile, is reproduced on a card by a pencil. 
| Instruments of this type are comparatively easy to 
manipulate, but suffer from the following dis- 
|advantages: (a) The point must be well rounded 
| to allow free traverse across the tyre without 
| digging-in and to prevent rapid wear, consequently 
| the recorded profile is in error by an amount equal 
| to the radius of the point ; (6) with a trailing point, 
|as shown in these illustrations, the record covers 
|only that part of the profile from the tip of the 





flange to the snip side of the tread, and there is no | 








of the flange towards the right. Although this 
instrument is a marked improvement on the original 
form, it still, of course, has the inaccuracy due to 
the radius at the point a, and it has, in fact, a 
certain amount of backlash. The chief result of 
these imperfections, again, is to give a false indica- 
tion of flange thickness. 

The instruments so far described have been used, 
in general, by works and repair shops to record and 
to pass on information about tyre wear. Great 
accuracy was not required of them, and they served 
their purpose in giving an indication of the extent 
of the hollowness of a worn tread or the height of the 
flange and the steepness of the working face. In 
the course of research on the wear of tyres, the 
necessity arose for a comparison of wear, and it was 
soon found that, in many instances, the errors in 
the existing instruments were greater than the 
quantities to be measured. The results were quite 
misleading and it became essential to devise more 
accurate means of recording the tyre profiles and 
measuring the wear. 

Experiments were made to ascertain the feasi- 
bility of forming a cast of the tyre profile. Trials 





were made with plaster of Paris, but it was found 








Fig. 1. 


“ Maco ”’ adjustable template, illustrated in Fig. 3, 


Link-MoTion PANTOGRAPH RECORDER. 
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indication of the flange thickness; (c) after very 


on page 360, consists of a large number of metal | little use, backlash develops in the joints of the 
strips, each about 4 in. wide and about 0-008 in. | instrument shown in Fig. 1, and wear takes place 
thick, held by friction in a frame. To record a profile, | where sliding occurs in the other instrument. It is 
the template is pressed against the tyre and the | very difficult, in practice, to maintain the instru- 
upper ends of the metal strips are worked with the | ments in such condition that there is no appreciable 
fingers, or by rolling a pencil on them, until the | movement of the pencil relative to the point; 
lower ends are everywhere in contact with the tyre. | this error, in fact, often amounts to y¥ in. Of these 
The frictional constraint can be adjusted, within | disadvantages, (a) is inherent in the method, while 
limits, by means of the two knurled screws, so that | (b) and (c) are due to imperfections in the instru- | 
the template can be made to conform to the profile | ment. 
to be recorded, and afterwards can be locked in| An attempt has been made to overcome the 
position. After the template is locked, it is removed | instrumental defects (6) and (c) in another machine, 
from the tyre and the profile is drawn on a suitable | shown in Fig. 4, on page 362. This is similar in 
piece of card, the lower ends of the metal strips | principle to that of Fig. 2, but has a more sub- 
being used to guide the pencil. | stantial frame and larger bearing surfaces, and the 
While this adjustable template is satisfactory for | horizontal sliding motion is controlled by a hand- 
some applications, it is unsuitable for tyre-profile| wheel operating a rack and pinion gear. More 
recording for the following reasons. (a) The pencil| important, the design endeavours to cater for the 
line does not coincide with the desired profile. This | whole flange profile. The point a is arranged to be 
is particularly serious in the region of the flange,|on the centre line of the rod c, which carries the 
which must always be recorded as thinner than is|scriber b. The rod can be rotated about its axis 





actually the case. (6) The recorded profile, particu- 
larly at the steep parts of the flange, progresses in a 
series of “‘ steps.” (c) The natural spring of the 
strips tends to make them separate in places where 
they are not fully supported and leads to error in 





and set so that, starting from the tip of the flange, 
the profile can be drawn first to the left (that is, 
down the back of the flange) and then, after the 





necessary adjustment to the rod, the remainder of 
the profile can be added by traversing from the tip 





StrpE-MoTion PANTOGRAPH RECORDER. 


that the surface roughness of the tyre ruled out 
any possibility of sliding a cast from the tyre, even 
when there was no beaded edge, as often occurs at 
the snip side of a worn tread. This feature forced 
attention to schemes for dividing the cast into two 
parts, each of which could be lifted readily clear of the 
surface of the tyre. Plaster also proved somewhat 
difficult to manipulate satisfactorily because it had 
to be cast between supporting boards, each of which 
had to be a reasonably good fit on the tyre profile to 
avoid excessive leakage and waste of plaster. More- 
over, plaster casts suffered from two great dis- 
advantages: they needed considerable time to set 
hard enough to be removed without damage, and 
they could only be taken in an upright attitude, 
that is, at positions near the top of a wheel. These 
features rendered them unsuitable for use in the 
shops. 

The merits of Plasticine were next considered. It 
was immediately obvious that it needed some kind 
of supporting frame, and for the first trials a strip of 
steel about an inch wide and ¥ in. thick was bent 
so that it resembled approximately the profile of 
a tyre, as shown in Fig. 5, on page 362. The surface 
of the tyre was lightly oiled with thin oil at the 
place where the profile was to be taken, and a 
roll of Plasticine some 8 in. long and about } in. in 
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Fie. 3. THe “ Maco” 
diameter was laid across it as shown. The steel 
strip was pressed on to the Plasticine until the latter 
was completely in contact with both the tyre and | 
the strip along its whole length, and the Plasticine 


ADJUSTABLE TEMPLATE. 


be taken. A strip of Plasticine about 3} in. thick 
and } in. wide is then laid across the tread and flange 
of the tyre, extending well down the back of 
the flange. The instrument is opened about the 


was partly squeezed out beyond the width of the | hinge by withdrawing the locking peg, and is then 
strip. A sharp knife was then run along one edge | pressed on to the Plasticine with the flat face on 
of the strip to cut off the excess Plasticine and to| about the centre line of the Plasticine strip. The 
leave a smooth plane face perpendicular to the tyre | part b, Fig. 6, is closed, and the locking peg re- 
surface. The strip, with the Plasticine adhering | inserted, care being taken that the block c is truly 


ing the Plasticine surface with thin oil, which formed 
a satisfactory seal. The gas is generated in a small 


to it, was pulled away from the tyre, but it was | 
found that the initial adhesion was such that it was | 
difficult to effect the separation as neatly as could 
be desired. There was a tendency, in pulling one 
part of the strip, to exert pressure on another part, | 
with a consequent deformation of the Plasticine. 
Nevertheless, the method appeared promising, and | 
a specimen profile record was produced by laying 


the plane face of the Plasticine (still supported in | 


the steel strip) on a sheet of photographic daylight | 
printing paper, which was then exposed to light to 
produce a silhouette of the tyre profile. 

The next step was to elaborate the support in 
such a way as to facilitate the removal of the 
Plasticine without deforming it. It was noticed 
that, if the support could be pivoted about a point 
such as a in Fig. 5, every part of the Plasticine 
mould would move away from the tyre surface at 
the same instant, and there could be no possibility 
of squeezing one part to release another. A scheme 
was accordingly developed on this basis, and event- 
ually the design illustrated in Fig. 6, on the oppo- 
site page, was adopted. The completed instrument | 
is shown in Fig. 7, on the same page. The particular | 
features of this arrangement are as follows. A fixed | 


flat against the snip side of the tyre, and that the | bottle containing iron pyrites and fitted with a 
instrument is radial to the wheel. Plasticine pro- | separating funnel, from which a few drops of hydro- 
truding beyond the flat face of the instrument is|chloric acid can be released on to the pyrites as 
| pressed with the thumb to ensure good contact | required. It is delivered to the printing paper 
with the supporting frame anc with the tyre surface, | through a flexible rubber tube. After the profile 
| special care being necessary in the region of the| is printed (and after it has been examined and 
throat of the flange. With a flat, sharp knife, | measured, if desired), the print is fixed in hypo to 
| the Plasticine is cut flush with the flat face of the | ensure permanency. This operation produces no 
instrument, and the excess is lifted off the tyre. | appreciable shrinkage or distortion of the record, 
The locking peg is withdrawn, the part b held| provided the paper is lightly squeegeed on to a 


| firmly against the snip side of the tyre, and part a 


is pulled clear. The whole instrument is then 
removed and closed, and the locking peg replaced. 
The instrument, with its lining of Plasticine, is, | 
at this stage, ready to serve as a template for) 
printing the profile records. 

As already indicated, the first profile records | 
were printed by exposure of suitable photographic | 
paper to daylight. Excellent results were ob- 
tained, as indicated in Fig. 8, opposite, but the | 
operation depended on bright daylight, and was 
too slow on dull days and impracticable after dark. | 
Accordingly, alternative methods for reproducing | 
the profiles were considered. First, there were 
variations on the idea of using a spray gun to pro- | 


| measured. 


ferrotype plate and left there to dry. A specimen 
profile, — by the gas method, is reproduced 
in Fig. 9, opposite. 

The process lends itself to the easy and accurate 
measurement of tyre wear, since successive profiles 
}at different stages of wear can be superimposed, 
and are sufficiently translucent, when viewed against 
a strong light, for the differences to be seen and 
The relative positioning is an easy 
matter and can be achieved with precision owing 
to the presence on the record of considerable parts 
of the profile which have not been subject to wear. 
The wear figures are, of course, dependent on the 


| accuracy of the recorded profiles, but check tests, 


in which templates have been made from the 


pivot for the part a, Fig. 6, is provided by the| duce what was in effect a stencilled image, and | recorded profiles and then fitted on to the original 
part 5 through the medium of a pistol-grip handle | | there was an attempt to use dry powder in a similar | tyres, have shown a high degree of accuracy. It is 


and a steel block c, which is pressed against the | 
snip side of the tyre. The block ¢ also indicates | 
the position of the snip face in the final profile 
record. The plate d, which forms a stiffening flange | 
to the Plasticine support, serves also to guide the | 
knife used to cut the Plasticine, and ensures a} 
flat face for presentation to the printing paper. 
Moreover, the design caters for the recording of the 
whole of the significant part of the tyre profile with 
the exception of a small and relatively unimportant 
region at the junction of the Plasticine and the block 
c, that is, at the chamfered corner between the 
tread and the snip face. A worn profile can be 
exactly oriented in relation to the new condition 
because large parts of the unworn snip face and the 
back of the flange are included. 

To record a tyre profile, the tyre is first wiped 
with thin oil at the section where the profile is to 





way, the receiving surface being adhesive. Both 
these methods were unsatisfactory because they | 
were messy and led to undue contamination of the 
| instrument and the Plasticine. 

Finally the idea was conceived of printing by 
| chemical means, and trials were made in which that 
part of a sheet of sensitised paper not covered by 
the Plasticine mask was subjected to the action 
of hydrogen-sulphide gas. Bromide papers react 
little unless they are previously moistened, but it 
was found that photographic daylight printing 
paper, such as “ Seltona,” gives a yellow sulphide 
image without any previous treatment. A glossy 
surface is used so that it can readily be wiped clean. 
At first there was slight difficulty because the gas 
tended to penetrate under the edges of the Plasticine 
if it were not truly flat and in contact with the 
paper, but this was soon overcome by lightly brush- 





reasonable to allow that the figures for wear, given 
by this method, can be correct to within 0-005 in. 
The most outstanding disadvantage of the 
Plasticine method of profile recording is that, 
compared with some other methods, it is slow. The 
complete recording and printing of a profile cannot 
be done in much under ten minutes. On the other 
hand, the result is far more accurate and complete 
than that produced by any other method in the 
author’s experience. Some skill is needed to pro- 
duce the perfect result, but this is quickly acquired 
by an operator of moderate intelligence. The most 
difficult part of the operation consists in cutting off 
the excess Plasticine and leaving a plane face to 
give good contact with the printing paper, but 
failure to do this gives obvious results and is not 
likely to lead to unsuspected errors in*the profile. 
Apart from this, all that is required is ordinary care 
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PROFILE RECORDER ; PLASTICINE METHOD. 
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and attention to detail. The gas generator used 
for printing can prove objectionable if mishandled, 
but, in fact, has given no cause for complaint in 
the course of considerable use in several large and 
busy works of the London Midland and Scottish 
Railway Company. 

The method of tyre-profile recording by making a 
Plasticine template and producing prints by chemical 


means has been developed by the L.M.S. Railway | 


Research Department primarily as a research 
instrument for investigations concerned with wheels 
of rail vehicles, but it should be readily adaptat le 
toa variety of other applications. It is particu- 
larly suitable for use on those occasions when an 
accurate knowledge or record of profiles is required, 
when the work is under the control of a suitable 
technical assistant. 
ferred to in the previous paragraph, however, the 
method has proved entirely satisfactory in the course 
of several extensive investigations, and has been used 


in connection with tyre-profile experiments on | 


suburban electric stock, experiments to increase 
the life of locomotive tyres by hardening the 
flanges, and an experiment to provide the most 
suitable tyre profile for high-speed passenger trains. 








STEELWORES. A 10-ton 


has recently 


Anc-FURNACE AT KEMBLA 
Héroult-type electric-arc furnace 
placed in service at the Kembla Steelworks of Messrs. 
Australian Iron and Steel, Limited. The hearth of the 
furnace consists of a burnt-in monolithic lining made of 
@ mixture of 10 per cent. crushed open-hearth slag and 
90 per cent. crushed magnesite. The three upper elec- 
trodes, which pass through the roof, are each 12 in. in 
diameter and are of graphite. 
the roof is raised and swung to a position at right angles 
to the normal by means of a carrying trolley running on 
a circular track. 


Dayuicut Prt or Prorime Recorp. 


In spite of the disadvantages re- | 


been | 


For charging purposes, | 
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Men, Mines and Memories. By Srr RIcHARD A. 8. 
REDMAYNE, K.C.B. London: Eyre and Spottis- 
woode (Publishers), Limited. [Price 20s. net.] 

TuHE middle of a world war is not, perhaps, the best 

time for the production of volumes of reminiscences, 

but it would have been a pity if any such consider- 
ations had operated to prevent the publication of 
this most informative book by His Majesty’s former 

Chief Inspector of Mines. Its appearance is, indeed, 

particularly opportune when so much attention is 

|focused on the problems of coal-getting and the 
public at large, not generally well informed of the 
nature of those problems, are in some danger of 


miners, the coalowners, and the Mines Department | ‘‘a reasonable profit to middlemen.” 


misjudging the respective parts played by the/| 


| 





CHEMICAL Print OF ProFILE REcoRD. 


Much of the book is occupied with recollections 
of a personal nature, including some character 
sketches of Northumbrian pitmen which amply 
explain the author’s evident regard for that “* pecu- 
liar people,” as he describes them. Later, however, 
he turns to a consideration of the industry, its diffi- 
culties, legislation, and such landmarks in its history 
as the disasters at Hulton and Senghenydd, 
and the strikes of 1920, 1921 and 1926, the last of 
which was variously estimated to have cost the 
nation between 100,000,000/. and 150,000,000I. 
Incidentally, Sir Richard records having drawn the 


| attention of the Samuel Commission, in his evidence, 


to the difference between the pithead price of coal 


‘and the price to the consumer—a discrepancy 


which, he considered, was not sufficiently accounted 
for by the cost of transport, handling, delivery and 
It would 


in providing, or failing to provide, the necessary | have added to the interest of this section if he had 
output. There is much more in the book, however, | turned aside for a moment to explain, step by step, 


than comments upon coal mining ; 


Sir Réehard | how the price of coal to the consumer has increased 


has travelled widely and observantly, and several | during, say, the past 30 years, and the justification 


of the 


sections into which his recollections are| for the successive increases. 


We do not recall 


divided would individually afford sufficient reason | having seen any attempt to equate them to the 


for commending it. 


In particular, perhaps, this | actual cost of production and distribution, although, 
applies to his observations on “Coal Mining in | presumably, the necessary figures are all available. 

| Northumberland, 1894-1902,” “‘ South Africa, 1891-2 | 
and 1906,” and what may be termed the Imperial | but eminently readable book lies in the intimate 
section, covering the period 1920-40, when Sir/|sidelights upon such outstanding figures as the 
Richard had relinquished his work as Chief Inspector | Merz family and Sir Charles Parsons. Of the latter 


Not the least attractive feature of this discursive 


| and was concerned with the higher statesmanship of | Sir Richard has much to say, and, though not all 
| minerals and, especially, with the Imperial Mineral | of it will be new to those who have read the bio- 
Resources Bureau. It is almost invidious, however, | graphy by Mr. Rollo Appleyard and the memoir 
|to single out particular sections in a book which|by Lord Rayleigh which prefaced the volume of 


maintains throughout a uniformly high standard | Parsons’ Collected Papers, it is pleasant to have 
|of interest that can be guaranteed to carry the | this additional confirmation of the characteristics of 


reader safely past such minor shortcomings as/| “a great gentleman, a good friend, and the greatest 


occasional misprints and repetitions. 





‘mechanical genius of our time.” 
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POST-GRADUATE 
TRAINING FOR ENGINEERS. 


By M. W. Humpsrey Davies, M.Sc., 
A.M.L.E.E. 


skilled men in all branches of engineering has aroused 
considerable interest in the methods of training 
recruits to the industry. Besides the vast army of 
moderately-skilled office and manual workers, a com- 
paratively small number of really first-class men is 
required to fill the vacancies for departmental 
managers, design and research engineers, and highly 
skilled craftsmen. The industrial success of this 
country in the past has depended largely upon an 
abundant supply of good candidates for such posts. 
After the war, it will be necessary that the best 
possible training shall be available for those who 
show promise in engineering. Some interesting pro- 
posals for the training of highly-skilled craftsmen 
were put forward in a paper by Mr. F. H. Reid, 
which was reported in ENGINEERING on page 75, 
ante. The present article is confined to a considera- 
tion of the training required for design and research 
engineers and for the staffs of educational bodies. 
The chief avenues of entry to such posts are the 
universities and the technical colleges. One of the 
virtues of the current system of education in Britain 
is its flexibility. Men who have had to work in the 
shops during the day, acquiring their theoretical 
training by evening study, may obtain advancement 
equal to those who are able to attend whole-time 
courses at a university or technical college. 

Instruction in .an engineering course may be 
grouped under three heads, namely, pure. science, 
applied science and technology. In the technical 
colleges, the chief stress is intended to be laid on 
technology. © After elementary courses in pure and 
applied science, attention is concentrated on the 
solution of practical problems. Considerable use is 
made of analogies and other approximate methods 
of analysis. Such courses produce an engineer who 
is very competent in the particular field which he 
has studied, but whose capacity for solving original 
problems in a new field is somewhat limited. The 
universities, on the other hand, pay more attention 
to pure and applied science, often reducing techno- 
logy to a secondary position. A university course 
thus requires a better grounding in mathematics and 
physics and provides a more rigorous analysis of 
engineering problems. The result should be the pro- 
duction of a man who, when he has had a few years 
of practical experience, will be capable of solving the 
new and complex problems that arise as engineering 
methods improve. The dividing line between 
universities and technical colleges is not always 
clearly defined in practice ; some teach more tech- 
nology than others, according to the local demand. 
It was clear from the discussion of Dr. A. P. M. 
Fleming’s report to the Institution of Electrical 
Engineers* that there is general agreement about 
the principles enunciated above. A similar view 
was expressed by Professor Inglis in his presidential 
address to the Institution of Civil Engineers last 
autumn.t 

Many of the larger engineering firms now have 
some form of apprenticeship for graduates. These 
courses of training, which last for two or three years, 
are designed to give the university graduate the 
practical technological training that he needs. 
While there is doubtless room for improvement in 
these courses, the steady increase in their numbers 
indicates that they have proved their value, both to 
the firms and to the graduates. When he has 
finished his apprenticeship, the average engineer, 
whether he comes from a technical college or a 
university, may be supposed to have received all 
the fundamental training that he requires; any 
special training in the technology of the particular 
branch that he follows may usually be obtained at 
evening classes. Some of the best of these engineers, 
however, will hope to attain important posts in 
management, design, research or teaching. These 
will i1equire further instruction. Training for 
management is outside the scope of this article, 

* ENGINEERING, page 252, ante. 
t Jl. Inst. C.E., vol. 17, page 1 (1941). 


| subject. 


THE present need for the maximum number of | well find that they must extend their knowledge of 
| pure mathematics and physics, while those from the 
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which is concerned with the extra instruction 
required for design, research or teaching. It may 
be presumed that the graduate engineer has now 
been out of his apprenticeship for a year or so and 
has specialised in some particular branch of his 
The engineers from technical colleges may 


universities may require more fundamental tech- 
nology. All may require courses in the solution of 
advanced engineering problems in their special field. 

Such courses might be provided in several ways. 
They could be given in the form of evening classes, 
as whole-day or half-day courses on one day each 
week, or as short whole-time courses lasting a few 
weeks. They could be provided in the factory by 
the firm’s own staff, at one of the local educational 
institutions with the assistance of experts from local 
firms, or at a central national school. Each method 
has its peculiar advantages and disadvantages. 
Part-day and evening classes in works and local 
technical institutions are a well-established part of 
most engineering apprenticeships, but very little has 
been done to provide the advanced training which 
is here advocated. Several firms in this country 
have introduced advanced courses on a small scale, 
but the development has been sporadic, and depen- 
dent on the initiative of the heads of the departments 
concerned. The only serious attempt to deal with 
the problem on a large scale was introduced by the 
educational institutions of the north-western coun- 
ties. This scheme, which has been described by 
Professor Willis Jackson,* required the co-operation 
of a number of firms and technical schools in the 
district. Advanced evening courses of the seminar 
type were arranged in a number of special subjects, 
and it was intended that these courses should be 
given in different towns each year. The scheme was 
progressing very well when it was interrupted by the 
war, and it is to be hoped that it will be revived at 
the earliest opportunity. 

The need for advanced technical training has 
been recognised more widely overseas. In Germany, 
where the system of education was much more 
rigid than it is in this country, the diploma of one 
of the technical institutes (Technische Hochschulen) 
was a necessary qualification for most senior posts. 
This course lasted four years, and much of the 
work in the last year consisted of what we shouid 
probably call post-graduate courses. The Swiss 
Federal Technical College at Zirich is organised 
on similar lines, and many of its graduates have 
attained important posts in this country. A large 
proportion of the leading electrical engineers in 
France possessed the diploma of the Ecole Supérieure 
d’Electricité. This which was organised 
by the Société Francaise des Electriciens (the 
French equivalent to the Institution of Electrical 
Engineers), gave a nine months’ course each year 
to a limited number of graduates of the technical 
institutes. This course was divided into sections 
catering for electric power engineers, radio engineers, 
and illumination engineers. The educational system 
in the United States bears a closer resemblance to 
the British system than to any of the continental 
ones. Most of the American universities have 
developed faculties of engineering in which a degree 
may be obtained in three years or four years. Until 
recently, there were no “ honours” schools in the 


school, 


United States, and this led to the development of | 


postgraduate courses, the completion of several of 
these leading to a Master's degree. Such courses 
last about ten weeks, having three hours of lectures 
or seminar classes, and six hours or seven hours of 
preparation each week. Each course thus requires 
about 100 hours of work, and four courses make 
a full programme for a term. All candidates for 
Master’s or Doctor’s degrees are required to devote 
about half their time to these courses, of which there 
is usually a wide choice. 

While some post-graduate courses are provided 
in most American universities, some of the leading 
institutions have developed special Graduate 
Schools of considerable size, which are open to 
graduates of other universities. Among the well- 
known schools of this type are the Law Schools at | 
Harvard and Yale, and the Business Schools at 


* ENGINEERING, vol. 148, page 326 (1939). ! 
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Harvard and Chicago. In engineering, the Massa. 
chusetts Institute of Technology has attained 
pre-eminent position. This school was founled as 
a local technical college late in the last centypy 
and its reputation has been growing stead) re 
the past 30 years. The number of undergrs 
increased yearly until, in 1938, it was limit: 
maximum of 2,400; that is, 600 students 

year of the four years course. The Instit) 
always shown an interest in post-graduate triining 
and, in 1932, a Graduate School was estab)! sly d 
which admits over 400 graduates each y« In 
addition to facilities for research and pr ul 
courses in the laboratory, two types of cou: re 
provided in the Graduate School at the ) , 
chusetts Institute. The “ B” 
to senior undergraduates as well as to grad 
correspond to a British honours 
“A” courses are open to graduates only and 
considerably more advanced. Each year, gradu 
come from all over the United States and m 
from overseas, including the British Empire. These 
courses, combined with research, lead to a Master's 
degree in about twelve months, or to a Doctora 
24 months to 30 months. 


courses, which ar n 


course, 1} 


The chief disadvantage of the American system 
appears to be that the graduate takes his special sed 
technical training before he has had much industria! 
experience. This difficulty has been overcome to 
some extent by the M.I.T. Co-operative Course, in 
which the undergraduate spends alternate periods 
of four months at the Institute and in a factory 
The number of students which can be admitted to 
such courses is limited. The long summer vacation. 
lasting four months, gives the student a considera}le 
period in which he could obtain practical training 
At least one manufacturing firm in the United 
States gives all its graduate recruits technical 
instruction during their first year. The same firm 
also provides a three-year course in advanced 
theory for a score of the most promising graduates. 
In view of the success of the post-graduate courses 
that have already been given in this country and 
overseas, there is little doubt that there is a con 
siderable demand for instruction of this type. There 
is much in favour of a central institution, such as th: 
Massachusetts Institute of Technology. Although 
the total number of engineers graduating each 
year in the United Kingdom is several thousands, 
it may be presumed that the number requiring 
advanced courses in all branches of engmeerin: 
would at no time exceed one or two hundred. 
If these are to be spread among the universities 
and technical colleges of the country, they cannot 
be provided with the wide choice of special courses 
which are desirable for the advanced student. 
Itinerant groups of the type introduced by Pro- 
fessor Willis Jackson have a valuable function to 
perform, but they need to be supplemented by a 
more permanent and stable institution. 

The writer believes that it is desirable to attempt 
to create a National Post-Graduate School at which 
a large number of advanced courses in pure science 
and in technology shall be available. It 
be an advantage if the staff were primarily engaged 
on research, devoting only a small part of their 
time to.teaching. Such a would have 
several advantages, especially if it formed part of 
an established university or technical college. It 
would offer a wide choice of courses for research 
workers and engineers who wished to consolidate o1 
extend their theoretical training. It would ensure 
the rapid dissemination of knowledge of new methods 
of analysis and experiment throughout the country. 
It would provide a meeting ground for young 
graduates from different schools, and would be a 
valuable centre for training and refreshing the teach 
ing staffs of engineering schools throughout the 
country. Besides its evident internal value, it 
would perform a useful function by attracting gradu 
ates from overseas, particularly from the British 
Dominions. The students of the Post-Graduate 
School would only be in residence for a limited 
period, probably not long enough to undertake any 
serious research, and they would be encouraged to 
concentrate on course work. Thus the school would 
not interfere with the research activities of the 
both would be complémentary and 


might 


school 


universities ; 
mutually beneficial. 
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STANDARD METHODS OF ANALYSIS 
FOR STEELS. 


Tue need to establish standard 
methods for the analysis of steel was first raised by 
the British Standards Institution, and later 
sidered by a committee of iron and steelmakers’ repre- 
sentatives of that Institution, under the chairmanship 
of Sir William Larke, K.B.E. At a meeting of this 
committee, strong views were expressed regarding the 
wcuracy of existing methods of analysis, upon the 
results of which casts of steel were liable to rejection, 
particularly whem made in acid-lined open-hearth 
furnaces, antl it was decided to refer the matter to the 
Joint Committee on the Heterogeneity of Steel Ingots 
of the Iron and Steel Institute and the British Iron 
and Steel Federation. The Heterogeneity Committee 
was requested to set up a sub-committee of qualified 
metallurgical chemists to review existing methods and 
devise standard reliable processes. Accordingly, the 
matter was considered by the Heterogeneity Committee 
at its meeting on September 22, 1939, when it was 
decided to form the Standard Methods of Analysis 
Sub-Committee. As at present constituted, the chair- 
man and secretary of the Sub-Committee are, respec- 
tively, Dr. E. Gregory and Dr. H. E. Davies, both of 
the Park Gate Iron and Steel Company, Limited, and 
the other members are Mr. 8S. L. Archbutt, Mr. B. 
Bagshawe, Dr. D. Binnie, Mr. W. F. Charteris, Dr. 
(. H. Desch, F.R.S., Dr. B. S. Evans, M.B.E., M.C., 
Mr. R. A. Hacking, Mr. Vernon Harbord, Professor 
R. D. Haworth, Mr. B. W. Methley, Mr. N. D. Ridsdale, 
Mr. T. E. Rooney, Mr. M. C. Sanders, Mr. A. Scholes, 
Dr. T. B. Smith, Mr. W. W. Stevenson, Dr. H. Sutton, 
Mr. E. J. 
and Mr. J. L. West. 

It is stated in the first report of the Sub-Committee, 
which was presented at the annual general meeting of 
the Iron and Steel Institute, held in London on May 7, 
that the work of the Sub-Committee was at first 
directed to the standardisation of methods for the 
determination of sulphur and phosphorus in carbon 
Four “ standardised ” were circulated 
for analysis, members being requested to determine 
the two elements by their own usual laboratory methods. 
In submitting the results, members were requested to 
give full details of the methods employed. It was 
soon evident, the report continues, that, although most 
if the methods were based on similar general principles, 
there was a lack of uniformity in regard to detailed 
analytical procedure. Thus, in the determination of 
sulphur by ‘the gravimetric process, some members 
usel potasium nitrate to “fix ”’ the sulphuric acid 
during the baking stage, others used potassium chlo- 
rate, potassium bromide or sodium carbonate, and 
some members used no reagent whatever to ensure 
this fixation. Widely different ratios of nitric and 
hydrochloric acids were used by different chemists 
ind the quantities of hydrochloric acid added to the 
baked residue, and for the adjustment of the final 
acid concentration of the solution, from which the 
sulphur was finally precipitated, showed considerable 
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variation. Some of the firms represented did not use 
the gravimetric process for the determination of 
sulphur in carbon steels, but, instead, preferred evolu- 
tion processes. Here, too, uniformity was lacking in 
the technique of the methods employed, particularly 
in regard to the absorbent for the liberated hydrogen 
sulphide and the concentrations of the solutions 
employed in the final titration. Again, the conditions 
under which the titrations were carried out varied. 

In regard to phosphorus, the conditions were equally 
dissimilar. Very few of the methods described 
attempted to remove any of the arsenic present before 
precipitation of the phosphorus, and even in those 
methods in which this was supposed to have been done, 
subsequent work by the Sub-Committee clearly proved 
them to be unsatisfactory. Most.of the members of 
the Sub-Committee favoured the volumetric finish, 
whereby the yellow phospho-molybdate precipitate is 
dissolved in standard sodium-hydroxide solution and 
the resulting solution is titrated to neutrality by means 
of standard alkali and acid solutions, in the presence 
of a suitable internal indicator. From the foregoing 
it will be realised that the primary object of the initial 

}experiments sponsored by the Sub-Committee was to 
obtain a comparison of the results produced by methods 
which were known to differ in many essential details 
and principles. The results reported were in fairly 
good agreement, taking account of the fact that they 
were obtained by different analysts having their own 
ideas of laboratory technique, but they were definitely 
not good enough for referee purposes. 

The method finally agreed upon by the Sub-Com- 
mittee for the gravimetric determination of sulphur in 
carbon steels is briefly as follows. Five grammes of 
sample, to which are added 0-1 gramme of A.R. 
potassium nitrite crystals, are dissolved in a mixture 
of 35 ml. of nitric and 25 ml. of hydrochloric acids. 
After evaporation and baking, the residue is dissolved 
in 40 ml. of hydrochloric acid and the solution evapor- 
ated until a scum appears on the surface. 
of 20 ml. of hydrochloric acid is then added, and when 
solution is complete, 45 ml. of hot water is poured in, 
the solution filtered through an ashless paper-pulp 
pad, and washed with cold water and dilute hydrochloric 
acid alternately until the total volume of the filtrate is 
about 100 ml. After adding 10 ml. of 20 per cent. 
barium chloride solution and stirring, the liquid is 
allowed to stand over-night or for several hours. The 
precipitated barium sulphate is then filtered on to a 
tightly-packed ashless paper-pulp pad, washed with 
cold dilute hydrochloric acid solution containing 
1 gramme of barium chloride per litre, and finalby 
washed with cold water. The pad is then dried and 
finally ignited at a temperature of between 800 deg. and 
900 deg. C. The reagents employed are always liable 
to contain small amounts of sulphur, so that a corrective 
blank determination is necessary. This is conducted 
side-by-side with, and in a manner similar to, the steel 
determination, but without the 5 grammes of drillings. 

The recommended method for the determination of 
phosphorus in carbon steels is briefly as follows. Two 
grammes of sample are covered with 25 ml. of strong 


| ignited and weighed. 
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nitric acid, and 15 ml. of hydrochloric acid are added 


gradually. After complete solution the liquid is 
evaporated to dryness and the residue baked. Forty 
millilitres of hydrochloric acid are then added and when 
solution is complete 20 ml. of water are poured in and 
the liquid filtered. Five grammes of ammonium 
bromide are added to the filtrate and the liquid evapor- 
ated until white fumes appear and the volume is reduced 
to about 4 ml. Ten millilitres of nitric acid are then 
added and the solution warmed until the bromine is 
eliminated. Cold water, to the volume of 40 ml., is 
added, followed by ammonium hydroxide in slight excess. 
The precipitated ferric hydroxide is just redissolved 
with nitric acid and 4 ml. of the acid are added in 
excess. The temperature of the solution is then 
adjusted to 80 deg. C., and 35 ml. of filtered ammonium 
molybdate reagent added, after which the solution is 
shaken until the precipitate forms and allowed to stand 
for 20 minutes. The yellow precipitate is filtered and 
washed and is then redissolved with dilute ammonia. 
The ammoniacal extract is then brought to the boil and 
10 ml. of hydrochloric acid is added, followed by 8 ml. 
of a 4 per cent. lead acetate solution. This solution is 
finally added to a mixture of 50 ml. of ammonium 
acetate and 50 ml. of ammonium chloride solution. 
The precipitated lead molybdate is then filtered, dried, 
The weight of the lead molybdate 
multiplied by 0-35 is equivalent to the percentage 
amount of the phosphorus in the two-gramme sample of 
steel taken. The results for sulphur and phosphorus 
obtained by the two methods described above are 
stated to be accurate to + 0-0015 per cent. of the true 
sulphur and phosphorus contents of the steel. 








INDUSTRIAL LOW-LOADING 
ELEVATING TRUCK. 


Tue advantages of the stillage system of handling 
machine parts in an engineering workshop may be 
considerably negatived if the means for transporting 
the stillages are lacking in power, flexibility and speed. 
The industrial low-loading elevating truck shown in 
Figs. 1 to 4, on this page and on page 366, which is 
made by Messrs. Douglas (Kingswood), Limited, Bristol, 
is claimed to possess these characteristics, particularly 
in the new design to be described. The truck, as may 
be inferred from the illustrations, is driven by a petrol 
engine, which provides power directly for travelling, 
though, of course, through a clutch and gears; and 
indirectly for elevating and lowering the platform, 
since it drives a hydraulic pump actuating the platform 
jack. The truck is shown in Fig. 3 being backed under 
a loaded stillage, the platform being then in its fully 
retracted position, with its surface 10% in. above the 
ground. In Fig. 4, the legs of the stillage have been 
lifted clear of the ground and the loaded truck is 
being driven to another site. The height of the plat- 
form surface in the transporting position naturally 
depends on the construction of the stillage, but may 
be up to a maximum of 15, in. The working surface 
of the platform is 5 ft. 94 in. by 2 ft. 84 in., and the 
normal maximum load on a level surface is 2 tons. 
On a rising gradient of 1 in 10, a load of 25 ewt. can 
be handled. This latter load is usually adopted in 
practice for continuous works in all cases, since it 
permits more rapid operation of the platform. At 
the same time, it is possible to take a load on, say, a 
flat concrete surface, of up to 4 tons, but such loading 
should only be employed in emergency. Rapid hand- 
ling of light loads is the most economical method of 
using the truck. 

The drawings reproduced in Figs. 1 and 2 show the 
wheel arrangement more clearly than do the photo- 
graphs reproduced in Figs. 3 and 4. The single front 
wheel by which the truck is steered is 17} in. in 
diameter by 5 in. wide, and the two rear wheels are 
10 in. in diameter by 4 in. wide. All three wheels 
are fitted with solid rubber tyres and the wheelbase 
is 5 ft. 11} in. The overall length from the rear of the 
platform to the front of the “buffer” plate is 
9 ft. 108 in., which, in connection with the wheelbase 
dimension, gives a turning radius of 7 ft. 7 in., when 
the truck is slewed through a complete half-circle 
round the back axle centre. Actually, the degree of 
mobility is very high and difficult turns and corners 
can be readily negotiated. It will be noticed in Fig. 2 
that the width over the rear wheels is the same as 
that of the platform, so that there are no projections 
laterally beyond the platform. All the wheels have 
cast-iron rims and are carried on ball bearings. Each 
of the rear wheels is fitted with an internal expanding- 
shoe brake actuated by the pedal seen near the right 
foot of the operator in F’g. 3, the heel of this foot 
being, however, actually on the engine accelerator 
pedal. in addition, there is a hand-operated brake 
on the engine transmission system interconnected 
with the clutch. This lever is visible between the 
knees of the operator in Fig. 3. The other controls 
are the clutch pedal, actuated by the left foot; the 
platform lowering and elevating lever, situated in a 
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quadrant on the steering-wheel column; and the 
steering wheel. 
front wheel, through gears, for steering, but has 
another function, since turning it through 180 deg., in 
either a clockwise or anti-clockwise direction, reverses 
the direction of travel of the truck. The engine does 
not reverse and red and white discs on the steering 
column indicate in which direction the truck will 
move when the clutch is engaged. The engine -is 
started up by the handle seen in a pocket in Fig. 4, 
and in the starting position in Figs. | and 2; a special 
throttle control facilitates starting. 

The engine is of the well-known Douglas horizontally- 
opposed twin-cylinder air-cooled side-valve type, with 
a capacity of 596 cub. cm. and a maximum governed 
speed of 2,800 r.p.m. The gear reduction may be either 
15 to 1, or 20 to 1, as desired. The working travelling 
speed normally used is 6 m.p.h. and the petrol con- 
sumption is 1 gallon to 1-5 gallons per eight hours 
use. This consumption and the overall running costs 
naturally vary with the work done, but in peace-time 
conditions the earlier designs of truck are stated to 
have shown an operating cost of just over 4d. per ton- 
mile. The cylinders and heads are of cast iron, the 
heads being readily detachable. Both cylinders and 
heads are provided with cooling fins, the cooling air 


The latter controls the fork of the | 


| 


stream being derived from a fan mounted on the fly- | 


wheel. The crankcase is of cast aluminium alloy and 
the crankshaft, which is built-up and balanced, is carried 


in ball bearings. The connecting rods are stampings of | 


high-tensile steel, the big ends being hardened and fitted 
with roller bearings. The small end is fitted on to the 
floating gudgeon pin with a phosphor-bronze bush. 
The pistons are of high grade cast iron with two com- 
pression rings and one scraper ring. The engine is 
fitted with a Solex carburettor and a B.T.-H. magneto. 
The governor is spring-loaded. A large 
chamber is provided in the exhaust system. Lubri- 
cation of the front cylinder is provided by a mechani 
cally-driven pump working through a sight feed and 
having a by-pass device for surplus oil, lubrication of the 
big ends, rear cylinder, pistons and timing gear being by 
splash. The engine and gear are cased in a sheet-metal 
housing, on the top of which is a combined petrol tank 
and lubricating oil tank, the compartment for the 
former holding 2 gallons and that for the latter 6 pints. 

Transmission from the engine to the front wheel is 
first through the clutch and then through bevel gears 
to a vertical shaft passing through the hollow pivot 
of the front fork. This shaft carries a spur wheel 
which meshes with a similar spur wheel on a vertical 
shaft running down the outside of one leg of the fork, 
the other end of the latter shaft having a bevel pinion 
meshing with a bevel wheel on the front-wheel axle. This 
train of gears, of course, functions equally well in all 
steering positions. The fork is controlled for steering 
by an external circular rack on its pivot, with which rack 
a pinion on the steering wheel meshes. All the gears are 
of steel and are wholly enclosed ; all shafts run in ball 
bearings. The hydraulic pump is of the rotary type 
and is chain-driven from the crankshaft. The pump 
delivers to a control valve situated in an oil tank to 
which the pump suction is connected, so that the circuit 
is a closed one. Movement is given to the platform 
by a single-acting jack or ram oscillating on a pivot on 
a crossbeam of the chassis and having its piston coupled 
to a lever on a cross-shaft. The cross-shaft is provided 
at each end with a lever coupled to lugs attached to the 
platform. A second cross-shaft at the rear of the 
platform is connected to the first by a coupling rod. 
The arrangement will be clear from Figs. 1 and 2, and 
it will be understood that outward movement of the 
jack piston results in a rotation of both cross-shafts 
and the raising of the platform. 

The control valve consists essentially of two ball 
valves kept closed by springs and pushed open when 
required by plungers actuated through a Bowden 
cable and lever from the platform-control lever on 
the steering column. Both valves are situated on the 
delivery pipe of the pump, but the first functions 
as a by-pass valve back to the tank and the second 
as an ordinary non-return delivery valve. When the 
platform is to be lifted, the control lever is moved 
to the upper end of the quadrant and this movement 
releases the lever pressure on both plungers. The 
by-pass valve then remains closed by the spring 
pressure and by the pressure of the oil behind it, but 
the non-return valve is forced open by the pres- 
sure against its spring, and the pump delivers to 
the jack, pushing out the piston and lifting the plat- 
A spring-loaded relief valve prevents excess 
pressure on the system. When the platform has 
reached its maximum height the control lever is 
released and a spring returns it to a notch in the centre 
of the gate. This movement depresses the plunger 
of the by-pass valve only and thus opens it, the pump 
then delivering through it back to the tank. The oil 
in the jack is retained by the non-return valve so that 
the platform remains in its upper position. To lower 
the platform the control lever is moved to the lower 
end of the quadrant, the cable altering the plunger 
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levers so that both are depressed. This movement 
pushes open the non-return valve and also pushes open 
the already-open by-pass valve to a still greater extent. 
The oil from the jack is thus released and esca pes to 
the tank through the by-pass valve, under pressure 
from the platform load and assisted by the injector- 
like action of the pump delivery through that valve. 
The control is both sensitive and easy to operate the 
physical effort needed to actuate the plungers being 
negligible. The whole of the controls of the truck are 
easily actuated and the makers state that a person 
entirely new to the work can learn to operate the truck 
effectively after instruction and pract.ce occupying only 
a single morning. 

In addition to the low-loading elevating truck de 


scribed above, three other patterns are manufactured : 
a low-loading non-elevating truck, a high-loading non 
elevating truck and a high-loading elevating truck 
Both types of high-loading trucks have front and 
rear wheels of the same size, viz., 18} in. in diameter 
by 5 in. wide, and the platforms are somewhat larger. 
The height of lift of the high-loading elevating truck 
is the same as for the low-loading elevating truck, but 
the surface of the platform is necessarily higher from 
the ground both when retracted and elevated, so that 
it is suitable for higher stillages. The low-loading non- 
elevating truck has a platform 6 ft. 0} in. by 3 ft. 3 in. 
the surface of which is 10% in. above the ground. The 
wheelbase, overall length and turning radius of all four 
types are identical. 
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THE KLIP POWER STATION. 








Tue Victoria Falls and Transvaal Power Company's 
generating system includes the Klip power station, 
the first part of which was put into service in 1936. 
The station now forms part of the Rand supply system 
and links up with the Brakpan, Simmer Pan, Rosher- 
ville, Vereeniging and Witbank stations. The licence 
for the construction of the Klip station was granted to 
the Electricity Supply Commission of the Union of 
South Africa who own the station, but it is operated by 
the Victoria Falls and Transvaal Power Company, who 
have been responsible for its construction to plans 
approved by the Commission. 

The first stage of construction of the station, which 
lies about 30 miles south of Johannesburg, involved the 
installation of four main generating units, each of 
33,000 kW, and one auxiliary unit of 7,000 kW. 
Excavation work was started in June, 1934, and by 
July, 1936, 132,000 kW of main plant had been installed 
and put into service. It is thought that this rapid rate 
of construction constitutes a world record for capacities 
of this order. Additional plant was installed at an 
average rate of two main units per annum, and 
the station has now a total generating capacity of 
424,000 kW, made up of twelve similar 33,000-kW 
3,000 r.p.m., main units and four 7,000-kW 3,000 r.p.m. 
auxiliary sets, all of which, with their condensing plant 


and auxiliaries, have been manufactured by Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester. A general view of the 


turbine room, which is one of the largest in the world, 
is given in Fig. 2, on page 370. The turbine room is 


819 ft. long and 100 ft. between crane centres. 


POWER STATION; 


In 1940 the output of the station was 2,566-5 million | 


units, the load factor being 80-2 per cent. This output 
is considerably more than double that of any British 
station as shown in the 1938 Analyses and Summaries 
of the Electricity Commissioners. 


To supply fuel to 


the station, a new colliery was opened and coal is | 


delivered by conveyors directly from the coal face to 
the bunkers. Water for make-up purposes is pumped 
from Vereeniging, about six miles away, but the 


difference in elevation is moderate and pumping costs 
cooling-water 


are reasonable. For the condenser 
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Fic. 1. Frrmvsc Fioor or Borer Room. 


system a group of ten concrete cooling towers, designed 
by Messrs. Mouchel and Partners, 
having a pond diameter of 200 ft. and a height of 
220 ft. 
by evaporation. 
cock and Wilcox chain-grate type units, each with a 
normal output of 180,000 Ib. of steam per hour. Each | 
boiler is provided with a separate chimney, 8 ft. in 
diameter and 240 ft. high, the top 100 ft. of which is 
constructed of copper alloy. The boiler house is 743 ft. 
long and 185 ft. wide. A view from the firing floor is 
reproduced in Fig. 1, on this page. Ash is removed by 
the hydro-jet system and discarded on to the veldt 
some distance from the station by means of three 
similar ropeways. 

The main turbine units are of the two-cylinder type 
with double-flow low-pressure cylinders exhausting to 
twin condensers. The inlet steam conditions are 
345 lb. per square inch gauge, and 734 deg. F., the | 
vacuum being 28-1 in., with a 30 in. barometer, at the 
maximum load, which for these units is the most 
economical load. The high-pressure cylinders each 
contain 13 impulse stages and the low-pressure cylinders 
10 stages, arranged in two flows of five stages with a 
central inlet. Each complete condenser has a cooling 
surface of 15,000 sq. ft., and is supplied with 24,000 
gallons of cooling water per minute. A photograph 
of part of the condenser basement is reproduced in 
Fig. 3, on page 370. The condensers are of the central- 
flow type, the characteristic feature of which is ad- | 
mission of steam to practically the entire periphery of | 
the tube nest, and air withdrawal at the centre, with | 
the accruing advantages of a high rate of heat trans- 
mission, high condensate temperature, and effective 4 
de-aeration of the condensers. The cooling water-is 
circulated on the double-flow system, an annular water 
box being arranged so that the central core of tubes is | 
supplied with the inlet water, and the return flow is 
through the outer belt of tubes. 

The main turbines are arranged for three-stage feed | 
heating, embodying two low-pressure and one high- | 
pressure heater supplemented by a gland heater and | 
a drain cooler, the final feed temperature being 252 | 
deg. F. at the maximum load. The heaters are all of | 
the Metropolitan-Vickers ““U” type. Two eva- 


is installed, each | 


About 5,000,000 gallons of water is lost daily | 
The boiler plant comprises 24 Bab- | 
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porators are provided for each unit and operate in 
parallel, or in single-stage effect. They are incor- 
porated in the feed system and are supplied from the 
high-pressure feed-heater tapping and discharge to the 
steam space of No. 2 low-pressure heater in which the 
vapour generated is condensed. A pair of these 
evaporators can be seen on the left of Fig. 3. 

The alternators are rated at 10,500 volts, and 
40,000 kVA at 0-825 power factor. They are ventilated 
on the closed-circuit system, the rotor fans being supple- 
mented by motor-driven external fans. The four auxiliary 
turbine sets, each of 7,000 kW., are of the single- 
cylinder type and each has a velocity-compounded 
stage followed by 26 impulse stages. The generators 
of these auxiliary sets are wound for 2,100 volts and, as 


lin the case of the main sets, are cooled on the closed- 


circuit system. The condensers for the auxiliary sets 
are of the central-flow type and each has a cooling 
surface of 7,500 sq. ft. A single stage of feed heating 
is employed and this raises the feed temperature to 
158 deg. F. at the maximum load, which, as in the 
case of the main units, is also the economical load. 

It may be mentioned that the Metropolitan-Vickers 
Company are now completing two 33,000-kW, 3,000- 
r.p.m. units for the Vaal power station which, like the 
Klip station, is owned by the Electricity Supply 
Commission of the Union of South Africa, and will be 
operated by the Victoria Falls and Transvaal Power 
Company. These two units will be practically the same 
as the Klip units, but are designed for rather higher 
initial steam conditions. 

The information in this article and the accom- 
panying illustrations have been supplied to us by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, by permission of Mr. N. Brooksbank, Chief 
London Engineer of the Victoria Falls and Transvaal 
Power Company, who was responsible for the design 





| and construction of the station to the approval of the 


Electricity Supply Commission of the Union of South 
Africa. 








IRON-ORE MINING IN CHILE.—The production of iron 
ore in Chile totalled 1,696,000 tons in 1941 as compared 


‘with 1,748,418 tons in 1940. 
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INSTITUTION ELECTIONS. 
INSTITUTION OF CIVII 
Associate Member to Member. 
B.Se., B.E. (Natl.), Bombay ; 
M.A. (Oxon.), Roscrea, Co. Tipperary, Eire; 
Urquhart Law, Maxwelltown, Dumfries; Harry 
Leadbeater, B.Eng. (Sheff.), Durban, 8S. Africa ; Claude 
Meyer Spielman, M.C., B.A. (Cantab.), Croft, near Dar- 
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Robert 











lington; Frank Richard Green Webb, M.C., B.Sc. 
(B’ham.), Colombo, Ceylon. 

Associate Member Robert George Smeed Avery, 
B.Se. (Eng.) (Lond.); James McLachlan Fairlie, 








Glasgow ; James Caldwell Gray, B.Sc. (Glas.), Shrews- 
bury; Arthur Vernon Robert Hooker, Keston, Kent ; 
James Howard George Johns, B.Se. (Eng.)~(Lond.), 
Goodwick, Pembs.; Vishwa Nath Khanna, B.Sc. (Eng.) 
(Lond.); Sidney Charles Moore, B.Sc. (Eng.) (Lond.), 
Harrow. 
Student to 
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Evans, B.Sc. (Wales), Mountain Ash; Henry Gill 
French, Malton, Yorks; Reginald Brian Hardcastle, 
B.Se. (Eng.) (Lond.), Brighton; Raymond William 





Horner, B.Sc. (Eng.) (Lond.), Witham, Essex ; Alexan- 
der John Knight, B.Sc. (Eng.) (Lond.), Enfield, Middx. ; 
Geoffrey Whitemore Pickin, B.Sc. (Eng.) (Lond.), 
Pinner, Middx.; Benjamin Charles Graham Stevens, 
B.A. (Cantab.), London, S.W.4; Clifford Edward 
Oldfield Walker, Alton, Hants.; Henry Cecil Walker, 
B.Sec.( Queen’s), Ballywater, Co. Down; Colin Verdin 
Whitehead, B.Sc. Tech. (Manch.), Tarporley, Cheshire 























































































INSTITUTE OF MARINE ENGINEERS. 
Member.—George Boag Baird, Harrow; James 
Charles Herriot, Sheffield; Eng. Rear-Admiral John 
Kingecome, Bath; William Arthur Trevor Taylor, 
London. 


Associate Member to Member.—-Arthur Douglas 
Timpson, Pictou, Nova Scotia. 
Associate to Member.—Allan Hubert Abraham, 


Cardiff. 
INSTITUTION OF StructTuRAL ENGINEERS. 
Associate Member to Member.—William Fisher Cassie, 
M.Se., Ph.D., A.M.Inst.C.E., Newcastle-upon-Tyne ; 
Conrad Wilson Hamann, London and New Zealand. 


Associate Member. Frederick Joseph Brand, Bath ; 
Richard Russell Bromley, Bathford, Bath; Leslie 
Ivan Clark, Boston, Lines.; Roy Vernon William 


Cooper, Monkton Combe, near Bath; Henry Charles 
Husband, B.Sec., A.M.Inst.C.E., Sheffield; Kenneth 
William Judd, Thorp Arch, York; Leslie William 
Albert Kidner, London; Clifford Raymond Lee, 
Harrow; Denys Hamilton Lewis, Batheaston, Bath ; 
James William Milne, Bridgwater, Somerset; Alfred 
William Pennington, Ewell, Surrey; Captain Eric 
George Robins, R.E., Horwich, Lancs; Asoke Roy, 
Liphook, Hants; Edward George Russell, Hodnet, 
Salop; Robert Martin Stirling, Cambuslang, Lanark- 


shire; Arthur James Syms, Hayes, Kent; Jerzy 
George Thon, London; Walter White, Glasgow: 
Robert Baxter Whitelaw, London; Francis George 


Windsor, Selsdon, Surrey. 
Graduate Me mbe Pe 
Yate, Neil 
Yorks. 
Student to Associate Member.—Lieutenant John Stan 
ley Berry, B.Sc., R.N.V.R., Bishop's Stortford, Herts. 


Wilfrid John Head, 
Douglas Kerr, Redcar, 


to Associate 


near Bristol ; 





BARCELONA SAMPLE FAIR Information has 
received by the Department of Overseas Trade that the 


Tenth International Sample Fair will be held under the 


been 


auspices of the Spanish National Committee of Fairs and 
Exhibitions, in Montjuich Park, Barcelona, from Friday, 
June 5, until Saturday, June 20. 


THE PURCHASE OF Motor CycLes.—The acquisition 
of new (unregistered) motor cycles, except under licence, 
has been prohibited as from Monday, May 4. An Order 
to this effect been made by the Minister of War 
Transport under the Defence (General) Regulations, 1939, 
with a view to ensuring that new motor cycles, in future, 
will be supplied only to persons who need them for pur- 


has 


poses of national importance. 
very limited. 
must be 


The supply of new motor 
cycles is Application to acquire one by 
form to be obtained from 
the Ministry of War Transport, Landsdowne House, 2/3, 
Fitzmaurice Place, London, W.1. 
applicant to declare that a motor cycle is essential for 
work in the national interest that it 
possible to obtain a suitable second-hand 


licence made on a 


This form requires the 


and has not been 


motor cycle. 


The applicant must also state the purposes for which 
& new motor cycle is required. Manufacturers and 
others desiring to sell or dispose of an unregistered 


motor cycle may do so only to a holding the 


Department. 


person 
licence, or to a 
Dealers stockists should the 
Ministry of War Transport unregis- 
tered motor cycles in their possession so that licences to 
purchase may be granted to suitable applicants. \ 


necessary Government 


and immediately send to 


particulars of all 


ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. net, 
or 2s. 3d. including postage. 


Structural Steel for Marine Boilers.—A new revision 
of specification No. 14, dealing with ** Structural Steel 
for the Pressure Parts of Marine Boilers *’ has recently 
been issued. The specification was first published in 
December, 1904, and was last revised in March, 1907. 
| A number of important modifications have been intro- 
}duced; thus a maximum limit of 0-05 per cent. of 
sulphur and of phosphorus has been imposed and a 
sulphur-print test and dump test are now specified 
for rivet-bar material. In the dump test, short speci- 
mens cut from the bar, and the lengths of which are 
equal to twice their diameter, are required to with- 





stand being compressed, when cold, to half their length | 


without fracture. The ultimate tensile stress values 
of plates for shells, butt straps and girders, which were 
originally required to be within the limits of 28 tons to 
32 tons per square inch, are now allowed to range from 
26 tons to 35 tons per square inch. Similarly, the 
range for longitudinal stays, originally 28 tons to 32 tons 
per square inch, is now 28 tons to 35 tons per square 
inch. Rolling margins have been included and no 
material is allowed to be under the thickness specified. 
Provision has been made for the optional use of a new 
test piece for plates over 2 in. in thickness. Temper 
bend tests are no longer required. 


Timber in Building The technical 
committee responsible for the drafting of a specification 
dealing with the use of timber in building construction 
contemplated a code dealing with the whole of the 
structural timber employed in building, including that 
for roofs and vertical structures. For convenience, 
however, it was decided to divide the subject into 
sections and to deal with the construction of floors first. 
This specification, No. 1008—Part 1-1942, relating to 
floors of ordinary board and joist construction, has 


Construction. 


now been issued. It opens with a list of definitions 
and then deals with working stresses, the moisture 
content and drying of timber, floor loadings, floor 


members, the thickness of floor boards, and fastenings 
for flooring. The committee state that their work has 
been somewhat hampered by the lack of scientific data 
and, in consequence, they have been compelled to omit 
reference to certain matters, the inclusion of which 
would have been desirable—more particularly as 
regards the design of joints and the permissible stresses 
on bolts, screws and nails in conjunction with timber 
While it is hoped that the urgent necessity for the 
relevant research will be recognised and that the 
required data will become available in the near future 
the committee feel that, in anticipation of the urgency 
of building work after the cessation of hostilities, it is 
in the public interest to issue the present publication 
as an interim specification to be extended and amplified 
in a complete edition at a future date. 








BOOKS RECEIVED. 


Engineering Thermodynamics. By Proressor CC. E. 
LUCKE. New York: Columbia University Press. 
London: Oxford University Press (Sir Humphrey 
Milford). Price 53s. 6d. net 

United States Geological Surrey. Water-Supply Paper 
No. 866-A. Geology of Dam Sites on the Upper Tribu- 
taries of the Columbia Rirer in Idaho and Montana. 
Part I. Katka, Tunnel No. 8, and Kootenai Falls Dam 
Sites, Kootenai River, Idaho and Montana. By C. E. 


ERDMANN. Washington Superintendent of Docu- 


ments. Price 25 cents. 
United States Bureau of Mines. Technical Paper No. 
630. Carbonizing Properties and Petrographic Composi- | 


tion of Powellton-Bed Coal from Elk Creek No. 1 
Emmett, Logan and the 
Blending This Coal with Pocahontas No. 3- 
Coals. By J. A. DAViIs others. 
Superintendent of Documents 
United States Bureau of Mines. 
Essential Safety Factors in 


Vine, 
Effect of 
and 4-Bed 
Washington : 
Price 10 cents. 
Bulletin No. 439. Some 
Tunneling. By D. Har- 


County, W.Va., 


and 


RINGTON and 8S. H. AsH#. Washington: Superintendent 
of Documents. Price 15 cents.] 
Principles of Ignition. 1 Description of the Main Facts 


and Theories Relating to the Ignition of Inflammable 
Mixtures by Sparks, Flames, 


Dk. J. D. 


Incandescent Solids 
MORGAN. 


(fas 


and Other Sources. By London : 


Sir Isaac Pitman and Sons, Limited. [Price 12s. 6d. 
net. 

United States National Bureau of Standards. Building 
Materials and Structures. Report BMS 79. Water- 


R. B. HUNTER. 
of Documents. [Price 


Distributing Systems for Buildings. By 
Washington : 
15 cents. 


Superintendent 
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PERSONAL. 


Mr. 8S. A. Broome, formerly Supervisor of ky eering 
Trades at Sydney Technical College, Aus t, has 
| recently been appointed Principal of Canberra Technica) 
College. 

The London office of Messrs. THE BrusH | RICAY 
| ENGINEERING COMPANY, LIMITED, and of ESSRS 

Brusu Coacuwork, Liuirep, Loughborough, been 
transferred from Bush House, Aldwych, \ te 
Surrey House, Victoria-embankment, W.C.2. 

Mr. J. P. Tivey, B.A., B.Se., B.E., M.1.1 t.. of 
| Messrs. Australian General Electric Pty. ted 
| Sydney, and Mr. M. T. W. Eapy, A.M.1.F of 
Messrs. McPhersons Pty., Limited, Melbou ive 
been appointed members of the Council for fic 
and Industrial Research, Australia. 

The editorial offices of Tuk Boarp or Trapt Al 
are now at 1-6, Tavistock-square, London C4 
(Telephone, EUSton 4433.) 

Mr. A. W. Wricut, who went to New Zealan ‘ll 
as assistant engineer to the Colonial Gas As- nD 
Limited, and is now engineer and general manag f the 
Napier Gas Company, New Zealand. has bee ed 


President of the Gas Institute of New Zealand. 
Mr. S.C. Vince, M.1.A.E., A.M.Inst.T., senior nu ni 


cal assistant, Birmingham and Midland Motor © :mnnibus 


Company, Limited, Birmingham, has been p: ted 
to the position of chief assistant engineer. 

Mr. G. B. Jones has been elected chairmar f the 
Yorkshire section, and Mr. C. DIAMOND, chairman of the 
Birmingham and Midland section of the Soviet of 
Chemical Industry for the 1942-43 session. 

Dr. H. S. OsBORNE, plant engineer, American Tek 


phone and Telegraph Company, has been nominated 
President of the American Institute of Electrical 
Engineers. 


Mr. Frep HoyLanp, A.M.1.Mech.E., has retired fr 
the position of superintendent of the chemical works of 
Messrs. Newton Chambers and Company Limited 
Thorncliffe near Sheffield, 
service with the firm. 


after 53 years 
T. WHEATLEY 


Ironworks, 
His successor is Mr 


Price, M.A., A.M.1I.Mech.E., A.M.1.E.E. 
Sir Epwarp Beatty, G.B.E., Chairman and President, 
Canadian Pacific Railway, has resigned the Presidency 


but remains chairman of the board Mr. D.C. COLEMAN 
hitherto vice-president, has been appointed President 

chairman and managing director 
Company, Limited, 
but is retaining his seat 


Mr. EpGar R. JAMES, 
of Messrs. The Ruberoid 
linquished the chairmanship 


has re 


on the board of directors. He has been succeeded a> 
chairman and sole managing director by Mr. Db. L 
Inwin, who has been joint managing director of the 
company since 1935. Mr. STEWART PROU DLOCK 
assistant works manager, and Mr. H. L. PLUMMER 
general manager of the contracting department. have 
been appointed directors. 

Lord Portal, Minister of Works and Buildings, has 


appointed Mr. LAWRENCE NEAL to be deputy secretary 
of the Planning Department of the Ministry. 

Mr. H. D. RicHarpson, formerly 
machinery department of Messrs. George 
and Company. Limited, at Sheffield, has been appointed 
the firm’s Stanningley Works. 
will be specially concerned with colliery 


manager of the 
Cohen, 


Sons 


to a new post at neal 
Leeds. He 


plant and machinery. 








AWARD TO SWEDISH ORDNANCE DESIGNER The 
Swedish Academy of Science has recently made a number 
of awards to prominent Among those 


honoured was Mr. Victor Hammar, chief engineer of the 


scientists. 


Swedish Bofors Ordnance Works, who received the 
Arnberg Award at the hands of the Crown Prince of 
Sweden for his “ingenious and original construction- 


in the sphere of war materials.” 


Export or Heavy CHEeMICcALS.—Under the Export of 
Goods (Control) (No. 19) Order, 1942 (S.R. and 0. 1942 
No. 711, price 1d.), the control in respect of certain heavy 
withdrawn. Apart from 

the exportation of all 
licences will be required to export the 
future: chalk, including whiting: 
cement, whether ground of 
carbonate, bicarbonate 


chemicals has been certain 


destinations to goods 1s 


which 
prohibited, no 
following goods in 
caustic soda; calcareous 
unground ; salt sodium 
silicate and sulphate. 


and 


AMERICA rhe 
under the 


IMPORTATION OF HANIY TOOLS FROM 
Minister of Supply has made arrangements, 
Lease-Lend Scheme, for the importation from the United 
States of hand tools, and for agents—to be known 4= 
‘ registered importers "’—to distribute them to intending 
users either directly or through registered merchants 
The latter are prohibited from selling these articles until 
the price has been certified by the importer, and t! 
articles may only be sold to a user for his own business 
or one in which he is employed. 


‘ 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Trova and Steel.—-The state of trade as a whole has under- | 
gone no material change, though the general tendency is 
for production to increase. The raw and semi-finished | 
steel branches are operating at full capacity. The bulk 
of the output consists of basic steel, but there is a growing 
market for acid materials, particularly on Government 
account. Supplies of scrap are’ good. The heavy 
machinery and engineering branches continue to be 
exceptionally busy. Steelworks’ and ironworks’ machin- 
ery and related equipment is in strong demand, and large 
forgings and boiler drums are on order for a variety of 
purposes, including power-station extensions. Boiler- 
makers are also particularly busy. A steady improve- 
ment is reported in the medium branches. The season 
in agricultural machinery and parts is now in full swing, | 
and orders are being received in large numbers. Sheffield 
works are supplying increased quantities of parts and | 
accessories for agricultural machinery of all kinds. 
business is being done also in parts for gas and oil engines. | 
Too! manufacture continues to rank as one of the busiest 
sections of the local industry. 





Good | 


South Yorkshire Coal Trade.—Business is brisk in all 
types of industrial fuel, and collieries are making strenu- 
ous efforts to meet the demand. Steams are moving more 
freely, while smalls and slacks are active. Locomotive | 
coal is in request by railway companies, but the house- | 
coal market is suffering from seasonal influences. 

| 








NOTES FROM THE NORTH. 


GLAsSGow, Wednesday. 
Scottish Steel Trade.—Considerable pressure for de- 
liveries of materials has been general in the Scottish steel | 
trade during the past week, particularly for plates for | 
the shipyards Boilermakers have also been specifying | 
for large tonnages of plates. strong | 
demand as special and alloy In the} 
black-steel sheet trade there has been little change. 
While order books cover a fair tonnage the output could | 
easily be increased. Galvanised qualities are still very | 
dull. Raw material is in fairly good supply but steel- | 
makers would welcome larger deliveries of heavy steel 
The following are the current prices :—Boiler 
plates, 171. 12s. 6d. per ton; ship plates, 161. 3s. per 
ton; sections, 151. 8s. per ton ; medium plates, } in. and 
thicker, rolled in sheet mills, 217. per ton; black- 
steel sheets, No. 24 gauge, 22/. l5e. per ton; and gal- 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. per 
ton, all for home delivery. 

Malleable-Iron Trade.—The malleable-iron makers in 
the West of Scotland have a fair amount of work on hand 
and plant is kept running steadily. Large stocks of raw 
material are now held and the forward position is well 
The re-rollers of steel bars are not particularly 
Supplies of semies are satisfactory and good stocks | 
The current quotations are as follows: 
Crown bars, 15/1. 12s. 6d. per ton; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 158. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—The Scottish pig-iron makers 
continue to be fully employed. The steelmakers are 
pressing for deliveries of hematite and basic iron, and 
foundry grades are also moving more freely. No stocks 
are held by makers as there is a ready outlet for the total 
production. To-day's market quotations are as follows : 
Hematite, 61. 18s. 6d. per ton, and basic iron 61. Os. 6d, 
per ton, both delivered at the steel works ; foundry iron, 
No. 1, 61. 58. 6d. per ton, and No. 3, 61. 3s. per ton, both 
on trucks at makers’ yards. 


Sections are in 


also are steels. 


scrap. 


15s. 





covered. 
busy. 
are held. 











| 


BRITISH CHAMBER OF COMMERCE IN BELGIUM.—The | 


annual general meeting of the British Chamber of 
Commerce in Belgium will be held at the London Chamber 
of Commerce Building, 69, Cannon-street, London, E.C.4, 
at noon on Thursday, May 14. 





SOUTH-WeEsT Essex TECHNICAL COLLEGE.—The third 
annual report of the South-West Essex Technical College, 
Forest-road, Walthamstow, London, E.17, which covers | 
the academic year ended August 31, 1941, shows that nel 
total number of student hours worked during the session | 
1,938,200. This is over twice the total for the 
previous year and 1} times the total for the year before | 
the war. There has been @ considerable expansion in | 
the full-time senior day courses and in the part-time day | 
courses, and, in addition, the entire resources | 





was 


of the | 
College have been used in the prosecution of the war 
effort, both in training and in production. In electrical | 
engineering, 5 Higher and 5 Ordinary National Certifi- 
and in mechanical engineering 4 Higher and | 
6 Ordinary National Certificates have been gained by | 
students. Three students obtained Ordinary National | 
Certificates in building and there were many successes | 
in various commercial subjects. 


cates 





| was shown by overseas users, but in view of the policy 


| quality are obtainable from elsewhere. 


satisfactory supplies, are using larger quantities of sheet 


|of material are substantial. 


ENGINEERING. 


NOTES FROM THE SOUTH-WEST. 


CarRpDirr, Wednesday. | 

The Welsh Coal Trade.—The problem of production | 
was again discussed in the South Wales coalfield during | 
the past week. Increasing criticism was levelled against 
the Government’s proposals to ration coal, especially in 
view of the fact that it was felt that the extra coal | 
could be obtained in other ways without imposing any 
hardships. Mr. Arthur Horner, President of the South 
Wales Miners’ Federation, speaking on production, said 
that the problem before the industry was to overcome 
the difficulties of working under war-time conditions by 
better organisation and a stronger will to produce. If 
they coyld raise the present output by 5 per cent. to 
10 per cent., it would be sufficient to meet all existing 
needs. There was a sustained demand in all sections on 
the steam-coal market during the past week. The amount 
of new business that could be concluded, however, was 
restricted, as practically the whole of the present pro- 
ductions were allocated to the essential war industries | 
and the public-utility andertakings. A sustained interest 


of conserving coals as far as possible for the home trade, 
export licences were only being issued slowly and opera- 
tions were impeded. Best large descriptions continued 
to attract a steady interest, but supplies were difficult 
to stem for delivery over some time ahead. The sized 
kinds were also well provided with forward outlets and 
as there was a good demand for these sorts a steady 
tone ruled. Bituminous smalls were in keen request, 
but potential productions were well sold over some 
months to come and the tone was strong. Best dry 
steam smalls were busy, but inferiors remained slow and 
dull. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Conditions in the iron and allied 
trades do not yet justify the release of much material for 
ordinary industrial purposes but are adequate for require- 
ments directly associated with the war effort. Pro- 
ducers of mést commodities, though busily employed and 
well sold, are in a position to accept orders from priority 
buyers for reasonably prompt delivery. A further 
limitation of the distribution of hematite has been 
necessary, but no difficulty is experienced in obtaining 
ample supplies of all ether descriptions of pig iron. 
There is no shortage of semi-finished iron and steel and 
manufacturers of most finished products are able to keep 
deliveries well up to schedule. 

Clereland tron Trade.—The gradual expansion of 
activity of the foundries has increased the demand for 
pig iron to some extent, but under existing conditions 
Tees-side makers of foundry iron are disinclined to provide 
larger tonnages so long as adequate supplies of suitable 
Much of the pig} 
passing into use in this area is from the Midlands. The 
fixed prices of Cleyeland qualities are ruled by No. 3 | 
descriptions at 128s. delivered to local buyers. 











Basic Iron.—The nominal price of basic iron remains 
at 120s. 6d. 

Hematite.—The shortage of hematite continues. Dis- 
tribution is very closely controlled, and consumers are 
able to obtain acquisition licences only on proving that 
no other class of iron is suitable for the work they have 
in hand. The stabilised values of hematite are at the 
level of No. 1 quality at 138s. 6d. delivered to North of 
England customers. 

Foreign Ore.—Local and other native ironstone is being 
consumed as much as possible in place of foreign ore, but 
larger imports of the latter, particularly of high-grade 
qualities, could be dealt with. 


Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have a considerable tonnage for disposal, but their 
contract obligations are extensive and they are not 
pressing sales. Although negotiations are not frequent 
yrices remain steadily firm at the equivalent of good 
medium qualities at 37s. 6d. f.o.r. at the ovens. 


Manufactured Iron and Steel.—The production of steel 
semies is increasing, but re-rollers, although receiving 


discard steel. Bookings of manufactured-iron firms have 
improved and orders on hand for the heavier descriptions 
A freer issue of specifica- 
tions for heavy joists is reported and sheet mills aré@ well 
employed. The increased output of special alloy steels 
is hardly sufficient for the growing demand. The 
maximum production of plates is rapidly taken up. 


Scrap.—The higher grades of iron and steel scrap are in 
only moderate request, users having covered their 
requirements as extensively as they consider necessary, 
but heavy grades—particularly of steel—are in strong 
demand as consumers are desirous of accumulating good 
stocks of these qualities. 
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NOTICES OF MEETINGS. 








Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

Royat InstirutTion.—To-night, 5.15 p.m., 21, 
Albemarle-street, W.1.. “The Separation of Isotopes 
and Thermal Diffusion,” by Professor James Kendall. 
Friday, May 15, 5.15 p.m., “‘ Galileo and the Springtime 
of Science,” by Mr. H. C. Plummer. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Meter and 
Instrument Section: To-night, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘“‘ Measurements on Im- 
pulse Voltages with a Ballistic Galvanometer,” by Mr. 
G. W. Bowdler. (A luncheon of the Section will be held 
at the Holborn Hotel, High Holborn, W.C.1, at 12.30 


p.m.) North-Midland Students’ Section: Saturday, 
May 9, 2.30 p.m., The Hotel Metropole, King-street, 
Leeds. “‘ The Design and Construction of Sub-Stations,”’ 


by Mr. C. E. Smith. Transmission Section : Wednesday, 
May 13, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Symposium of papers on “ Insulating Oils.” 
(i) “ The Manufacture and Testing of Oils and Oil-Resin 
Saturants for Use in Electrical Equipment,’’ by Messrs. 
A. W. Thompson and J. C. Wood-Mallock. (ii) “ Insu- 
lating Oils for Cables,” by Mr. S. Beckinsale. (iii) “‘ Insu- 
lating Oil in Relation to Circuit-Breaker Failures,” by 
Mr. W. F. Cooper. (iv) “‘ Mineral Oils for Transformers 
and Switchgear,”’ by Mr. A. A. Pollitt. (v) “‘ Maintenance 
of Insulating Oils in the Field,””’ by Mr. L. H. Welch. 
Installations Section: Thursday, May 14, 6 p.m., Savoy- 
place, Victoria-embankment, W.C.2. “ Electricity Ap- 
plied to Single-Bucket Excavators,” by Mr. P. H. R. 


Durand. 
INSTITUTION OF PRODUCTION ENGINEERS.—London 
Graduates’ Section: Saturday, May 9, 3.30 p.m., 36, 


Portman-square, W.1. Discussion on “‘ The Gantt Chart 
on Progress Work,” to be opened by Mr. A. W. Swan. 

Junior INSTITUTION OF ENGINEERS.—North-Western 
Section: Saturday, May 9, 7 p.m., The Engineers’ Club, 
Albert-square, Manchester. Special Meeting. Lecture : 
** Synchrophone as an Aid to War-Time Training ” (with 
demonstration), by Mr. N. Sandor. 

INSTITUTE OF ESTIMATORS—PLANNING AND TIME 
Srupy ENGINEERS.—Sunday, May 10, 2.30 p.m., The 
Waldorf Hotel, Aldwych, W.C.2. ‘“‘ Tungsten Carbide 
Cutting Tools,” by Mr. F. H. Bates. 

INSTITUTION OF CHEMICAL -EENGINEERS.—Tuesday, 
May 12, 2.30 p.m., The Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. Joint Meeting with 
the Chemieal Engineering Group of THE SOCIETY OF 
CHEMICAL INDUSTRY. “ Chemical Engineering in the 
Laundry Industry,” by Mr. F. C. Harwood. 

ILLUMINATING ENGINEERING Socrety.—Tuesday, May 
12, 5 p.m., The Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, Westminster, 8.W.1. 
Annual General Meeting. Address: ‘ Street Lighting, 
Past, Present and Future,”’ by Mr. G. H. Wilson. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 12, 


5.30 p.m., Great George-street, Westminster, S.W.1. 
Ordinary Meeting. ‘‘ Treatment of Water for Domestic 
and Industrial Requirements: Some Problems and 


Methods,”” by Dr. Albert Parker. 

SHEFFIELD METALLURGICAL SocreTy.—Tuesday, May 
12, 7.30 p.m., Sheffield Metallurgical Club, 198, West- 
street, Sheffield, 1. ‘‘ Elements of Industrial Adminis- 
tration,’’ by Mr. G. R. Pryor. 

RoyaL SocreTy OF ARTS.—Wednesday, 
1.45 p.m., John Adam-street, Adelphi, W.C.2.  “ The 
Post-War Home : Its Interior and Equipment.”’ Lecture 
XI, “‘ Domestic Offices: Equipment and Maintenance,”’ 
by Miss Helen Masters. 

NortTu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, May 15, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. “The Damping 
Capacity of Engineering Materials,” by Dr. W. H. Hat- 
field, Mr. G. Stanfield and Mr. L. Rotherham. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Braftth: Saturday, May 16, 3 p.m., 12, 
Hobart-place, -Westminster, S.W.1. Informal Lecture 
on “ Plastics,.”” by Mr. M. D. Curwen. 
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SPECIAL NOTICE: Goops FOR Export.—tThe fact that 
goods made of raw materials in short supply, owing to 
war conditions, are advertised in ENGINEERING should 
not be taken as an indication that they are necessarily 
available for export. 


INSTITUTE OF METALS.—As already announced in our 


| columns, the 32nd annual May Lecture of the Institute 


of Metals will be delivered at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, London, S.W.1., 
at 6 p.m., on Wednesday, May 13. The lecturer will be 
Mr. W. T. Halcrow, M.Inst.C.E., and he will speak on 
“ Water Power and its Application to the Production of 
Metals.”’ 


ENGINEERING. 


KLIP POWER STATION; RAND ELECTRIC SUPPLY 


(For Description see Page 367.) 





Fic. 2. Tursrve Room. 


THE MELCHETT MEDAL.—The Council of the Institute 
of Fuel have awarded the Melchett Medal for 1942 to 
Dr. Arno Carl Fieldner, head of the Technologic Branch 
of the U.S. Bureau of Mines, Washington, in recognition 
of the outstanding merit of his work in connection with 
industrial fuel. In the years before the war the Melchett 
Medallist has delivered a lecture, dealing with some 
aspect of his recent work, at the annual conference of 
the Institute in London. Naturally, it cannot be expected 
that Dr. Fieldner will come to England for this purpose 
under present conditions, but it is hoped that the 
manuscript of his lecture will be received in time to 
make it available for presentation by some one repre- 
senting him, at a special meeting which, it is anticipated, 
will be held in October. The Melchett Medal was founded in 
1930 by the first Lord Melchett, formerly Sir Alfred Mond. 





Tae BELGIAN INSTITUTE.—-Under the auspices of the 

Belgian Government and the British Council, and in 

collaboration with the Government of Luxembourg, a 

Belgian Institute has been established at 6, Belgrave- 

square, London, 8.W.1. The purposes of the Institute 

are to promote closer relations between the people of 

Belgium, Luxembourg and Great Britain; to provide 

a suitable centre for the interchange of knowledge con 

cerning the culture, history, character and achievements 

of the three peoples ; and to provide club premises where 

members and their friends may meet. The organisation 

of the Institute has been entrusted to a small Anglo- 

Belgian Executive Committee, of which Mr. A. F. 

Aveling, C.M.G., is chairman and Mr. E. Norman Lowe 

honorary treasurer. Mr. A. 8. Buckland Cockell, O.B.E., 

M.C., is the director. There will be three categories of 

membership, namely, founder members, with a minimum 

annual subscription of one guinea; and ordinary and 

student members, for whom the annual subscription is 

lds. and Ss., respectively. Membership is open to 

Belgian, British and Luxembourg nationals of either 

sex, and applications should be addressed to the Member- 

ship Sub-Committee, Belgian Institute, 6, Belgrave- Pan | > y . 
main Renken, Bae, Fic. 3. Part or ConpENserR BASEMENT. 
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FUEL RATIONING. 


As the time approaches for the promised debate 
in the House of Commons on the Government 
scheme for rationing domestic fuel, there may appear 
to be some weakening, apparently from political 
motives, of the solid front of Parliamentary opposi- 
tion to the original proposals, but assuredly there 
is none among the ordinary taxpayers who will have 
to foot the bill. 
the acceptance of the scheme substantially as it was 
drafted by Sir William Beveridge and Sir Stephen 

| Tallents was a foregone conclusion, in spite of Sir 


| Stafford Cripps’ subsequent disclaimer; unless it | 


is merely a matter of tactics that the nucleus of the 
rationing department has been already assembled 
Actually, this 
is no more than a logical development from the 
decision of the Government, announced in the letter 
sent on April 22 by Mr. Hugh Dalton, the President 


of the Board of Trade, to Sir William Beveridge, | 


acknowledging the receipt of the report which subse- 
quently appeared as a White Paper.* “As you 
know,” wrote Mr. Dalton, ““ His Majesty’s Govern- 


ment, while not, of course, committed to all the | 


| details in your report, have decided to introduce 


| rationing. 


as soon as possible a comprehensive scheme of fuel 
It is, perhaps, as well that the Govern- 


| ment should not consider themselves bound to adopt 


** all the details * in the report, for some of them are 
more than a little indeterminate ; but this is not a 


| case in which it can be said with any truth that the 


Stationery Office, 1942. 





principle is the main thing and the details can safely 
be left to be hammered out subsequently. The 
details are as material as the principle in providing 
answers to the two questions that really do matter, 
namely, Is rationing necessary ? and, Can it be 
made to work satisfactorily ? On these points,Sir 
William’s own cogitations, as summarised in his 
report, are illuminating. 


‘“‘T began my present enquiry,” he writes, “ with 


| considerable doubt as to the desirability of rationing 


fuel and with a preference for the alternative method 


of improving production, either by concentration 





Cmd. 6352. London: H.M. 


{Price 2d. net.) 


* Fuel Rationing. 


On the Government side, however, | 


of the available labour force on the best seams in 
the best mines or by a war-time increase in the statu- 
tory hours of work. Even if rationing is practicable, 
as I believe it is, the question may still be asked 
whether a deficiency of the order . . . of 10,000,000 
tons would not be met better and more cheaply 
by the alternative method of increasing production 
(as the main measure, combining with this an appeal 
| for voluntary economy in households and restrictions 
|on establishments and industries. I am not in a 
| position to judge with special knowledge how much 
jcan be expected at once from efforts to increase 
| production, but almost irrespective of these proba- 
| bilities, I now incline to the conclusion that since 
| rationing on certain conditions is certainly practic- 
| able the case for rationing is made out.” Sir William 
| then proceeds to set out the arguments in fayour of 
| rationing, which fall under four main heads : (a) that 
no alternative to rationing secures correct distribu- 
tion of whatever coal there is ; (6) that difficulties of 
| fair distribution in the coming year will be increased 
by the growing demand and diminishing supplies ; 





“| (c) that provision must be made for 1943 as well as 


| 1942, and it is prudent to introduce rationing while 
| it can be comparatively mild, “ so that it may work 
| without disaster if the screw has to be tightened ”’ ; 
and (d) “ that the public will prefer fair compulsion 
and will reject appeals.”’ Of all these arguments, 
| we like the last least. “ Fair compulsion” may 
| look very attractive on paper but in practice it is an 
unattainable ideal so far as fuel rationing is con- 
|cerned ; and, anyway, all that the public really 
wants is a greater supply of fuel—which, in effect, 
| has been rationed for many months past. 

| Having discussed “ The Case for Rationing,” the 
|report goes on to outline “ Four Conditions of 
| Success,” which may be briefly summarised as 
| follows: (1) a decision must be given “ within the 
next few days” (the report is dated April 19) to 
allow of printing and distributing ration books, 
organising staffs, etc., before the consumption 
| begins to rise in September; (2) “the setting up 
forthwith of the necessary central organisation,” 
which “ must have added to it two or three first-rate 
administrative officers and be given adequate 
authority to obtain without establishment delays 
the necessary divisional and local staff” ; (3) imme- 
‘diate safeguarding of the suppliers of fuel against 
any further depletion of their staff and equipment ; 
and (4) “ giving to supplies of domestic coal required 
to honour the ration a priority second only to that 
of operational requirements.” These are the essen- 
| tials of success, Sir William declares, if a decision 
is given in favour of rationing ; if the decision is 
against rationing, it is necessary that “the alter- 
native measures of increased production should be 
pressed at once with a vigour sufficient to ensure 
results.” 

We have quoted at some length from the report, 
and with a free use of verbatim extracts, because 
it appears to us that most of the arguments for 
rationing, and the conditions precedent to its 
successful introduction, are at least as effective 
arguments for abandoning the scheme and pressing 
on with measures for increasing production ; though, 
perhaps, increasing production is not alone the goal 
to which endeavour should be directed—increasing 
deliveries to the consumer is the real crux of the 
matter. Sir William’s exposition of the process by 
which he became a self-convert to rationing is 
interesting: he began with “considerable doubt 
as to the desirability of rationing fuel,” passed to 
a stage of belief in its practicability, and ended by 
inclining to the conclusion that, because it is 
practicable (“on certain conditions ”) it should be 
adopted. Except for the question of desirability, 
on which no serious doubt can be entertained, this 
reasoning is quite as applicable to the case for 
increasing production to a point that would make 
rationing unnecessary. We believe that increased 
production is desirable; after considering the 
possibilities from various angles, we believe that it 
is practicable (“on certain conditions,” again) ; 
ergo, the case for increasing production is made out. 

Three of the four heads of the case for rationing 
are almost equally amenable to re-alignment: the 
| fourth—the alleged preference of the public for 
|“ fair compulsion ”"—we have questioned already. 
| That none of the measures alternative to rationing 
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secures correct distribution is true, though little 
enough evidence has been adduced so far to show 
that “ distribution on the registered and 
assessed needs of customers, that is, by rationing,” 
is going to be any better. The heat requirements of 
individuals are not exactly calculable from their 
age, occupation, and the latitude, altitude and aspect 
of their dwelling places; and, although, as Sir 
William postulates, “the units for fuel rationing 
must be households,” this is only so for reasons of 
administrative convenience. In the rationing of 
domestic fuel, in which power requirements are less 
important than heat and light, the needs of the 
individual are the real criterion and the best person 
to assess them is usually the individual concerned, 
especially if he has to pay the bills. At present 
prices, it is improbable that hoarding of unrationed 
fuel would take place to an extent that would 
notably accelerate the present onset of inflation, 
even if the means of distribution were improved 
pro rata with the fuel output ; but if the consumers 
of solid and liquid fuels were to lay in stocks while 
the opportunity served, this is no more than they 
were being officially exhorted to do, not so long ago. 
It is surely better that the available reserves should 
be distributed as widely as possible and not hoarded 
at a few points, most of which are likely to be fairly 
vulnerable to air attack; then, ‘if the screw has to 
be tightened,” the reserves will be as near as possible 
to the places where they will be needed. 

Four conditions are deemed to be necessary for 
success in fuel rationing, but two only of them would 
probably go a long way towards solving the fuel 
shortage, even at the present time, if rigorously 
applied ; had they been adopted at the outset, and 
strictly maintained, it is possible that there would 
have been no fuel problem at all. These two con- 
ditions are the third and fourth of the four listed 
in the report; namely, safeguarding fuel suppliers 
against further depletion of their staff and equip- 
ment, and the granting to domestic coal in transit 
of all but absolute priority. To satisfy these con- 
ditions would call for no costly printing of ration 
books, posters, and hosts of new forms, no elaborate 
and expensive staff ; possibly even the two or three 
first-rate administrative officers could be dispensed 
with. The loss of the younger men from the pits— 
80,000 to the Forces and 60,000 to,other employ- 
ment—undoubtedly has affected the production of 
coal; but much less than that number of fit men, 
working steadily, would probably make up the lee- 
way, granted good distribution. The Times, in a 
recent leading article, estimated that 20,000 actual 
coal getters would do all that was necessary. In 
fairness to the protagonists of rationing, it must be 
admitted that there is much more in the question 
than the mere provision, or recovery from other 
occupations, of 20,000 face workers; there is, for 
one thing, the incidental task of finding, loading and 
dispatching another 3,000 to 4,000 railway wagons a 
day. This is not an insuperable obstacle, how- 
ever, and, in any case, is unlikely to impose any 
greater strain on the national economy than would 
result from the creation of a new department, with 
a complement of many thousands, not only com- 
pletely non-productive in themselves but, by virtue 
of their inevitable interference with the affairs of 
the entire community, a source of decreased pro- 
duction by others. 

As we go to press, there are rumours of an 
amended scheme which is to be urged upon the 
Government; instead of attempting to ration 
every one of some 12,000,000 households by a 
comprehensive scheme embracing all forms of fuel, 
it is to be proposed that coal only should be rationed, 
though it is not clear from the brief announcements 
hitherto made whether, in that case, all coal supplies 
would be included, or only domestic coal. If the 
plan is extended to cover industrial coal, including 
supplies to public utilities, some form of local 
unofficial rationing might be necessary unless ample 
reserves are available to carry over spells of excep- 
tionally severe weather, such as have occurred during 
the past two winters. Everything points to an 
increase in production, with closer attention to 
distribution, as the simplest and most effective 
solution of the fuel position. Fuel rationing, how- 
ever efficient, cannot be other than a burden on the 
community. 
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THE ADVANCEMENT OF 
SCIENCE. 


In discussing scientific progress at the present 
time, it is usually taken as axiomatic that the pheno- 
menon is a new one and that mankind has now to 
deal with an entirely novel set of conditions. This 
point of view was clearly implicit in the majority 
of the contributions made to the conference on 
Science and World Order, which was held by the 
British Association last September. Quantitatively, 
this idea is correct ; qualitatively it is not. Some 
of the advances and developments which have had 


profound influence on human affairs have a long | 


history. Among them are to be counted the inven- 
tion of an alphabet and of Arabic numerals. As 
there is a great civilisation still conducting its 
affairs by means of ideographic writing, and as the 
Roman Empire carried on without Arabic counting, 
it may be held that neither of these inventions was 
an essential contribution to progress. 
of any such contention would be more than doubtful, 
but it need not be contested at the moment as there 
are other historic examples of development which 
illustrate even more clearly the fact that the advance- 
ment of science is not a new phenomenon. Among 
these, the invention of printing occupies a high 
place. 

The content of the word “ science” is not easy 
to specify in brief terms. Nuttall’s definition, 
“ knowledge reduced to a system,” appears to be as 
satisfactory as any likely to be found. Although 
in everyday usage, science is applied, in the main, 
to the formal bodies of theoretical knowledge which 
constitute modern chemistry, physics, biology, and 
so on, it is clear that the word equally covers the 
applications of these A study of the 
proceedings of the British Association, particularly 
such as are recorded under Section G, will show 
that the term is held to cover the whole field of 
application of the mechanical arts. The same 
thing was clearly illustrated at the conference on 
Science and World Order, of which a report has now 
been published.* A majority of the speakers con- 
cerned themselves with the social implications of 
modern advances in applied physics ; that is, with 
the development of engineering both in its scien- 
tific and practical aspects. 


* ologies.”” 


The tacit assumption that we were faced with an 
entirely new order of conditions in human affairs, 
which appeared to be made by so many speakers, 
was not shared in by Mr. H. G. Wells. He pointed 


out that “the practical liberation of the world | 
which, incidentally, might be taken as an | 
“ began with the | 


mind ” 
alternative definition of science 
invention of paper and of printing from movable 
type.” Although the invention of printing is not 
usually taken as an example of scientific advance, 
it nevertheless was one. 


been joined by another, which may briefly be 
described as practically instantaneous communi- 
cation throughout the world. The instruments of 
this, the telegraph, the telephone and radio trans- 
| mission, differ in their qualities and applications, 
but in broad terms are similar in their effects. This 
particular development received much attention at 
the conference, many speakers also concerning 
themselves with advances in the cognate sphere of 
transport. Developments in manufacturing pro- 
cesses formed the text of other speakers and, apart 
from the attention naturally paid to biological 
| progress, it might almost be said that the main 
| subject of the conference was the sociological effect 
of the modern developments of engineering. 

The report is of great interest and contains a 
| mass of information on applied science, education, 


research and governmental control, presented by | 


authoritative speakers. Education is clearly the 
fundamental matter which must determine the scien- 
| tific progress of the future, and the contributions 
by Mr. J. G. Crowther, Professor Max Born, Professor 
J. A. Lauwerys, Dr. Julian Huxley, and others, are 


* Science and World Order. Transactions of a Con- 
ference of the Division for the Social and International 
| Relations of Science. London: The British Association. 
[Price 5s.). 


The validity | 


What has now happened | 
is that this fundamental tool in human hands has | 
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important contributions to the question. More 
than one speaker referred to the delay which has 
always occurred between a scientific development 
}and its application in practical form. Professor 
' J. D. Bernal suggested that this period averaged 
about 150 years. Sir Lawrence Bragg, in his Royal 
Institution lecture, which we dealt with on page 272, 
ante, fixed it at about 50 years. There j 
need to discuss the relative accuracy of 
figures ; both speakers were merely illustratin 
|divorce between pure science and practice. 
| Lawrence Bragg’s remedy was the more practical 
education of physicists, and it is of much interest 
to find Professor Max Born advocating somewhat 
similar measures, particularly in a closer association 
[he 


“au 


s no 
these 
the 
Mir 


| between educational and research authorities. 
deprecation of very large research bodies b 
Lawrence Bragg was by no means generally ap 
proved at the conference, and various proposal! 
| for elaborate world-research organisations will 
| found in the report. 


\ 


Bringing education in physics into closer touch 
with practical life is not the only way in which 
| advances in science may be made more immediately 
l available to industry. An alternative is to create 
scientific bodies which have some form of adminis 
trative control of industrial activity. Proposals 
}of various kinds for some such regulation of 
| affairs were made by various speakers. None, we 
| think, actually advocated the complete control of 
| industry such as exists in Russia, although Dr. A 
| Labarthe thought that “scientists, experts and 
engineers * should be given “ the preponderant posi 
| tion which they should occupy in modern life.” In 
|a sense, this was the text of the whole Conference, 
lalthough the Declaration of Scientific Principles, 
| with which the report concludes, makes no definite 
| suggestion that the conduct of affairs, which is the 
| function of government, should be turned over to 
| scientific men. 

The point of view that in some way the applica 
tions of science, that is, industry, should be con 
| trolled by some super-scientific body was implicit in 
|a remark made by Professor Bernal. After giving 
| the figure of 150 years between discovery and 
| application, which we have already quoted, he went 
on to point out as a simple exaniple that “ the Zip 
fastener existed in a complete form for 15 years 
before anyone could be got to take it up.” This 
piece of information was not given merely for its 
historic interest: it formed part of an argument 
for an International Resources Office which would 
concern itself with standards, the organisation of 
research, the analysis of statistics, and so on. There 
was no direct suggestion that it should control 
industry, but if it is to eliminate the loss of 15 years 
in the application of a mechanical invention, it is 
difficult to see that it can do so in any other way 
than by ordering that the invention shall be put 
into production. 


It may be, it isindeed probable, that the extensive 
and overriding controls which have been introduced 
into most countries to assist in the prosecution of 
the war will be continued, in modified form, in times 
of peace. If so, this report will form an admirable 
text book for the politicians who will administer 
them. That governments will become scientific, or 
will consist mainly of scientific men, is too much 
to hope, but it is not improbable that the con 
sultative authority which various scientific bodies 
| now possess may be extended and strengthened, and, 
in some matters may spread over an international 
| field. Although we have suggested that the impact 
of science on daily life is not a new thing, the 
intensity of its effect has enormously increased and 
the account of various existing organisations, and 
suggestions for new ones, which will be found in this 
report together form an admirable nucleus around 
which the discussions of the statesmen and _ politi- 
cians who are to shape our future might profitably 
revolve. . The possibilities of science have now out- 
grown the stage when they could be left to leaven 
life without control, and as the main functions of 
government are still likely to be carried on by non- 
scientific people, the British Association has done a 
public service in publishing this report in which the 
| scientific point of view, in its various aspects, is 
| stated in a way that any educated nfan can under- 
' stand. 











May 8, 1942. 


NOTES. 


INDUSTRY AND Post-War RECONSTRUCTION. 


Lorp DupLey Gorpon, President of the Federa- 
tion of British Industries, speaking at a meeting of 
the Leeds branch of the Federation on April 28, re- 
ferred to problems of post-war reconstruction. “One 
thing we can be certain of,” he said, “is that, after 
the war our foreign trade position will be fundament- 
ally different from what it has been since the indus- 
trial era commenced during the last century. 
Inevitably we shall have become a debtor instead of 
a creditor nation. Inevitably, also, we shall be 
drawn into closer consultation on world trade pro- 
blems with other countries, including not only the 
members of the British Commonwealth of Nations 
but also the United States and Russia. One con- 
tribution to the agenda that we should begin to 
consider now is: How can British export trade be 
restored, not merely to as flourishing a condition as 
before the war, but to make up the gap left by the 
foreign assets lost as part of our contribution to the 
war effort ? This is but one of the many problems 
that will have to be discussed, but for Britain, as the 
greatest importing country of the world, it is a 
matter of life and death.” With reference to the 
tendency towards industrial development in coun- 
tries which, formerly, had been less highly indus- 
trialised than others, Lord Dudley Gordon expressed 
the opinion that “we shall have not merely to 
acquiesce in, but even to encourage, the further 
development of industry in such countries, so that 
their standard of living and therefore their purchas- 
ing power can be increased ; even though, taking the 
short-term view, some sections of our own industries 
will doubtless be adversely affected. In this matter 
it will be particularly vital to work in close concord 
with the highly developed industry of the United 
States of America.”” On the subject of taxation, 
he commented that, while cordially assenting to the 
principle that it was immoral for inordinate profits 
to be made out of the war, they could not but 
deplore the purely political considerations which led 
to Excess Profits Tax being imposed at the rate of 
100 per cent. There was little doubt that such a 
tax impaired the efficiency of industry and removed 
many of the incentives to cheap production. The 
true cost of the war could not be measured merely 
by the cost of producing munitions of war; they 
must include the vast expenditure necessary to 
restore their industries to a peace-time basis. 
Taxation at its present level totally prohibited the 
possibility of industry providing, from its own 
resources, those reserves which should now be being 
built up to meet post-war costs. The Government 
had recognised the problem, notably in last year’s 
Finance Act, when an undertaking was given that 
20 per cent. of the E.P.T. paid at 100 per cent. 
would be returnable after the war. They were 
grateful for the Chancellor’s promise to give, in this 
year’s Finance Act, a statutory right to this return 
after the war. Lord Dudley Gordon also referred 
to a tendency on the part of the Supply Departments 
to curtail the amount of profit allowed on Govern- 
ment contracts. This might well result in the 
manufacturer, in spite of vastly increased turnover 
and the expenditure of much hard work and 
ingenuity, being prevented from reaching his 
standard profit. In view of post-war conditions, 
this was a short-sighted policy. 


Tue INsTITUTE OF FUEL. 


In spite of increasing specialisation in both 
science and industry, the multiplication of technical 
organisations is not necessarily advantageous ; for 
example, there must be few who regret that the 
Institution of Fuel Technologists and the Institu- 
tion of Fuel Economy Engineers had only short 
ndependent lives, measurable by months rather 
than years, before they were merged as the Institute 
of Fuel in July, 1927, under the chairmanship of 
the late Lord Melchett, then Sir Alfred Mond. That 


this joining of forces was sound policy is shown by | 
the present strength of the Institute, which held its 
annual general meeting on Thursday, April 30. | 
Fifteen years ago the membership was about 350; | 
it is now over 1,200, the total on December 31, 1941, ' 


}at the meeting, being 1,113. 
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according to the Report of the Council presented | is expected in whatever branch is chosen or allocated. 
The practical charac-|The scheme is more or less experimental at the 
ter of the papers presented and the vigorous dis-|moment, and some modifications may have to be 
cussions which usually follow them are sufficient | made, but women have already shown that they 
evidence that the Institute of Fuel is something | are inherently capable of efficient technical work, 
more than a body of men interested chiefly in the | and in the specialised jobs in which the present 
academic side of their work. The revenue for the | circumstances abound, a technically-minded girl 
year was 2,976/. and the expenditure 2,529/. The | is likely to be as useful as a technically-minded boy 
report was submitted to a general meeting which | of the same educational standard and natural gifts. 
followed an informal luncheon. The luncheon ter-| Intending candidates should apply in the first 
minated in an interesting ceremony when the Presi-| place to the Ministry of Labour and National 
dent of the Institute, Mr. W. M. Selvey, on behalf of | Service, St. James’s-square, London, 8.W.1, mark- 
the Council, presented some handsome pieces of | ing the correspondence “ W.T.S.R.” Firms wishing 
silver to the general secretary, Mr. P. C. Pope, as a | to avail themselves of the new service should apply 
token of gratitude and appreciation for the work | for a list of Appointment Offices, of which there are 
he had done for the Institute since September, 1927, | 30 distributed over the country. 

when his colleague, Mr. Harvey, retired. Mr. Pope, 
said Mr. Selvey, had been associated with the 2 — 
Institute of Fuel since its foundation and had pre- | Tae “ MEN or Mavpstay's. 

viously been chairman of Council of the Institution; J, Eyormeerme of January 9, 1942, there 
of Fuel Economy Engineers when that body Was | appeared a letter from Mr. W. H. A. Robertson, 
founded towards the end of 1925. The transaction |M.I.Mech.E., inviting readers who had been em- 
of the formal business before the meeting _WaS | ployed by the famous engineering firm of Maudslay, 
followed by the presentation of a paper entitled| Gons and Field, which closed down in 1900, to 
“ft ractical Application of Gas Producers ‘to Road | communicate with him with a view to arranging a 
lransport, including Passenger Service Vehicles, reunion. Mr. Robertson’s efforts, by this and other 
by Mr. 8. G. Ward, Ph.D., and Mr. W. J. Morison, | means, to trace former Maudslay men reached their 
M.I.A.E. After a brief general survey of the pro- | fruition on Saturday, May 2, when some 15 met at 
blem, the paper dealt with the results so far jointly | St. Ermin’s, Westminster, S.W.1, as his guests at a 
achieved by the Trilling group of omnibus companies | luncheon which was extended far into the afternoon 
and the Mining Department of the University of |}, the feast of reminiscence stimulated by a col- 
Birmingham in the development of producer-gas | jection of interesting relics of the firm and the 
propulsion satisfactorily applicable to heavy vehicles. | personalities connected with it. Among the exhi- 
From these results it was argued that experience bits were some early drawings of marine engines, 
was now sufficient in volume and character to| and a plan of the Lambeth works, drawn from data 
warrant a greater number of vehicles being con- supplied by Mr. F. Winterborne. Among those 
verted to run on producer gas. The trend of the present were Mr. Joseph Maudslay, M.I.Mech.E., 


discussion on the paper was generally one of assent, 
though one or two speakers expressed disappoint- 
ment that the last ten years or so had not shown 
greater advances. 


Women’s TECHNICAL SERVICE REGISTER. 


While it is unquestionable that the services of 


| Mr. Cyril Maudslay, and the Bishop of Lewes (the 
Rt. Rev. H. Maudslay Hordern, M.A.) (great- 
| grandsons of Henry Maudslay), Mr. H. Cecil Booth, 
| M.Inst.C.E., Mr. J. M. Dewar, M.I.N.A., Mr. Walter 
iT. Dunn, M.1.Mech.E., Mr. C. B. Collett, 
M.1I.Mech.E., Colonel P. H. Johnson, D.S.O., Mr. 
J. W. Harper, M.I.N.A., and Mr. J. T. Shepley. 
Mr. H. C. Booth contributed some entertaining 


women are now indispensable in munitions produc- | recollections of ‘‘ Maudslay Men and Methods,” 


tion, greater benefit to the nation would sometimes 
accrue by more discriminate employment. Quite 
apart from questions of physique, there are condi- 
tions of temperament and education which may | 


bench than at a lathe or milling machine. 
which demand technical aptitude rather than mere | 


| with special reference to the problems presented 


|by the construction and operation of the Great 
| Wheel at Earl’s Court and its successors at Paris 


and Vienna. Mr. Cyril Maudslay responded, paying 


conceivably make their possessor a much greater|a particular tribute to the work of the late Mr. 
success at, say, the drawing board or on the testing 
Tasks | with marine engines for the British Admiralty and 


Henry Warriner, more especially in connection 


a number of foreign navies. Mr. Joseph Maudslay 


manual dexterity are likely to become more numer- | recounted how he had gradually collected the set of 
ous as time goes on, owing to the calling up of | original Maudslay standard taps and dies (which 
young men with technical qualifications and the | considerably antedated the Whitworth standards), 
increasing expansion of engineering industries. A | now at the Science Museum. Mr. Walter T. Dunn 
demand for women with such an aptitude already | then submitted the “ specification ” for a Society of 
exists and will certainly become more insistent. In | the Men of Maudslay’s, for the purpose of arranging 
an endeavour to meet it, the Ministry of Labour and an annual meeting. Mr. J. M. Dewar supported the 
National Service have opened a special section of | proposal, which was carried unanimously, and pro- 
the newly-formed Appointments Register to be| ceeded to give an excellent demonstration of the 
known as the ““ Women’s Technical Service Regis- | purposes which its formation could serve, by regaling 
ter.” The persons who it is hoped will enrol on| the company with some reminiscences of the early 


this register are women of secondary school or 
equivalent education who have taken the School 
Certificate with credits in mathematics, physics or 
chemistry, or any higher examination in which one 
of these subjects is included. Women already in 
the national service should not abandon that work 
to seek new positions through the register; it is 
desired to tap new sources and for this reason no 
upper age limit has been imposed. Volunteers will 





days of the Belleville boiler in British naval and 
mercantile vessels. Mr. Robertson, whose initiative 
had brought it about and who, to mark the occasion, 
had prepared a historical brochure containing a 
number of illustrations of the works and their pro- 
ducts, as well as portraits and a staff group dating 
from 1893, was elected first President ; Mr. W. T. 
Dunn, honorary secretary and treasurer; and 
Messrs. Joseph Maudslay, Cyril Maudslay and 


be given an appropriate training either by employers | F. Winterborne, first members of the Committee. 
or in technical institutions and will then be drafted | It was agreed that the meetings should take place 
to such posts as that of junior draughtswoman ; | annually in London on the first Saturday in May. 
engine tester, electrical technician and _ tester ; | We understand that Mr. Dunn has the names and 
instructor in works training schools; assistant in | addresses of rather more than 20 former Maudslay 


| planning, production and progress departments ;| men, forming the nucleus of the Society, but it is 


assistant in estimating and rate-fixing offices ;| believed that there are many more whose present 
motion or time study worker ; laboratory assistant | whereabouts have not been traced. We have 
for radio and other branches of research ; assistant | pleasure, therefore, in supplementing Mr. Robertson’s 
in mechanical testing and metallurgical depart- | letter in our issue of January 9 with the request that 
ments, ete. A certain latitude of choice will be | all former employees of the firm, either at Lambeth 
allowable, according to the wishes expressed by the or at Greenwich, who have not already been in 
volunteer at the acceptance interview, and, as far| communication with him, should make themselves 
as possible, local preferences will be considered ;| known to Mr. Walter T. Dunn, M.I.Mech.E., 72, 
but, at the same time, whole-hearted co-operation | Elphinstone-road, Hastings. 





OBITUARY. 


MR. FREDERICK BRYANT, 
C.B., O.B.E. 


WE regret to record that one of the victims of the 
German air attack on Bath, on the night of Monday, 
April 27, was Mr. Frederick Bryant, C.B., O.B.E., 
a former member of the Royal Corps of Naval 
Constructors, who retired from the position of 
Deputy Director of Naval Construction about a 
year before the outbreak of the war. He was 63 
years of age. 

Mr. Bryant entered the Admiralty service in 
1893 as a shipwright apprentice at H.M. Dockyard, 
Portsmouth, where he passed through the Dock- 
yard school and, in 1897, proceeded to Keyham 
College as a student of naval architecture. In the 
following year, he was sent to the Royal Naval 
College, Greenwich, to take the three years’ ad- 
vanced course leading to an appointment as assistant 
constructor, for which he qualified in 1901. His 
first post was at Portsmouth, but soon afterwards 
he was transferred to London for duty in the depart- 
ment of the Director of Naval Construction, where 
he remained for some ten years. In 1911, he was 
appointed to Devonport Dockyard, in charge of the 
drawing office, remaining there until 1915. During 
this period he was concerned with a number of 
important contracts, notably the building of the 
battleships Centurion, Royal Oak and Warspite 
and the battle-cruiser Lion. On leaving Devonport 
in 1915 to return to the Admiralty, Mr. Bryant was 
promoted to the rank of Constructor. He spent two 
years in the Dockyards Branch at the Admiralty, 
and was then sent again to Portsmouth in con- 
nection with the construction of the K 


the Admiralty as an acting Chief Constructor, being 
confirmed in that rank in 1922. In 1928, he became 
an Assistant Director of Naval Construction, serving 
in this capacity under Sir William Berry and, later, 
under Sir Arthur Johns. On the retirement of Mr. 
E. L. Attwood in 1932, Mr. Bryant succeeded him 
as Deputy Director, retaining that position until 
his own retirement in October, 1938. Five years 
earlier, he had been elected a member of Council of 
the Institution of Naval Architects, having been a 
member of the Institution since 1910. He also 
served on the Education Committee and the Bene- 
volent Fund Committee of the Institution, and on 
the Engineering Divisional Council of the British 
Standards Institution. 


MR. D. K. TULLIS. 


| 
WE note with regret the death of Mr. David 


Kiel Tullis, which occurred at Colintraive, Kyles 
of Bute, on May 2. Mr. Tullis who was founder and 
for many years managing director of Messrs. D. & J. 
Tullis, Limited, Kilbowie Ironworks, Clydebank, 
Glasgow, was the son of the late Mr. John Tullis 
and was born on December 26, 1866. He was 
educated at the High School, Glasgow, and at 
Abbey Park College, St. Andrews, and then entered 
the Reinscherd Engineering College, Prussia, where 
he studied for two years, gaining the college 
diploma. On his return to Scotland in 1884, Mr. 
Tullis became an apprentice in the London Road 
Iron Works of Messrs. Duncan Stewart and Com- 
pany, Limited, Glasgow, and for the next six years 
was engaged in the pattern and erecting shops and 
in the drawing office, meanwhile attending courses 
at the Glasgow and West of Scotland Technical 
College. In 1890, he went to the United States 
and joined the staff of the Watts-Campbell Corliss 
Engine Company, Newark, New Jersey, and, later, 
that of Messrs. William Cramp and Son, shipbuilders 
and engineers, Philadelphia. In both firms he held 
positions of trust and, while with Messrs. Cramp, 
was engaged in the drawing office for nine months, 
chiefly on Government work. Mr. Tullis returned 
to Glasgow at the end of 1891 and founded the 
firm of Messrs. D. and J. Tullis, engineers and 
ironfounders, Clydebank, who specialise in the 
manufacture of laundry machinery. Mr. Tullis was 
elected a member of the Institution of Mechanical 
Engineers in 1901 and was a member of the Insti- 
tution of Engineers and Shipbuilders in Scotland. 


class of | 
submarines ; but in 1918 he was back once more at | 


rj th as possible. The waterway is c . . 
| towing path as 5 ; : y emtenstes | dikes, single or double. 
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INLAND NAVIGATION AND 


CANALS. 
By J. M. Lacey, M.Inst.C.E. 


Part I.—Rivers.—Rivers, so far as they are applic- 
able for the purpose of navigation, may be regarded 
as natural canals, the section, inclination, and 
speed of current of which vary within limits of 
considerable range. They may be divided into two 
classes, floatable or navigable, according to their | 
adaptation to the needs of commerce. A river is 
said to be floatable when rafts of firewood or lumber 
can always meet with sufficient depth of water, 
and a sufficient width of section, to descend either 
by the natural course of the river, or by retaining 
the flow in artificial basins from which it is allowed 
to escape at regular intervals. In this country, 
rivers are rarely used in this manner; timber 
forests are so few, and so peculiarly situated, as 
not to require this imperfect form of navigation. 
An example of the manner in which a shaliow river 
has been made suitable for navigation of the kind 
under consideration is the Upper Yonne, in France. 


|A number of dams are thrown across the river, 


forming a series of still-water ponds in which the 
trains of wood are formed and floated to the sluices 
in the dams. The width of these sluices is from 
18in. to 2 ft. greater than that of the train or barges 
to be passed; and the walls should splay out 
immediately above and below the passage. These 
sluices have falls varying from 2 ft. to 3 ft., and 
their floors in the passage should be from 28 ft. 
to 34 ft. long. The best position for the sluice is 


.* 
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(7961.4) | 
in the centre of the dam, but for the purpose of 
navigation it is desirable to bring it as close to the 


for a distance of from 300 ft. to 500 ft. beyond 
the end of the floor. Fig. 1 shows the plan of such 
a dam on the Yonne. 

The minimum width of a floatable river is about 
15 ft. to 20 ft., and its minimum depth at the 
moment of flashing should be 2 ft. It is to be 
observed that dams across a river affect its level 
to, distances considerably beyond the point where 
the line of their crest meets the line of the natural 
flow of the water. By retarding the velocity of 
flow, the water level is raised and held back in a 
proportion which increases with the rate of flow, 
giving the well-known “back water curve.” In 
Burma, considerable difficulty is experienced in 
floating teak logs down the tributary streams 
draining into the Irrawaddy River on account of 
the over-burden of silt carried down by these 
streams, and a method has been adopted of river 
training whereby the silt is caused to be deposited 
on the margins. and a stable channel formed.* 

The solution of the questions connected with the 
establishment of river navigation is attended by 
so many difficulties, both technical and commercial, 
the importance of which varies with almost every 
case, that it is impossible to lay down any invariable 
rule to guide the conduct of an engineer. Local 
circumstances influence so greatly the economical 
results of such works that the capabilities of every 
river require individual examination. Where the 
navigation is entirely downstream and there is 
sufficient depth of water, and where the flow of 
the water alone is the moving power, the only | 
danger arises from too great a velocity of the 
current. If the navigation takes place entirely 


* See Regulation of Rivers without Embankments, by 
(1924.) 
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upstream, works which would retard the velocity 
of the stream produce not only a great saving in 
motive power, but also enable larger vessels to je 
employed; the question in this case is simply 


| whether the navigation is sufficiently active to 


justify increased expenditure. If navigation takes 
place in both directions, and in variable proportions 
the solution admits of endless variety. 

Before laying down any project for the improv 
ment of a river for navigation, a hydrographica! 
survey is necessary, and the mean, maximum, and 
lowest water levels, at various points along t}) 
course, must be obtained, extending over as lo: 
a period of years as possible. There are thy 
levels in a river which are important in connecti: 
with navigation, namely, the highest, the highest 
at which navigation can be carried on, and t} 
lowest. The velocity and volume of flow must ix 
gauged at the above states. The nature of the bed 
and the tendency of the river to scour or fill should 
be ascertained, together with the form and tonnag« 
of the boats in use upon the river, or upon any 
other river with which it communicates. 

The first considerations which arise in examining 
the need to improve a river navigation is whether 
the old channel should be maintained or a new 
channel opened. By opening a new passage between 
extreme points the regime of the river may be 
completely altered, as in the case of the Bedford 
River excavated in the Great Ouse. Humphrey 
and Abbot, in the case of the Mississippi River, 
were of opinion that straight cuts were dangerous 
to the regime. The policy of the Mississippi River 
Commission between 1894 and 1920 contemplated 
the prevention of “ cut-offs”; none were allowed 
to occur during that period, resulting in the 
‘Greenville Bends.”’ Opinion is now tending to 
the view that cut-offs in the lower reaches of the 
Mississippi are less violent and destructive than in 
the upper reaches. The superior quality of the 
banks and the comparatively gentle current combine 
to prevent violent and destructive channel changes 
in the lower reaches. A careful examination of the 
course of a river generally shows that there is one 
course (the “ thalweg *’) in which the deepest water 
is maintained, and in which the channel is more 
stable. By blocking up subsidiary and “ by chan- 
nels,” and by assisting scour by deepening shoal 


places, a good navigable channel can be obtained. 


Want of depth is sometimes obviated by con- 
tracting the channel, either by transverse dikes or 
spurs fixed to one or both banks, or by longitudinal 
Where rivers are divided 
into numerous branches by islands in mid-stream, 
the dikes are established in such a manner as to 
close up the smaller branches, and to connect the 
islands with one another. The only certain method 
of deepening a river is by low longitudinai dikes 
placed along either side of the low-water channel, 
some distance forward from the river banks, but 
connected to them at intervals by cross dikes at the 
back, to prevent the current from scouring out a 
channel behind them during floods. The height of 
these dikes, that is, the level of their crests, depends 
to a great extent on the action of the upper floods, 
and the scouring action of the river. The crests 
should not exceed the mean water level, and gener- 
ally are not more than 2 ft. above low water level. 

The material employed in the construction of 
these dikes varies with the nature of the country. 
On the Clyde, the Dee and the Ribble, the dikes 
are constructed in rubble stone. On the Rhine, 
they consist of earth mounds protected by a layer 
of rubble or pitching on the face, with a rubble 
mound forming the toe exposed to the current. In 
this case—a river winding through a wide alluvial 
plain—unless the concave banks are protected from 
scour, the curvature is likely to increase so as to 
become a serious impediment to navigation, par- 
ticularly if the river bend is so great as to lead to 
an avulsion. Such banks are protected along this 
upper portion by stone pitching, and below low 
water by fascine mattresses. The curved longi- 
tundinal dike with its cross dikes, which is placed 


lin the channel bed some distance in front of the 


concave bank, will tend to give an easy curve to the 
current, and to keep it away from the toe of the 
concave bank. ’ 

(To be continued.) 
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THE OPERATION OF THE CENTRAL 
REGISTER.* 
By B. J. Tams, M.Sec., A.M.I.Mech.E. 


In the spring of 1939, the Government decided on 
the formation of a Central Register of professional men 
ind women. The Register was to be a department of 
the Ministry of Labour and National Service and many 
eminent scientific men assisted in its formation. The 
ists of members of the professional institutions and the 
iniversity graduates in the country formed the basis 
of the Register, and the range covered was intended to 
nelude all qualified men likely to be in urgent demand 
in war-time. Among the few professions not included 


were medicine and pharmacy, which maintained their | 


wn separate records. The original purpose of the 
Central Register was that it should be maintained as an 
up-to-date record of all persons with technical, scientific, 
or professional qualifications, in order that particulars 
of such persons might be easily available for considera- 
tion for war-time posts in Government departments or 
firms engaged on work of national importance. The 
Register’s function was to find suitable qualified candi- 
dates for the posts of national importance notified to it. 
There has been a great deal of misconception on this 
point. It was never the function of the Register to 
* offer jobs.” Lists of suitably qualified candidates 
were to be forwarded to the ordering departments for 
consideration and the offering of the job always rested 
with the ordering department. In addition, the extent 
to which the Register could help to find employment 
was strictly limited to the number and nature of posts 
notified to it. Enrolment on the Register did not imply 
that a post would be found for any particular individual. 

The record card of each person was designed in the 
form of an envelope, 8 in. by 5 in., with spaces for 
name, address, date of birth, nationality, occupation, 
expert subject, education, training and experience, 
salary, hobbies, 
ideas for suitable employment in war-time. 
plicated classification system, with an _ elaborate 
arrangement for cross referencing, was devised. By | 
the time war was declared in September, 1939, the | 


A com- 


Register had been built up to a strength of about | 


60,000. It was kept in London, duplicate copies being 
sent throughout the country into the 11 appropriate | 
regions of the Ministry of Labour. 


During the first six months of the war, the country | 


was busy re-organising. Ministries were being formed, 
and many calls were made on the Central Register. 
The professional institutions gave very valuable help 
continuously ; at one time voluntary panels were 
sitting almost daily, producing candidates for urgent 
government posts. The next step was to split the 
Register into separate sections—civil, mechanical and 
electrical engineering ; chemistry, physics and mathe- 
matics; administrative; and, later, to appoint pro- 
fessional men to whole-time posts as officers of the 
department to take charge of each section. The 
mechanical engineering section included mechanical | 
(general), production, chemical, automobile, marine, 
aeronautical, locomotive and mining engineering, heat- 
ing and ventilation, gas, metallurgy, and naval archi- 
tecture. 

Up to this time enrolment had been entirely volun- 
tary. It was felt that there were many persons both 
with and without degrees who should rightly be included 
in a national record of professional man power. Accord- 
ingly, in July, 1940, under the Specified Classes of 
Persons (Registration) (Nos. 1 and 2) Orders, it was | 
made compulsory for all professional engineers, chem- | 
ists, physicists and quantity surveyors, except those | 
serving in H.M. Forces, to apply for enrolment. Many | 
thousands of names were received and after careful 
examination about half were rejected as not being of 
professional standard. The size of the Mechanical 
Engineering section was raised to about 60,000 and a 
steady trickle of applications has been coming in ever 
since. The present roll is just over 65,000. 

There are many difficulties in maintaining a minimum 
professional standard of entry. The space on the | 
record card does not allow for much elaboration, and | 
indeed it is generally found that the more distinguished 
a man, the less he writes on his card. The minimum 
standards observed now are at least Higher National 
Certificate equivalent for younger men, and evidence 
of technical education up to ordinary National Certi- 
ficate standard, plus at least five years’ experience of 
considerable responsibility in the profession, for older 
men. 

In the early days there were many voluntary offers 
of service, and it was reasonably easy to find candidates 
for a given post. The greatest difficulty always lies in 
the necessity of providing a list of names quickly, of 
suitable men who have expressed willingness to be 
considered ‘for the particular job, and who can be 
released with minimum disturbance to the war effort. 








* Address at an informal meeting of the Institution of | 
Mechanical Engineers, held in London on March 6, | 
Abridged. 


1942. 





health, knowledge of languages, and | 


| searce categories, such as mining and automobile work, 


When a selection has been made from the Register of 
persons who apparently have appropriate qualifications 
for the post to be filled, the next step is to ascertain 
whether the individuals concerned are willing to offer 
their services, and whether they can be spared from 
their present work. For some time after the beginning 
of the war the method adopted was to send particulars 
of vacancies to selected individuals, who were invited 
to say if they were willing to offer themselves as can- 
didates and, if so, to obtain the views of their present 
employer on the question of their release. It was 
found in practice, however, that the present employer 
often was not consulted. It was decided, therefore, 
that simultaneously with the approach to the employee, 
details of the vacancy to be filled should be sent to the 
|}employer, with a request for his views regarding the 
possible transfer of his employee. 

While this method ensured that the employer had 
the opportunity to express his views, it soon met with 
strong opposition from employers (backed in many 
instances by departments concerned) who argued that 
once an employee had been made aware of the possi- 
bility of a transfer to another post, possibly at higher 
salary, for which he was willing to apply, the employer 
had either to (a) agree to his release if appointed, 
irrespective of the importance of his present work, or 
(6) offer an increase of salary to keep him contented in 
his present post, or (c) retain a dissatisfied employee. 
The force of these arguments was recognised, but the 
Ministry of Labour and National Service did not feel 
able to agree to the employer’s request that they only 
should be consulted in the first intance, since this 
would mean, in effect, that the employer would be the 
judge whether or not a particular employee could be 
| released and the man himself would have no voice in 
the matter. 

These difficulties were most acute in the case of | 
mechanical and electrical engineers, and for these 
categories a new approach procedure was tried in 
| May, 1941, under which technical officers of the 
Ministry’s regional staff were asked to visit employers 
|for the purpose of negotiating the release of persons 
selected by the Central Register as being both suitably 
qualified and possibly available for transfer. This 
| procedure proved slow in operation and threw a heavy 
load on the Ministry’s inspectorate ; in a great many 
cases the result was merely to establish that individuals 
were properly employed. While, therefore, it is still 
| available in special cases and the procedure of inspection 
|on the spot must often remain in the last resort the 
| only way of settling specially difficult cases, it is not 
practicable to rely upon it as the normal method of 
finding suitable candidates. Where a man’s avail- 
| ability is not known, the present method of approach 
| is a special letter to the employer giving details of the 
| proposed job and asking for permission to include the 
man’s name in a list of candidates. If this permission 
is given, the man is then approached. 

As time went on, men became scarcer and the work 
|of the Central Register became more difficult. It 
required considerable technical experience to judge 
from the limited information on a man’s card whether 
| he was suitable forthis or that job. There was obviously 
| the need for adapting some types of engineers in less 











|to machine tool, assembly and liaison work. The 
| employ ment of older men, too, depends much on the 
| state of health, appearance, etc. In addition, it was 
| well known that personality plays no small part in 
settling the choice of a man for a particular job. 

These factors do not appear on a man’s card and it 
was soon realised that, if a short interview by a tech- 
| nical man at the Central Register could be arranged, 
much more exact information could be recorded. Inter- 
viewing has now been considerably extended with good 
results. Careful records of personality, alternative 
work, etc., are kept and much unfruitful correspondence 
eliminated. Up to the present, interviewing has been 
confined to available or possibly available men. 
Notices have appeared in engineering journals from time 
to time, asking men to send details to us, if they consider 
that their experience is not being fully utilised. Every 
case has been fully investigated, often by a labour 
supply inspector on the spot, but few cases have proved 
really justified. 

Private employers may not, under the various 
Restriction on Engagement Orders, engage technical 
staff except through the Central Register, unless they 
are of managerial grades, which are not subject to 
control. Government departments are required to 
recruit all temporary war-time staff throngh the 
Register of the Ministry of Labour, and we are very 
reluctant to resort to advertisement for technical posts, 
although you will have noticed from time to time 
advertisements of a special nature appearing, where, 
say, men are required for abroad or for some specialist 
job, such as time and motion study, or compiling 
technical benchbooks, etc. There is no ban, however, 
at present, on a man advertising himself as available, 
and we keep a watchful eye on such notices as these. 


dates for a given post are: (a) by selection from the 
main file, followed by a special letter to the employer 
and later to the man, if the employer is agreeable ; 
(b) by selection from the known unemployed or avail- 
able men, including those already interviewed, and by 
approach direct to the men; (c) by nominations from 
professional institutions, who are notified, where 
applicable, of each job; (d) by queries to any likely 
source of information, e.g., trade organisations, research 
establishments, etc.; (e) by advertising, if special 
difficulties are encountered, such as required to travel 
abroad, fighting Service experience, etc. 

It will be seen that on receipt of a request the 
Central Register can produce a small field almost 
immediately, and then by various methods, names 
follow, as information is received. Ordering depart- 
ments then draw up short lists and arrange interviews. 
It must be emphasised that the responsibility for offer- 
ing appointments rests entirely with the ordering 
departments. The Central Register merely submits 
names of suitable and available candidates, and enables 
them to be released from their present posts if accepted 
by the department. 

Requests received now vary in salary from 300i. 
to 8001., with occasional jobs higher in salary. They 
come from the supply departments, the fighting 
Services, and private firms, and are mostly for machine 
tool and production work, liaison and labour supply 
work and less for design or maintenance work. The 
great scarcity is machine-tool and production experi- 
ence. We successfully place almost 100 men each 
month and recently there has been an encouraging 
tendency to take on older men. 

At this stage it is necessary to explain how the scope 
of the Central Register has widened since the early 
days. At first, it was an up-to-date classified index 
record of professional men, with no machinery for 
controlling the use and supply of technical personnel. 
Then came the appointment of technical staffs, and 
questions of demands of the Forces, training schemes 
at the universities and technical colleges, and help 
from overseas, etc., began to appear quite relevant to 
this department of the Ministry of Labour. There- 
upon, the Minister requested Lord Hankey to preside 
over an inter-departmental committee, with wide 
terms of reference, to supervise the supply of technical 
personnel of professional standard for all war p ses. 
Lord Hankey was already presiding over the Scientific 
and Engineering Advisory Committees and dealing 
with the supply of radio personnel, and the setting up 
of this new and powerful Technical Personnel Com- 
mittee marked the recognition by the Government of 
the special importance of the supply of technical per- 
sonnel in the whole man-power problem. 

This committee, for which the Central Register 
provides the secretariat and the executive machinery, 
as well as representatives of the Ministry, has arranged 
the State Bursary scheme whereby the intake by the 
universities of young scientists and engineers has been 
greatly expanded, also the Intensive Training Scheme 
for accelerating the professional training of young 
engineers in the technical colleges. The demands of 
all the fighting Services have been analysed and 
discussed. The main steps taken by the Technical 
Personnel Committee have already been described in 
so far as they can be made public, at a recent conference 
with the technical Press, and in all these measures the 
Central Register has been involved in one way or 
another. 

The allocation of young men from the universities 
and colleges, and the review of all qualified men in 
industry under the age of 27, is now taking place before 
the Central Allocation Committee. This is a committee 
of the Military Recruiting Department of the Ministry 
of Labour, on which Central Register staff and repre- 
sentatives from the Services and supply departments 
sit at frequent intervals. The cases dealt with have all 
been before the local Joint Recruiting Boards, whose 
recommendations are considered in the light of the 
known demands. Thus the man with high academic 
qualifications and average personality would probably 
be allocated to research or development, while the man 
with considerable heavy-engineering experience plus 
officer personality might be allocated to the R.A.O.C., 
etc. The Committee are fully alive to the relative 
priorities and volume demands of the various branches 
of the Services and supply departments. In addition, 
the technical staff of the Central Register know from 
personal investigations the types of men required. 

Under the new procedure of progressive de-reserva- 
tion, which is being conducted by the District Man- 
Power Boards of the Ministry of Labour, steps are being 
taken to ensure that any man with technical qualifica- 
tions of Central Register standard, who is not deferred 
in his existing work, or urgently required for a similar 
job, will be dealt with by the Central Register and 
placed in work which makes full use of his technical 
capacity, such as a technical commission in the Forces, 
or a suitable post in the Government department or 
with a vital firm. It is hoped that men who possess 
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no deferment application is made on their behalf. 


A new Appointments Department has recently been | 


announced by the Minister of Labour. This Depart 


ment will be a new organisation with a number of 
provincial branches, and its function will be to ensure, | 


as far as possible, that men and women possessing 
professional and higher industrial qualifications or 
experience are fully used to the national advantage. 
During the war, at any rate, the Central Register, as a 
Branch of the Appointments Department, will carry 
on its work in the technical and scientific field from 
London as hitherto. 








AIR-HYDRAULIC INTENSIFIER FOR 
PORTABLE RIVETING TOOLS. 


PRESENT practice in the aircraft industry, as well as 
in other engineering activities, involves the closing of 
immense numbers of small rivets In some cases 
the work can be handled on fixed riveting machines, 
but, in others, light portable tools which can be taken 
to the work are necessary. This type of tool requires 
a high working pressure for closing the rivet, since the 
ram and cylinder must be of small diameter in order 
to keep down weight. Such a tool is shown in the 
foreground of the accompanying illustration coupled 
to a pressure-increasing device, seen in the back 
ground, and known as the Wickman-Avro air-hydraulic 
riveting intensifier. The riveting tool is actuated by 
either a light mineral oil or a normal hydraulic brake 
fluid to which the necessary pressure is applied by 
an air-loaded ram. The air cylinder is seen on the 
right of the illustration, the smaller hydraulic cylinder 
being shown on the left. The ratio between the two 
rams is such that the hydraulic pressure developed is 
50 times that of the air pressure, which is taken from 
normal sources of supply, so that if this latter is at the 
common figure of 100 |b. per square inch, a pressure 
of 5,000 Ib. per square inch can be obtained on the 
ram of the riveting tool. 

What the closing pressure is naturally depends on 
the size and material of the rivets being handled. With 
the maximum air supply pressure mentioned above the 
ram in the tool is proportioned so that ample pressure 
is available for the closing of either Duralumin or mild 
steel rivets } in. in diameter. The pressure is, however, 
regulated as desired by means of the adjustable reducing 
valve seen on the air supply pipe to the intensifier at the 
extreme right of the illustration. This is adjusted by 
manipulating it so that a pre-determined pressure is 
registered on the gauge For a rivet of normalised 
Duraluminium or mild steel J, in. in diameter the gauge 
should read 12 |b. per square inch, approximately ; fora 
rivet 4 in. in diameter, 35 lb. per square inch ; for one 
jx in. in diameter 57 Ib. per square inch, and so on. The 
stroke of the ram in the riveting tool is 8 in. and the 
normal operating time cycle is 2 seconds to 3 seconds, 
though the pressure can be kept on the rivet as long as 
desired. All the types of rivet used in the aircraft 
industry can be closed with the equipment, including 
flush-countersunk rivets. 

The illustration may prove somewhat misleading in 
two particulars. In the first place, the hose connection 
between the intensifier and the tool appears to be too 
short to permit much movement of the latter. The 
standard length of hose supplied, however, is 7 ft., 
which enables the intensifier to be placed out of the 
way, say, on the floor, and the tool to be used at a 
convenient distance and height, as, for instance, on 
work ona bench. Secondly, the yoke of the tool, though 
a common pattern, is not the only type available ; yokes 
of different shape and gap, and either of the direct or 
The tool is finished, for 
screwing into the selected yoke, with a { in. British 
Standard pipe thread, which is 1 in. in external dia 
meter and has 14 threads per inch. The length of the 
thread is 1} in. Special threads to suit existing yokes 
can be provided. The rivet snaps are simple in design 
und are readily interchangeable. The tool is provided 
with a knurled hand grip round the cylinder. The small 
push button seen on the top is the control device. Pres 


lever patterns can be used 


sure on this button causes a pilot valve to actuate the 
main supply valve on the intensifier by allowing air to 
escape on the by-pass circuit on which the control button 
is situated. The opening of the main valve admits the 
ir supply to the piston of the air cylinder and the 
hydraulic ram coupled to it then moves to the left to 
put the necessary pressure on the ram of the tool As 
soon as the control button is released the main valve is 
closed by the pilot valve and the rams are returned by 
spring pressure. The projection seen at the end of the 
hydraulic cylinder of the intensifier is the priming 
device, the hydraulic cylinder being charged initially, 
f a standard 


to make good any leakage by means « 
oil gun 

Although the illustration shows a complete unit of 
intensifier and hand tool, the intensifier can be supplied 
separately for use with special hand tools which have an 
integral hydraulic cylinder. One such application 
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pop riveting for work in which one side only is easily 
xccessible or in which the situation of the rivet makes 
the employment of squeeze riveters impracticable. 
The apparatus described above is distributed by Messrs. 
A. C. Wickman, Limited, Coventry, the intensifier and 
squeeze riveter being made for this firm by Messrs. 
Crolt Engineering, Limited, Bentinck-street, Bolton. 
\ pop riveter suitable for use with the intensifier is 
made by Messrs. Aircraft Materials, Limited, 103, 
Midland-road, London, N.W.1 








THE FUTURE OF TRANSOCEANIC 
TELEPHONY.* 

By Dr. Ottver E 

Wuew Sir William Thomson saw the newly invented 
telephone of Alexander Graham Bell at the Philadelphia 
Centennial Exposition in 1876, he stated that “it was 
the greatest marvel hitherto achieved by the tele 
graph.” He also said * with somewhat more advanced 
plans and more powerful apparatus, we may confidently 
expect that Mr. Bell will give us the means of making 
voice and spoken words audible through the electric 
wire to an ear hundreds of miles distant That Lord 
Kelvin should have looked upon the telephone as an 
improvement on the telegraph was natural, for that is 
the way in which Bell approached it 
menting with his harmonic telegraph when he invented 
the telephone He was extending the possibilities of 
the telegraph by making use of a wider band of fre 
quencies than were employed in the systems of Wheat 
stone and Morse With its sufficient range of fre 
quencies, Bell’s system proved capable of transmitting 
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Bell was experi- 


peer h as well as simple signals. Thus telephony was 
born from telegraphy by an expansion of the band of 
frequencies employed in the electrical transmission of 
intelligence 

More recently, further expansion of the frequency 
band has been associated both with improvement of 
quality of transmitted speech and with multiplication 
of the number of conversations which can be simul 
taneously transmitted So far have these develop- 
ments progressed that, to-day, we can transmit speech 
overland as perfectly as we may desire for any distance 
we may choose, and we may do so with hundreds of 
conversations at once over a single coaxial line. Indeed, 
frequency* band width has become almost a commodity 
to the communication engineer relegraphy takes a 
certain band width as measured in cycles per second 
for a particular speed of signalling as measured in 
words per minute. We may assign about 100 cycles 
to a printing telegraph machine that prints 60 words 
per minute. To get intelligible telephone communi- 
cation requires about 1,000 cycles, though Bell's original 
instrument probably used effectively somewhat less 
than that. Commercial telephony has benefited from 
1 gradually widened frequency band, until now we 
look on 3,000 cycles as a -reasonable engineering 
standard. This does not provide, however, for perfect 
transmission of speech The frequencies in speech 
commonly cover about 8,000 cycles, though frequencies 


* The 33rd Kelvin Lecture delivered before the 
Institution of Electrical Engineers on April 23, 1942 
A bridged. 





atlantic telephone cable to be seriously undertake 





above 4,000 contribute little to either intelligibility 
quality. Music requires more band width than spee: 
The range of the normal human ear is about 15,000 
cycles, and perfect transmission of musi 
that band width. In practice, however, one los 
little of wsthetic value if the music is limited to 8,000 
elevision requires from 20,000 cycles for 


requ res 


cycles. 
recognisable human face, to 20 million, or more, for 
vision as well defined as in standard cinema practice 
but in present commercial practice the band width 
limited to about three million cycles With a trans 
mission line of given band width, we can allocate 
available frequency range as we will. Twenty printing 
telegraph channels, with adequate separation, cost 
frequencies about as much as one ordinary telephon 
channel, but for a television channel we must p 
the price, in frequencies, of 1,000 telephone or 20,000 
printing telegraph channels 

The first messages to cross the transatlantic cable 
were sent at the rate of two words per minute. I: 
frequencies, this means a band width of less than one 
cycle per second. Lord Kelvin with his mirror galvan 
meter and later with his si ph n recorder and other 
improvements increased the effective band width ar 
raised the speed to three words per minute. Other 
advances in terminal apparatus and methods of opera 
tion followed. The application of the duplex principle 
practically doubled traffic capacity Improvements in 
methods of correcting the signals for the distorti« 
introduced by the cable, and the introduction t 
mechanical means of sending, resulted in a further 
one-third in traffic Another 
increase of about the same amoynt was realised when 


increase of capacity 
the cable magnifier was introduced 

\ major advance ensued with the introduction of 
the Permalloy-loaded cable in 1924 The advantages 
of inductive loading for reducing the attenuation in 
long circuits had been known for some time and some 
applications of the Krarup or continuous method 
loading had been made to short submarine telephone 
No practical means of applying this principl 
however, was available, since, for 


cable Ss. 
to ocean cables, 
telegraph frequencies, loading with iron wire was not 
advantageous because of its low permeability The 
discovery of Permalloy made it possible to build a 
cable with many times the band width of corresponding 
non-loaded cables. The fastest loaded transatlant 
cable hac an effective frequency band of over 100 cycles 
per second, and can carry four times as much trafhi 
as a non-loaded cable of the same size and lengt! 
Development of Permalloy loading for telegraph cables 
naturally led to consideration of the possibilities ot 
loaded telephone cable to span the Atlantic Whether 
viewed as an extension of frequency from 100 cycles 
to the 3,000 cycles needed for high-grade telephon 
or as an extension of distance, the step was a formidat 
one. The longest deep-sea telephone cable reach 
only 105 nautical miles from Key West to Havana 
where three cables, continuously loaded with iron wir 
were laid in 1921. The transatlantic span called for 
minimum of 1,350 miles via the Azores, or 1,800 miles 
by the more direct route from Newfoundland t 
Ireland. By 1928 sufficient progress had been ma: 
in the development of materials and in the structure 
the cable itself to permit the task of installing a tran 
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A decision was then made tv embark on a test of a 
section of such a cable under practical conditions. 

[he structure proposed for the Newfoundland-Ireland 
telephone cable was of the single-core type with a con- 
tinuously loaded central conductor and a concentric 
return conductor similar to that of the Key West- 
Havana cables, but different in materials and dimen- 
sic Instead of a serving of iron wire or Permalloy to 
prov ide inductance, there were used four layers of very 
thin Perminvar tape. Perminvar is an alloy which, in 
the form of loading tape, has a permeability and | 
resistivity suitable for telephone use and at the same | 
time has very low hysteresis. The loaded conductor 
was insulated with Paragutta rather than with gutta- 
percha. Paragutta is a mixture of specially purified 
an deproteinised rubber, deresinated balata or gutta- 
percha, and some wax. It has a dielectric constant 
15 per cent. lower than that of the gutta-percha in the 
Key West-Havana cables, and leakance at telephone 
frequencies about one-fiftieth as great. 

Che cable was designed on the basis of as high 
attenuation as.would be permitted by considerations of | 
noise at the receiving end and usable power at the 
sending end. Since the attenuation of such a cable 
increases rapidly with frequency, only the noise at the | 
high-frequency end of the speech band is significant ; 
here the noise is entirely of thermal origin, for static 
and other external interference are eliminated by shield- 
ing. The sending power limited. by magnetic 
hysteresis and there is little advantage in applying 
more than about 50 volts. Most of the power can be 
concentrated in the high frequencies by placing, at the 
sending end, part of the network which corrects the | 
distortion of the cable. By these means it is possible 
to set a permissible overall attenuation as high as 
165 db. for a top frequency of 3,000 cycles. This far 
exceeds the attentuation permissible in other wire 
telephone practice. The cable was designed to give 
this attenuation with the most economical disposition 
of materials within practical limits. Its core comprised | 
» loaded central conductor of 800 lb. of copper and 
95 lb. of Perminvar per nautical mile, 720 lb. of Para- 
gutta insulation, and a concentric copper return con- 
ductor of 1,700 lb., making the cable much heavier than | 
any that had previously been laid in great depths. 

\{ 20-mile section of this cable was made in 1930 
under the supervision of Bell Telephone Laboratories 
by the Norddeutsche Seekabelwerke in Nordenham, 
Germany. It was loaded aboard the cable ship | 
Norderney and taken to a location in the Bay of Biscay 
where a depth of 2,500 fathoms was available. This 
lepth was greater than would be encountered on the 
pr posed cable route. The 20-mile section was paid 
mit on the sea floor and its open-end impedance mea- 
sured over the telephone range of frequencies. From 
these measurements, changes in its electrical parameters 
could readily be deduced. The cable was then carried 
to Frenchport Harbour near Belmullet, County Mayo, 
Ireland, whence it was laid out to sea to permit measure- 
ment of terminal noise. Measurements of impedance 
both from the ship and from the shore showed the cable 
to be quite unimpaired both at 2} miles depth and after 
recovery and relaying in shallow water. Measurements 
of noise from shore, however, showed that the location 
was unsuitable for this type of cable because of the 
rocky bottom. Such a cable is somewhat microphonic 
on account of the strain sensitivity of Perminvar, and 
the terminal sections of the cable must lie quietly on a 
soft bottom if a low terminal noise level is to be assured. | 

Simultaneously with the experiments on the cable, 
experiments were conducted with the terminal appara- 
tus in the laboratory in New York. An artificial line 
had been built closely simulating the proposed cable in 
electrical performance, and over this speech was trans- 
mitted at the levels intended for the cable. The high 
ittenuation made it impossible to balance the simulated 
cable for two-way talking, and voice switching had to 
At both ends the receiving apparatus was 
The speaker's voice 


indefinitely because, in the face of improvements in 
transatlantic radio communication, so expensive a cable 
to carry a single conversation could no longer be 
justified. Fortunately, other cable possibilities have 
been developed which look more attractive. Before 
going into these, however, let us review the develop- 
ment of transatlantic radiotelephony and estimate some 
of its possibilities. 

The development of radio communication, even more 
strikingly than that of wire communication, has been 
characterised by widening of its spectrum. Starting 
with Marconi’s low-frequency transatlantic experiments 
of 1901, the spectrum has widened until to-day it 
provides some thousands of megacycles. Only a small 
portion of this range is, however, available for trans- 
oceanic communication. There are utilised only two 





ns. 


The low-frequency or long-wave range is a band some 
tens of kilocycles wide with a top of about 100 kilocycles. 
This ' low-frequency portion of the spectrum was 
intensely cultivated during the first two decades of the 
present century and by the close of that period had 


missions. 


carried on by short waves, that is by frequencies in the 
range 3 megacycles to 30 megacycles. This discovery 
put transoceanic radio communication on its present 
world-wide basis. Short waves not only contributed 
greatly to the communication band width but con- 


18 


costs. 

The transatlantic telephone, like its telegraph pre- 
decessor, started in the relatively cramped long-waye 
band and then moved into the freer region of the short- 
wave range. It was in 1915, 14 years after Marconi 
had spanned the Atlantic by radio telegraph, that 
speech was first sent across the oceans from Arlington, 
Va., to Paris and to Honolulu. This achievement was 
the result of a plan to talk across the ocean which 


after they had successfully established wire telephone 
communication across the North American continent. 
For its accomplishment there were evolved the first 
high-power vacuum tubes and the first master-oscil- 
lator, power-amplifier tube transmitter. This experi- 
ment was thus, in a technical sense, the forerunner of 
modern radiotelephony, including broadcasting as well 
as transoceanic telephony. It required much study 
before speech could be projected across the Atlantic 
with sufficient clarity and reliability to be truly service- 
able. In the long-wave range, radio is seriously 
limited in two respects; first, the level of noise is 
high, particularly in summer, due to the frequency of 
occurrence of thunderstorms in northern latitudes, 
and second, the received signals become weak during 
the sunset and sunrise periods. The development of 
the water-cooled high-power vacuum tube made 
possible high-power amplifiers to deliver tens of kilo- 
watts needed to lift the signal higher and above the 
level of atmospheric noise. The influence of static was 
further reduced by the use of directive receiving 
antennas. Additional improvement was provided by 
the technique of single-sideband transmission first 
used on wires. These developments and others assured 
fairly reliable telephone connections and, in 1927, a 
public service was opened jointly by the General Post 
Office and the American Telephone and Telegraph 
Company. The carrier frequency was 60 kc. per second, 
corresponding to a wavelength of 5,000 m. 

The opening of the first transatlantic short-wave 
telephone circuit in 1928 followed close on the heels 
of the long-wave circuit, and was followed in turn by 
the establishment of additional short-wave circuits in 
1929. 
short-wave transmission, and about 1929 preparations 


used. 
mally connected to the line. 
currents caused his end of the line to be switched to the | 
ransmitting apparatus. Arrangements were devised 

avoid loss of speech during the switching interval, 
ind to minimise interference due to the persons at the 

vo ends of the cable speaking almost simultaneously. 
Che time required for speech to travel over such a cable | 
s not negligible. In this case it was about one-tenth 
This is long enough to be noticed but not 


long-wave channel to improve the continuity of the 
service. This work had not progressed far before 
there came in sight opportunities for greatly improving 
short-wave transmission. Accordingly, the project of 
the second long-wave circuit was deferred and later was 
postponed indefinitely. More recently, experiments 
have been conducted which have demonstrated the 
feasibility of transmitting two channels at different 
frequencies using the same transmitting equipment. 
This may lead ultimately to more economical provision 
of an additional long-wave circuit. 

Short-wave radio has certain advantages over long 
waves for transoceanic service ; these are less attegua- 
tion, lower noise and a wider frequency band in which 
to operate. In the case of a radio-telephone connec- 
tion between the United States and England, the cost 
of short waves under present practice for an approxi- 


1 second. 
serious enough to count as a major disadvantage. 
All of the measurements joined in giving assurance of 

technical soundness of the proposal to install a 
ble of this type. Its performance would have been 
superior to that afforded by radio. The cost, however, 
uld have been much greater than that for a radio 
reuit. The cable system from Nova Scotia via New- 
foundland and Ireland to Great Britain promised to cost 
sbout 15,000,000 dols. When the project was first 
considered, the radio connection had been subject to 
frequent interruption and the cable was regarded as an 

momically justified supplement to the radio services. 
Postponed temporarily because of general business 
depression, the cable project was later postponed | 
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half that of long waves. The wider band provides an 
opportunity for the service to expand, for although 
the short-wave band is by no means unlimited in 
extent and within the last few years has become 
increasingly congested, much can be accomplished by | 
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isolated ranges, each of which is comparatively narrow. | 


become rather densely populated with radio trans- | 
In the 1920’s the band of frequencies useful | 
for long distances was widened several hundredfold by 
the discovery that long-distance transmission could be | 


tributed as well to the demand for service by reducing | 


was definitely undertaken by Bell System engineers 


These were years of increasing disturbance in 


were started on both sides of the Atlantic for a second | 


mately comparable quality of service is about one- | 


| careful and co-ordinated planning for use, and in any 
case it is hundreds of times wider than the long-wave 
band. By the beginning of 1939 there were in service 
throughout the world about 170 important long-distance 
| short-wave telephone circuits, of which five were in 
regular use between the United States and Europe. 
There has grown up also a host of short-wave broad- 
casting channels. 

Certain disadvantages of short-wave transmission 
must nevertheless be reckoned with. The greatest 
by far is its susceptibility to complete or partial inter- 
ruption at certain times, particularly around the 
maxima of the ll-year sun-spot cycle. Short waves 
are also affected adversely by various types of signal 
distortion which arise from the circumstance that the 
signal picked up at a receiving site is usually made up 
of several components which have travelled over differ- 
ent paths. Sometimes these paths all lie along the 
same great circle but involve different numbers of 
reflections between the earth and the Heaviside layer. 
Sometimes signal components arrive over other than 
the great-circle path. Occasionally components travel 
along the longer of the two great-circle paths between 
the trasmitter and receiver or even clear around the 
world, producing a distinctive phenomenon known as 
‘** round-the-world echo.”’ Interference between waves 
arriving over different paths results at times in ‘‘ general 
fading ’ caused by variations in the level of the whole 
band and at other times in “ selective fading ” in which 
portions of the speech band are affected differently. 

The combination of modern short- and long-wave 
technique now provides across the Atlantic a telephone 
| service which is acceptable for general commercial use, 
though admittedly of somewhat variable quality. 
|Complete interruption of short-wave service with 
| inadequate long-wave service to fall back on, remains 
| the most serious limitation. Neither the reliability 
|nor the quality of transatlantic telephony is yet up 
| to the standards of a well-constructed and well-main- 
| tained wire line. As matters stand to-day the short- 
wave bands, carefully used, could be made to handle 
a substantially increased load. The long-wave band 
| is much more restricted, yet it is on the long waves 
that we now depend when short waves fail. Marked 
improvement in the reliability of present systems, or 
some altogether new and independent system, is needed 
| to provide an alternative group of circuits to ensure 
| availability of service as users come to rely on it in 
| their business and social intercourse. This is one of 
the important factors that led to the development of 
the transatlantic telephone cable. 

Perhaps the most significant recent development in 
| land-line telephony is that of broad-band transmission 
| over open wires, cables and coaxial conductors. Broad- 
band transmission means the transmission by carrier 
methods of a considerable group of telephone bands on 
closely spaced channels. Over open-wire lines and over 
pairs in lead-covered cables, 12 telephone bands, spaced 
at 4,000-cycle intervals, are commonly transmitted in a 
group occupying a total band width of 48,000 cycles. 
With coaxial conductors the band has been increased 
to two million cycles, giving frequency space for some 
500 telephone channels, and it may be expanded still 
further when more channels are required. The appli- 
cation of broad-band methods to transoceanic radio 
telephony may be anticipated with some confidence. 
To achieve it requires broad-band amplifying systems 
capable of delivering high power without distortion. 
Commercial success has already been achieved with 
small numbers of channels in the Holland-East Indies 
and the United States-England single-sideband systems. 
More recently, by applying the principles of negative 
feed-back, Bell-Laboratories engineers have developed a 
short-wave transmitter amplifier of 200 kW, capable 
|of handling 12 or more closely-spaced telephone 
channels. 

One might visualise the broad-band transatlantic 
radio telephone system of the future as being built up 
of successive groups of 12-channel blocks. The number 
of groups that might be used simultaneously is, of 
course, limited. Over any path where radio trans- 
mission depends upon reflections between the iono- 
sphere and the earth, Nature sets a rather definite 
limit on the range of frequencies that is usable at any 
given time. In effect, there is provided a transmission 
path between transmitter and receiver which is capable 
of passing a broad but nevertheless limited band of 
frequencies. The high-frequency end is marked by a 
sharp cut-off, while there is a more gradua! diminution 
of effectiveness at the low-frequency end. The position 
in the spectrum of the useful band shifts with time of 
day, season of the year, and phase of the solar cycle. 
Its width varies, too, being narrow at night and wider 
during the day. But we may say roughly that Nature 
provides at any one time, at least during the most 
useful hours of the day, a band width of the order of 
four megacycles. If this entire range could be utilised 
for telephony over this particular path, and were sub- 
divided sharply into telephone bands of four kilocycles 
width, there could be realised 1,000 telephone channels. 

(To be continued.) 
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| chased by registered forestry workers without coupons, 

} and free of quota, on presentation of a certificate from 
the divisional officer of the Forestry Commission. 


dealt, it will be recalled, with the question of payment | 


of the guaranteed wage to workers rendered idle 
through a strike of other workers to which they were 
not parties. 
provide for such cases, and employers interpreted it 
in such a way as withheld from workers, who were 
idle through a dispute to which they were not parties, 
the guaranteed wage. This,” the writer of the} 
editorial notes in the April issue of Man and Metal, the | 
journal of the Iron and Steel Trades Confederation, 
says, “ was a case of punishing the innocent with the 
guilty, which could not be defended. On the other 
hand, the employers certainly had an arguable 
case when they said they could hardly be expected to 
pay wages to men idle through a dispute which might 
have occurred in another part of the plant. To do so, 
they contended, would simply put a premium on} 
unofficial strikes and would remove what restraining 
influence the men not involved in the dispute might 
be able to exercise in trying to get the matter settled | 
by peaceful means.” 


Where, however, two rights are in conflict, com- 
promise is, he believes, the only possible basis for a | 
settlement, and that is, in essence, what the amendment 
represents. Under it, where an employer is not able | 
to provide work for any employee due to others taking 
part in an illegal strike, the period during which he has 
to pay the guaranteed wage is limited to four days. 
When a stoppage occurs, and the men not involved are 
likely to be idle as a consequence, he has to give them 
notice that after four days, the guaranteed wage will 
be discontinued. During the period of his suspension, | 
the worker is free to leave, subject, of course, to the 
usual notice governing his contract of service. If, 
however, he has not obtained other employment by | 
the time work is resumed, he is again governed by the | 
restrictive provisions of the Order which prevent him 
changing his job. 


Man and Metal states that the membership of the | 
Confederation continues to increase and has now} 
reached a figure exceeding 113,000. This,” the 
writer says, “represents an increase of practically 
16,000 during the war period. We believe,” he con- 
tinues, “‘ that it is possible to bring the figure up to 
120,000, and with a continuation of the efforts of the 
active branch officers and the organising staff, the total 
becomes more than a possibility.” 


A wage claim affecting thousands of Lancashire 
cotton operatives was heard by the National Arbitra- 
tion Tribunal in London last week. It was for an 
increase of 16% per cent. in current rates. The trade 
unions supporting it were the Amalgamated Association 
of Card, Blowing and Ring Room Operatives and the 
Amalgamated Association of Operative Cotton Spinners 
and Twiners. The employers’ organisation was the 
Federation of Master Cotton Spinners’ Associations. 


In a written reply to a question in the House of 
Commons last week, the Minister of Labour and 
National Service stated that, in consultation with the 
Minister of War Transport, he had decided to introduce 
a scheme of assisted travel for transferred workers 
who wished to visit their homes. The scheme would 
apply to workers who had been transferred to war work 
by the Ministry of Labour and National Service since 
June 1, 1940, and for whom no similar provision w: as | 
available under any industrial agreement or practice. | 
The assistance to be given would be the provision, 
not more than twice a year, of a warrant entitling 
the worker to the issue of a railway ticket at a cost 
of 7s. 6d. in cases where the return fare would exceed | 
that amount. In view of the special need to restrict 
railway travel during the winter months, the scheme | 
could only be operated during the summer months. 
An announcement would be made shortly as to the} 
date when applications could be received. 


It is announced that certain articles of protective 
clothing may be purchased coupon-free by building 
and civil-engineering contractors for the use of their | 
manual workers. Contractors must present a certificate 
from the resident engineer employed by a contracting 
Government department on the site of the construc- | 
tion work, or from an inspector of factories. Donkey 
jackets, unlined oilskin coats,-and rubber boots may 
be obtained in this way. The clothing must be necessary 
for the safety or health of workers. It will remain the | 
property of the contractor and will not be used except 
at work. Protective clothing—rubber boots, unlined 
oilskin coats, jackets and trousers—and in exceptional | 
cases certain lined oilskin coats—may also be pur- 


The original Order did not specifically | Bans 


| Committee for an advance of Is. 


i drivers of 


|fixed by the 


| Members 


| mitte¢s would supervise production, supplies, utilisation | 


| attended by 


Addressing the Birmingham branch of the National 
lustrial Alliance last week, Mr. William Adamson, | 
M.P., expressed the opinion that after the war, em- 
ployees would participate to a greater extent than at 
present in the control of industry—not in actual 
management, but in consultations having a real bearing 
upon the problems of management. In recent years, 


| there had been a remarkable change in the attitude 


towards each other of employers and workpeople ; 
that had been brought about mainly through the 
associations of employers and the trade unions. It 
was all to the good, he thought, that that should be 
the case. 


The Associated Society of Locomotive Engineers 
and Firemen has applied to the Railway Executive 
a day in the wages | 
of its members. The matter was discussed at a pre- 
liminary conference last week, and another meeting | 
is to be held shortly. Present standard weekly rates, | 
| which are based on a 48-hour week, are, for enginemen, | 
90s., 848., and 78s., according to grade, and, for firemen, 

: 66s., 63s. and 57s., according to grade, with, in | 
addition, a war wage of lls. Many men, of course, | 
get more, as much overtime is being worked, and} 
certain passenger trains are paid special 
allowances based on the mileage covered. The recent 
award on the National Union of Railwaymen’s claim 
affected only the lower-paid workers who were members 
of that organisation. 


Beginning on Monday week, there will be increases 
ranging from ls. to 5s. a week in the wages of about 
200,000 workers in the retail food trades, including 
shop assistants, van salesmen, cashiers, clerks and 
central warehouse staff. The new rates have been 
Retail Food Trades Joint Industrial 
Council. 


| bubbles 
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|that the propellers 
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ROUGHENED | HULL SURFACE.* 
By R. W. L. Gawy, R.C.N.C. 

THE investigations carried out in an experiment tank 
are concerned largely with models the surfaces of which 
| have been finished to a high degree of smo —— 
Special care is required in preparing the model, final 
surface of the paraffin wax models at the Adn ralty 
Experiment Works, Haslar, being to a fine rape 
finish. Experiments are also frequently made with 
the model coated with shellac varnish, but no difference 
of resistance quality can be detected between varnish 
and paraffin surfaces in general. A further precaution 
necessary in the summer months is to brush the mode] 


| lightly before each run to remove the air bubbles that 


often collect on the surface of a model. These minute 
‘roughen ” the surface and cause an increase 
of resistance of from 10 to 20 per cent. at all speeds 
less than 7 ft. per second. Experience fully confirms 
the necessity of tests being carried out under such ideal 
conditions in order to ensure consistency. Occasion- 
ally, however, a model is tested with surface artificially 
roughened to meet specific requirements. \ 
tion of the results brings out some points of interest 
relating to the Law of Comparison and scale correction 
for resistance, wake and hull efficiency. 

It was a requirement for the design of the depot ship, 
Tyne (1938), that the speed should be attained 
when six months out of dock in tropical waters, and 
should be appropriate to this 
In order to obtain guidance as to the shaft 


Consicdera 


condition. 


| horse-power required, and as to propeller design, the 


model was tested with a rough as well as with a smooth 
surface. A fairly large model was made, about 20 ft. in 
length, and tested first with a smooth surface prepared 
on the lines described above. At the conclusion of 
these tests it was roughened by spfinkling sand from a 
sieve on to the model surface, which was covered with 
wet shellac varnish. Two degrees of roughening were 
tried, first with sand grains of about 1 /50 in. diameter, 
and then with fine shingle retained in a sieve of mesh 
of about 1/20 in. diameter, and then passed through a 
mesh of 1/10 in. In order to estimate the speed when 


| six months out of dock in tropical waters, the effective 


| horse-power for smooth surface was increased by allow- 


Fuller details of the scheme of the Mineworkers’ 
Federation for the re-organisation of the coal-mining 
industry were given in a statement circulated to 
of Parliament last week by the National 
Council of Labour. It is proposed that a National 
Coal Board should be set up with regional boards and 
pit committees. The National Board would be com- 


| posed of representatives of the Government, the Mine- 


owners’ Association and the Mineworkers’ Federation, 

and its function would be to plan and organise the 

industry, to decide questions concerning production, | 
the allocation of supplies, prices, wages, mining condi- 
tions, safety, pensions and welfare, and “settle all 
matters affecting the financial and labour aspects of 
the industry, irrespective of pre-war interests or post- 

war prospects. 


The National Board would control the disposition of 
mining man-power and provide against unfavourable 
economic and social consequences which might result 
from the transference of labour. Economy in fuel 
consumption would be encouraged by technical develop- 
ments and by making people “ fuel conscious.” The 
board would also have power to review the whole of 
the production units throughout the country and 
introduce new methods and plant wherever necessary. 
It would be advised by a board of technicians. 


ing 4 per cent. additional skin-friction resistance for 
each day out of dock. This allowance is in accordance 
with Admiralty practice and is confirmed by the trial 
results. Tests were carried out on the model with each 
condition of surface. The skin friction of the respective 
surfaces is obtained by deducting the residuary resist- 
ance from the total resistance, the former being inferred 
from the smooth condition by subtracting the calculated 
skin friction using R. E. Froude’s Oy constants. It is 
assumed that the residuary resistance at a given speed 
is the same for each of the conditions of surface tried. 


| Both wake and hull efficiency increase at a more or less 


constant rate with skin-friction resistance, as would be 
expected. Augmented resistance percentage is not 
greatly affected by roughness for the three conditions of 
surface tried. This implies that the resistance is 
approximately proportional to thrust, a relationship 
which is consistent with results of screw experiments 
generally. In particular, tests at a given speed over a 
slip range show that the augmented resistance per- 
centage of most models increases approximately with 
the thrust. Relative rotative efficiency is less when 


| the surface is rough, and this offsets the improved hull 


efficiency ; but there is a decided net gain with the 
rough surface. With the assumption for rate of increase 
for skin friction with time out of dock referred to above, 
it can be deduced that the wake increases by approxim- 


ately 2 per cent. for each month out of dock in tropical 


waters, and about 1 per cent. for each month out of 


| dock in temperate waters, the corresponding increases 


The Regional Boards, with a constitution similar to 
that of the National Board, would deal with the day- 
to-day problems of production, labour relations, safety | 
and welfare within their areas, and take the necessary | 
action to bring about the most efficient economic 
planning of production and the fullest productive use 
of every resource available for ensuring the output of | 
coal required by the National Board. The Pit Com- 


of labour, etc., and report regularly to their Regional | 

Boards. In the opinion of the National Council of | 
Labour, the adoption of the plan would make possible a 
greater degree of planning and better organisation, and 

‘go far to remove the distrust of private ownership, 
which is so widespread among the miners.” 


London last week, which was 
miners’ delegates representing Britain, 
Austria, Belgium, Czechoslovakia, Germany, Luxem- 
bourg and Poland, it was decided to form a provisional | 
Miners’ International Federation. A permanent com- 
mittee was set up to consider ali possible ways of | 
speeding up coal production in the countries now 
fighting Hitler and of retarding it in those under his 
domination. | 


At a conference in 


|B. This 


in hull efficiency being about 1-8 per cent. and 0-9 per 


| cent., respectively. 


Some experiments carried out by Mr. R. E. Froude 
on two models (designated A and B, respectively) 


| indicated an improvement in resistance for model B 


of about 16 per cent. as compared with model A, due 
to a modification to the stern. The hull efficiency of 
model A was about 1-2, compared with 1-05 for model 
considerable diminution in hull efficiency 
largely offset the advantage of the reduction in resist- 
ance of the modified model, particularly as screw 
efficiency also declined with the smaller wake associated 
with the lower hull efficiency. The question was 


| raised whether such a large hull efficiency as that of 


model A would be reproduced in the ship. It appeared 
that the most promising direction for pursuing the 
inquiry was by finding the effect on hull efficiency of 
making the hull surface of the model much rougher. 
Some time elapsed before there was an opportunity of 


putting this idea to the test, but eventually, under the 


direction of Mr. M. P. Payne, the investigation was 
proceeded with. On completion of resistance and screw 
experiments with the usual smooth paraffin finish, the 





* Paper read at a meeting of the North- East Coast 
Institution of Engineers and Shipbuilders, Newcastle-on- 
Tyne, on Friday, April 24, 1942. Abridged. 
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Fic. 2. 


surface of each model was roughened by first coating 
with shellac varnish and then sawdust in quantity was 
thrown on the models while the varnish was still wet. 
Next day the surplus sawdust was lightly brushed off 
and two coats of shellac varnish were applied. The 
surface was then very rough to the touch, but the con- 
sequential increase of resistance was found to be only 
very little greater than that of calico surface. The 
results show the same characteristic effect of rough 
surface as with the model of the Tyne. The increase 
in wake and hull efficiency was substantially the same 
in the two designs A and B. Wake and hull efficiency, 








deduced for the ships by linear extrapolation, indicate 





MACHINE with LEvVER-OpPERATED CROSS-SLIDE AND PLAIN SADDLE. 


| that the hull efficiency advantage of model A will be 


substantially reproduced on the ship, confirming there- 
fore that the resistance improvement due to mode] B 
must be regarded as partly offset by the accompanying 
changes in hull efficiency and screw efficiency. 
Consideration of the results of the experiments 
described in the previous paragraph suggested that tests 
of a destroyer model would be instructive, since the 
wake of this class of warships is generally small and at 
full speed may be slightly negative. The surface of a 
model of a destroyer was accordingly roughened with 
sawdust and experiments were carried out on similar 
lines. There was a substantial increase in wake with 


rough surface, more or less comparable in magnitude 
with that for the other models. Since the wake is 
small when the surface is smooth, the relative increase 
is much greater. This rather striking result indicates 
that the increase in wake is, in fact, due to the skin 
friction. 

The hull-efficiency elements deduced from the screw 
experiments described above apply specifically to 
thrust identity at model self-propulsion, but are for all 
practical purposes equally applicable to ship self- 
propulsion point if the resistance of the hull for the 
latter condition be deduced in accordance with R. E. 
Froude’s Og, constants. At the lower revolutions per 
minute corresponding to ship self-propulsion, the wake 
for a given speed of advance of the model is the same 
as at model self-propulsion and, in fact, does not vary 
over a large range of propeller revolutions. This is 
further indication that wake is primarily conditioned 
by the hull. Naturally, the augmented resistance 
declines, but the rate of decrease is largely balanced 
by the decrease in hull resistance, and as a result the 
augmented resistance percentage remains substantially 
unaffected. There is a substantial increase in wake 
for rough surface as compared with smooth, the gradient 
being similar in all the models. If the results be 
plotted to a base of skin-friction resistance, extra- 
polation to a condition of surface smoother than that 
of the model, and in particular to the ship surface of 
smoothness corresponding in resistance to R. E. 
Froude’s O, constants, is rendered possible. Since the 
augmented resistance percentage is substantially in- 
dependent of the degree of roughness of model surface, 
it does not appear that any grave error is involved in 
assuming that there is no change in passing from the 
model to the ship. ‘ 

It would clearly be an advantage if means could 
be devised to check the extrapolation, say, by an assess- 
ment of the wake appropriate to a hypothetical ship 
of zero skin friction. Then the pure skin-friction wake 
would be eliminated, the residuary wake being that 
| due to streamline replacement at the stern, together 
| with the additional element in this replacement apper- 

taining to free-surface wave-making. A further ele- 
ment is the deadwater or eddy effect due to defective 
streamline replacement behind the stern. There 
appears to be scope for further investigation in this 
respect, both analytically and by experiment, when 
matters of more immediate and pressing importance 
| have been dealt with. The author was tempted to 
| guide the extrapolation by analytical deductions from 
| streamline forms, particularly as a rough approxima- 
| tion for one of the models gave a wake percentage at 
zero skin friction which faired in slightly above the 
| wake spot as extrapolated linearly to the smooth ship 
| surface. Caution is necessary, however, since the wake 
is conditioned by many factors, including shape of hull 
| and position of propellers. One difficulty is that wake 
| percentage has no physical relevance, being merely 
| an arithmetical artifice. This is forcibly brought home 
| by the differences found between the average wake 
| over a propeller disc measured by Pitot tube and the 
| effective wake derived from screw experiments. 


| (To be continued.) 


/'HAND-OPERATED SCREW MACHINE. 


s. 











THE screw machine shown, in two forms, in the 
| accompanying illustrations has been designed with 
|a view to reducing its first cost and to ensure that 
| no particular skill is required to operate it. To achieve 
| these aims all power feed mechanisms have been 
| omitted, while spindle speed changes, other than those 
obtained by the use of a two-speed motor, require 
| only the interchange of driving and driven pulleys ; 
| there are no speed-change gear wheels. The machine 
| is described by the makers, Messrs. The Oster Manu- 
| facturing Company, Cleveland, Ohio, U.S.A., as a 
| hand-operated screw machine, but since it has both 
| front and back toolposts on the cross slide and a 
hexagonal turret, it will be apparent that it can be 
used for other lathe operations. The spindle has a 
central hole, 1} in. in diameter, and the automatic 
chuck provided will take bar stock 1} in. in diameter 
14% in. square, or 1; hexagonal across flats. The 
swing over the bed is 14 in., and over the cross slide is 
| 6} in. The length that can be accommodated depends 
upon whether the machine is fitted with a turret, as 
is usually the case, and is shown in Fig. 1, or whether a 
plain saddle carrying a tool post, as shown in Fig. 2, is 
employed. In the first case the maximum distance 
between the spindle nose and the turret face is 16} in., 
and the turret saddle traverse is 1l in. In the second 
case the maximum distance between the spindle nose 
and the face of tool post is 27} in. The maximum 
single stroke of the bar- feed, which is of the ratchet 
type, is 3 in. 





The cross slide, which has a working face of 18} in. by 
4} in., can be traversed either by handwheel and screw, as 
seen in Fig. 1, or by lever, rack and pinion, as seen in Fig. 
2. The handwheel traverse is 6}in. and the lever traverse 
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is 44 in. The handwheel traverse naturally enables the i . . . ‘ 
finer settings to be made, as the gear is provided with rng Fag pate we “9 Ree = pee — —~ nO passes 
a large graduated dial. Longitudinal setting of the PATENT RECORD. rear se eo _ The a ae . = the 
cross slide saddle along the bed is done by hand, asa ABSTRACTS OF SPECIFICATIONS RECENTLY surface 29 which b ts against imil { a annular 
parting-off operation is commonly required. The design, | PUBLISHED UNDER THE ACTS OF 1907 TO 1939. | pn gag Frown om fa ay on emdag — 
however, permits of the provision, as an extra fitting, | T#¢ number of views given in the Specification Drawings | |... ee: RE eee noe ee 
of a hand-wheel actuated longitudinal traversing| {ated im each case; where none is mentioned, the circular they can be machined accurately and cheaply, 
mechanism with adjustable limit st Thi fitti Specification is not illustrated. and indeed with the spigots are the only parts which are 
, Jus 7 mit stops. nis ‘NZ | Where inventions are communicated from abroad, the | accurately machined to enable the two springs of t} 
— turning to ~~ — on the pone ewe) Names, etc., of the Communicators are given in italics. | pair to be adjusted so that they share equally in cu hice. ( 
normally, components are short enough to be turn y | Copies of Speci, ions may be obtained P y ¥ : ind 
means of a broad tool in the rear tool post; a longi- Opice Y gehe “Grane, 23, Southampton ‘Buildings. no roe negytme | — ——. ratty = a . 
tudinal traverse is thus not required. The turret CRancery-tane, ccnten, TE, GND. SE GEE. vr ae — 
saddle is traversed by a capstan wheel, and has a ay RA ~ mt of } & -g -~ > a . Ca 6 
bearing on the bed ways of 14} in. It is furnished with » Patent has been sealed, when the g 
six adjustable stops, visible to the left of Fig. 1, to| word “ Sealed” is appended. : 
determine the traverse to suit the individual tools on map. of any oF ape two a a § 
: : isement 0, e eptance Oo, Jom 
yy RR Beaty? Mantras & : 
. & . ' 1 grant of a Patent on any of the 8 
and six tapped holes for the attachment of different | grounds mentioned in the Acts. } 
kinds of tool holder. It is rotated as required by hand, 
a locking lever, not visible in the illustration, ensuring AERONAUTICS. 
prompt release for indexing and rigid locking when 542,701. Target-Towing Device. A. G. Frazer-Nash 
indexed. The radial thrust of the turret is taken | and C. B. Lowe, of Tolworth. (7 Figs) July 10, 1940.— 
by a heavy ball bearing. The device is intended for use mainly in towing aerial ‘ 
The plain saddle, seen in Fig. 2, has a slotted surface | targets “or drogues, and is designed to allow for the 2.721) . 30 19 ° 
ne attechanent of the tool post and holder, which is | automatic replacement of one such target or drogue by be employed with wide tolerances and clearances bet ween 
normally provided with a central hole 1} in. in. diameter. | @ fresh one. The cylindrical casing 1 is in two halves the 4 * 
: 5 parts where they interfit. For installation in the 
The saddle is traversed by a capstan wheel and has | screwed together and contains the catch and the trip vehicle the unit is itioned in the rectangular apert 
a single adjustable stop. A bracket attached to the| mechanism. The catch is a star wheel having four - wy or sh sands hon front end rear walle a 
carriage carries one end of a shaft, supported in the| radial fingers 4, the centre lines of which are offset. | with the outer faces of the followers 3 and 6. The par 
headstock at the other end, on which is secured by &| Their leading edges are recessed so that each finger con-| ang gear thus preliminarily assembled are then lifted int, 
set screw a lever bar stop. This shaft is fitted with a| stitutes a shallow hook. The catch is pivoted so that af at - 
drum at the saddle end having a helical groove in|in its normal Shem ete Gua aeteeies Eth © position between the centre sills of the vehicle with the 
which engages a pin on the saddle bracket. As shown | siot in the cle and retajns a cae s which freely pope Aone rag poet — 
in Fig. 2, this bar stop is retracted, but when the saddle | encircles the casing and is secured to the drogue. In uae 4 ‘When newer te Geye pulls the eliiomee ¢ 
_~ mown away from the headstock, ut is rotated auto- |}advance of the catch is a trip mechanism consisting forwards and takes with it the follower 4, so compressing 
— page nf my oly = phy = came mainly of a toggle 9 and a trigger 10, the latter pro-/ the springs 1 and 2 in parallel. When buffing the yoke 
- a oe Stock to de red forward | jecting through a slot in the forward end of the casing. | presses back the followers 3 and 5 so that both springs | 
by a uniform amount at each operation. Movement | The trigger is linked to one arm of a bell-crank lever 14, | and 2 are again compressed in parallel. Should the 
- - saddle towards the headstock swings the stop the other arm of which has a cam surface to engage one | springs set to any extent after prolonged use the slack 
pack out of the way. : j ete end of one of the toggle levers. The other end of tne | can be taken up on both columns of springs by screwing 
Neither of the illustrations gives any indication of the | other toggle lever engages one of the tingers 4 of the up the nut on the spindle 19 and inserting packing strips 
matuse of the drive, which is by a2 h.p. two-speed motor | catch wheel and prevents rotation when the toggle is | between the end followers and the yoke or sill abutments 
housed in a cabinet in the bedplate and driving the | extended, but frees the wheel when the toggle is broken (Accepted January 23, 1942.) 
spindle through multiple V-belts. There are, however, | against the action of a spring 18 which normally keeps | — . : tec ian 
two types of transmission to the spindle. In the/ the toggle locked. Positive locking of the toggle can | MISCELLANEOUS. 
machine known as the 601 D.D. Rapiduction, the drive | he provided for by forming a projection which extends| 542,624. Skiving Machine. E. A. Chamberlain, Limi- 
is taken directly by the belt from the motor pulley to | through the casing so as to be engaged by the ring 8 in | ted, of Nailsworth, Glos., and F. E. J. Vick, of Nailsworth. 
the pulley on the spindle, but in the 601 W.D. Rapiduc- (3 Figs.) August 28, 1940.—The machine is for use in 
tion machine the motor pulley drives a pulley on a | shaving or splitting sheets of fibre board, mill board or 
cross shaft on which is mounted a hardened and ground | leather. The machine consists of a vertical frame carry- 
steel worm meshing with a worm wheel on the spindle. | ing at the top bearings for the spindle of a roller matrix 4 
This arrangement, it is claimed, makes possible the | Beneath these bearings are other bearings for the spindle 
employment of unusually heavy forming cuts with the | which carries the feed rollers 7. Between the matrix 
entire absence of chatter. The direct drive is intended | and the feed rollers projects a knife blade 8 of a width 
for high-speed work on small diameters and non-| its passage along the casing into the towing position. equal to that of the matrix. The knife is mounted at a 
ferrous materials, and spindle speeds up to 3,000/ The forward end of the casing holds the outer race 2" | small angle to the horizontal on the sloping upper surface 
r.p.m. may be obtained with it. In both types of | of a ball be , the inner race of which is locked on 4 | of a knife supporting block 9. The latter constitutes the 
machine only two spindle speeds are obtainable without | spigot at the Back end of a hollow cap. In the nose of the | central part of a rectangular slide 12 which is free to 
altering the pulleys. With the direct drive and the | cap is a hole through which a line 28 passes to be secured | move parallel to the cutting edge of the knife; the 
motor running at 1,800 r.p.m. or 3,600 r.p.m., two | to a sliding block 29 loaded by a spring in the nose of the | jatter is adjustable vertically and horizontally. The 
spindle speeds of 900 r.p.m. and 1,800 r.p.m. are| cap. In use, the cords of the air drogue are all attached driving shaft 22, which is co-axial with the feed-roller 
obtained. Three sets of change pulleys are provided | to the ring 8 which easily slides over the casing. While} —, 93 . 
which enable spindle speeds of 1,200 r.p.m. and 2,400 | the device is being towed behind an aircraft, the ring is oe ies Fig.1_ 
r.p.m., or of 1,500 r.p.m. or 3,000 r.p.m. to be obtained retained by the recessed leading edge of the protruding ! —— 
with the same motor speed. The speeds with the worm }eatch finger. To change drogues, the new drogue is | uid a 
drive and with the same motor speed as stated above, | thrown out and slides along the line until the ring | 4 
are 143 r.p.m. and 286 r.p.m. With the worm-drive | reaches the trigger and forces it back. This breaks the 
machine six sets of change pulleys are provided, the | toggle so that the catch wheel is freed and rotates to| 
highest spindle speeds obtainable being 515 r.p.m. and | release the old drogue. When the ring of the new 
1,030 r.p.m. | drogue slides past the trigger the latter quickly returns 
The spindle for both kinds of drive has the standard | to its normal position and the toggle straightens under 
American flanged nose No. 6.Al, and is mounted in| the action of its spring, so that the catch wheel is again 
pre-loaded ball bearings automatically lubricated on | jocked and the ring is arrested and retained in position. 
the splash and drip system. The worm spindle is also l If it is desired merely to release the drogue, a weighted 
mounted in ball bearings. The belt is slackened for! device having a ring member can be passed along 
pulley changes and re-tensioned by movement of the | the line to operate the trigger mechanism. (Accepted | 
motor base plate, and this is effected in the worm- | January 23, 1942.) 
drive machine by a simple cam motion actuated by a/| th 
lever, and in the direct-drive miachine by a hand- LIFTING AND HAULING APPARATUS. e at 
operated screw. The cutting-lubricant pump is situ-| 542,721. Central Buffer and Draw Gear. George da 
ated in the base of the machine near the motor, from the | Sp Moult and C y, Limited, of Westminster, ca 
spindle of which it is driven by a single V-belt. The bed | and R. K. Gl dine, of W inst (4 Figs.) Feb- ™ 
is a single casting with two flat ways, 14 in. wide by | ruary 10, 1941.)}—The gear is of the kind used on railway ti 
64 in. apart, outside measurement, and 33 in. long. The | vehicles where a nunaber of springs are arranged tandem- | ; , 
height of the spindle centre line from the floor is| wise within a yoke behind the headstock of the vehicle | spindle to which it is coupled, carried an eccentric 23 of 
3 ft. 6 in., and the floor space occupied by the machine | to relieve the coupler shank of stress under maximum | The eccentric sheave is pinned to one end of a short link hi 
proper is 6 ft. by 2ft.9in. Including the bar feed, the | buffing thrusts. The assembly consists of the front | the otherend of which is connected by a universal coupling tw 
total length required is about 14 ft. The net weight! spring 1 with front and rear followers 3 and 4, respect-| to one arm 27 of a bell-crank lever pivoted on a bracket sh 
of the turret machine, including the bar feed, is about | ively, and the rear spring 2, with front and rear followers | on the frame. The other arm 28 of the bell-crank is gr 
13 ewt. 5 and 6, respectively. The follower 5 has an axial stem 7 | connected by a link to one end of the slide 12. In pr 
projecting forwards through the front spring 1, bolted operation, the feed rollers 7 are driven by the shaft 22 ; 
at the forward end to the front follower 3 of the front | and the sheet to be skived is fed between them and the “ 
REVIEW OF FLASH AND FLasH-Butr WELDING.—In a/| spring. The front followers of the tandem springs are | matrix 4 in the direction of the arrow (Fig. 2) and against Bi 
contribution, entitled “‘ Pressure Welding: A Review of | thus bridged through the front spring by the stem 7.| the cutting edge of the knife 8. The knife is recipro- th 
Published Information,” published in a recent issue of | The rear followers 4 and 6 are correspondingly bridged | cated by the eccentric parallel to its cutting edge across da 
the Transactions of the Institute of Welding, Mr. R. F.| across the rear spring 2 by forming the follower 4 as a | the width of the sheet to be skived, thus splitting it with 
Tylecote reviews the literature on flash and flash-butt | stirrup embracing the spring, the ends of the arms/a slicing action, which produces a more satisfactory th 
welding from the standpoint of the technique employed, | being spigoted into the rear follower 6 se that a minimum | result than is obtained with a stationary knife. The pr 
the metallurgical considerations involved and typical | distance is maintained between the followers under com- | eccentric throw is ¢ in., producing a } in. travel of the ph 
applications. | pression of the springs. To link the parts of the gear| knife. (Accepted January 20, 1942.) ‘ ee 
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FLUCTUATIONS AND 
SURGES IN AIRCRAFT 
HYDRAULIC SYSTEMS. 


By Dr. F. Postiteruwaite, M.Eng. 


‘HE majority of aircraft in this country make use 
of h ydraulic actuation for a number of their services, 
such as retractable undercarriages and tail wheels, 
wing flaps, feathering airscrews, gun turrets and | 
control trimming tabs, | ‘of an oil reservoir, an engine-driven pump, auto- 


firing gear, bomb doors, 


| 

apparatus were such that static calibration of the | 
[eons unit was possible. Photographic records 
| were taken by means of a camera and cathode- 

ray oscillograph. The frequency response of the 

apparatus covered a range from 0 to 10,000 cycles 
| per second, and thus was capable of responding to | 
|any transient and recurring phenomena in the air- 
cratt system. 

Hydraulic systems make use of many ingenious | 

| devices, but a simple system consists essentially 





engine-cowl gills, and even, in some cases, windscreen | matic cut-out valve, control valves for the various 
wipers. The main attraction of the hydraulic |services, a number of double-acting hydraulic 
system is that one central power unit, the pump, | jacks, and various lengths of pipes connecting the 


controls all the services without the need of cumber- 


some mechanical transmission gear. 


Aircraft 


| differe nt parts. The pump is usually of the gear 
type or of the multi-piston variety, and its volu- 


hydraulic installations operate in such a manner! metric output is a function of the speed of rotation, 





Fig.1. 
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that pressure surges and fluctuations are unavoid- 
able. In certain installations, the surges may reach 
dangerous proportions, and the fluctuations may 
cause harmful resonant vibrations of a component. 
In this article a description is given of an investiga- 
tion into the surge and fluctuation characteristics 
of a hydraulic system installed in a single-seater 
high-speed aircraft. The reasons for the tests were 
twofold, the first being that the engine-driven pump 
showed signs of distress, as though it had been 
grossly overloaded; and the second, that the 
pressure gauge was continually failing and having 
to be replaced. It was suspected that surges were 
responsible for the first trouble, and it was thought 
that fluctuations were responsible for resonant 
damage to the gauge. 

The measuring and recording equipment was of 
the electronic type, and made use of a capacity- 
pressure unit; pressure applied to a small dia- 
phragm causes it to deflect and hence increases the 
capacity of the unit. The amplifying and recording 
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and varies slightly with the delivery pressure. 
Improved pumps are available, capable of working 
at constant pressure of delivery and having an 
output automatically adjusted to suit the require- 
ments of the services being operated, but a descrip- 
tion of them does not come within the scope of 
this article. 

When the pump is started, it draws oil from the 
reservoir and delivers it through the automatic 
cut-out valve to the service line. If the control 
valves are not operated, the oil entering the service 
line has nowhere to go, and hence the pressure in 
the line rises rapidly. When it reaches a pte- 
determined value, a by-pass valve functions inside 
the automatic cut-out valve body, and seals the 
service line under pressure while by-passing the 
pump delivery back to the reservoir. In pumping 
the oib through the by-pass, the pump operates | 
against a pressure head just sufficient to force the 


- If it is desired to operate one of the services, 
such as retracting the undercarriages, the appro- 
| priate control valve is moved to the required posi- 
tion, and the residual pressure in the service line 
starts the operation of the jacks. As the jacks 
move, the pressure in the service line drops, until, 
| at a pre-set value, the by-pass back to the reservoir 
is closed, and the pump once more delivers to the 
service line. When both jacks have moved through 
their complete travel and reached their stops, the 
service-line pressure climbs rapidly until it exceeds 
a pre-set amount, when the automatic cut-out 
valve functions once more to seal off the service 
line, and to open the by-pass back to the reservoir. 

Aircraft oil pumps are designed to be as light as 
possible, and capable of delivering a large output in 
comparison to their weight. The delivery should 
be smooth and continuous, but in fact contains 
considerable pressure fluctuations as only a small 
number of cylinders can be fitted by reason of their 
size and weight. The smoothest delivery is ob- 
tained with a gear pump, but in the case under 
| investigation the pump had only three cylinders. 
From these details of the operation of a typical 
hydraulic system, it will be seen that pressure 
surges can arise from a number of causes, the chief 
offender being the automatic cut-out valve with its 
abrupt operation. 

The pressure and surge characteristics of the 
automatic cut-out valve were obtained by installing 
it in a simple hydraulic circuit consisting of a pump 
driven by an electric motor, a three cylinder pump, 
reservoir, accumulator, pipe lines, and an adjust- 
able leak to allow pressure in the line to fali. As the 
pipe lines were short, it was necessary to use an 
accumulator to increase the capacity of the system, 
| so that a reasonable time could elapse between the 

valve cutting-in and cutting-out. The leak was 
adjusted so that the valve functioned once every 
10 seconds to 12 seconds. One complete cycle 
includes the following operations: (a) the line 
pressure leaks to a pre-set value when the auto- 
matic cut-out valve operates. The by-pass valve 
is closed and the pump delivery is connected to the 
line. (6) The line pressure builds up to another 
pre-set value, and the automatic valve functions 
once more, this time sealing the line and opening 
the by-pass valve. Records as shown jn Fig. 1 were 
obtained from the pump delivery by means of the 
electronic equipment already mentioned. 

The record shows the smooth cut-in of the pump 
at the point a; the rise in pressure from a to 6 
when the line is in communication with the pump 
delivery ; the rate at which the line pressure is 
raised ; and the clean cut-out of the pump at c, 
when the line pressure has attained its pre-set 
value. When the cut-out valve operates, the pump 
delivery pressure falls in ys sec. from 1,450 lb. to 
about 200 Ib. per square inch. Pressure fluctuations 
caused by irregularities in the pump output are 
shown, and an interesting reflection of the transient 
fall in pressure at cut-out can be seen to:occur later 
along the record, at d, which enables the natural 
frequency of vibration of the system to be calcu- 
lated, this being four cycles per second. Incidentally, 
the record indicates that the reflection is consider- 
ably damped. The test shows that the cut-out 
valve performs in a satisfactory manner. 

A duplicate of the aircraft installation was erected 
on a test bed, with pipes of the correct length. A 
pair of complete undercarriage assemblies were 
mounted in a suitable support, and selector valve 
gear was fitted to enable the undercarriages to be 
raised or lowered. The system operating the flaps 
was not included, since this was considered to be 
of minor importance, and would not affect the tests. 
The only other difference was that the pump was 
driven through gearing by means of an electric 
motor, instead of being driven by the aircraft 
engine. This is an important difference, as the 
electric drive is much smoother than that of the 
engine ; but, as the frequencies of the engine dis- 
turbances were fairly well known, it was considered 
an advantage at’ this stage to use the smoother form 
of drive. 

A composite record of the tests is shown in Fig. 2, 
on this page. In this illustration, the curve a 














oil through the various passages, and is therefore in 
an idling condition. 





records the pressure fluctuations when the under- 
carriage is retracted, the peak at 1,100 lb. per square 
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inch being caused by the first wheel locking in the | response. It will be seen that, at resonance, the 
“up” position. The curve 6 shows the pressures | pressure fluctuations are magnified 5-7 times. Such 


when dropping the undercarriage, with a small|a magnification is disastrous to a pressure gauge 


” 


peak due to the first wheel-locking in the “ down 
position. The fall of pressure due to the normal 
operation of the automatic cut-out valve (from 
1,400 Ib. to 200 Ib. per square inch, as shown in 
Fig. 1) is indicated at c. The upper curve from c 
to d shows the abnormal diagram obtained when the 
cut-out valve is prevented from functioning; the 
pressure here reaches a maximum of 2,000 lb. per 
square inch and falls to normal in about yy sec., 
from d to e, when the valve operates. The inverted 
peaks are due to chatter of the by-pass valve, the 
range of pulsation being about 500 lb. per sq. in. 

Fig. 2 illustrates a number of interesting points. 
(a) Throughout the record the cyclical fluctua- 
tions of the pump are shown, with their spac- 
ing depending on the speed of rotation of the 





fitted to a hydraulic system having pressure fluctua- 
tions of resonant frequency, and hence a restriction 
in the gauge line is essential. 

A test was made on a gauge fitted with a restric- 
tion. After the gauge had attained its full reading, 
the pressure was allowed to fall slowly by means of 
the restriction. The pressure was read at intervals 
of time spread over six minutes duration, by which 
time the pressure had fallen to one-seventh of its 
initial value. The results confirmed that the fall 
of pressure was similar to the way in which an 
electrical charge is lost by a leaky condenser, both 
being exponential. Thus, both systems respond in 
the same way to transients, and to recurring fluc- 
tuations. This comparison is useful, since it is 
known that the response of such a circuit to sine- | 





pump. For the high-pressure parts of the record, | 
the pump was slowed down considerably. This | 
would not happen with the aircraft engine, but the 
results of the test are unaffected by the reduction 
in speed. (6) If, in retracting the undercarriages, one 
wheel is locked in the “up” position before the 
other, a rise in pressure is produced at this part 
of the cycle. It is necessary to pre-set the cut-out 
pressure well above this value. -(c) With the second 
wheel locked in the “ up ” position, the record shows 
a normal cut-out with the pressure dropping 
smoothly, and there is no sign of any surge of pres- 
sure- during normal operation. (d) Even for ab- 
normal operation, caused by deliberately preventing 
the cut-out valve from functioning normally, when 
the by-pass valve chattered, no abnormal pressure 
surges could be found. The transient changes in 
pressure caused by the chatter were much smaller 
than the normal drop in pressure at cut-out for the 
usual working condition. (e) Even the sudden 
release of line pressure from 2,000 Ib. per square inch 
failed to cause resonance in the hydraulic system. | 

Since there was no reason to suppose that tests | 
on an actual aircraft would give results differing | 
much from those already obtained, it was concluded | 
that the pump failures could not be caused by| 
abnormal surges of pressure. Further investigation 
proved the accuracy of the analysis. The trouble 
eventually wag found to be due to an entirely 
different reason, namely, that grit could find its} 
way into the oil used to replenish the system. | 
There remained the question of the pressure-gauge | 
failures. Ground tests of the hydraulic system | 
were made by the aid of an external pump of the 
same type, driven by an electric motor, thus avoiding 
the necessity of running the aircraft engine. At 
one speed of the pump, the pressure-gauge needle 
vibrated through a range almost double its true 
reading. This was not a unique case, as this oscilla- 
tion had been noted on every installation for this 
type of aircraft. After some time in service the 
gauges would be rejected because of considerable 
zero error. The makers said it was not possible 
to modify the gauge to give it a much higher 
frequency of vibration, and it was therefore neces- 
sary to seek some other solution. It is well known 
that a restriction in the gauge pipe line reduces 
the intensities of the fluctuations before they reach 
the gauge, but no information could be found 
regarding details of suitable restrictions. An attempt 
was then made to develop a theory so that a suitable 
restriction could be designed, as described below. 

The natural frequency of vibration of the pressure 
gauge, aud its damping characteristics, were obtained 
by means of electronic equipment comprising a 
photo-electr c cell, amplifier, and cathode-ray oscillo- 
graph. From these details, together with the 
justifiable assumption that the gauge is a simple 
dynamic system, the range of movement of the 
gauge needle is given by the equation :— 

1 





magnification factor. = ————__————— 

Vv (1 poe a*)? yy A?z* 
where A=0-18 by actual test; z= ratio 
forcing frequency — 

N ’ 
vibration of the gauge, found by test to be 25 
cycles per second. The response curve of the gauge 
needle is plotted in Fig. 3, on page 381, in which 


and N = the natural frequency of 


wave variations is given by the formula : 
l 

V 1+ (CR)? 
27f; f= frequency of fluctuation ; 
: : increase in volume of gauge and line ; 
C = capacity = ————"acrease in pressure 
and R = resistance = restriction in the gauge line. 

It is useful to consider C and R jointly as C R. 
This product is defined as the “time constant ” 
in conformity with electrical nomenclature. It is 
the time taken for 63 per cent. of a steady pressure 
to be fed into, or out of, the capacity (pressure 
gauge or condenser). Such a combination of capacity 
and resistance is known as a “ low-pass’’ filter, 
since it allows low frequencies to pass, and attenuates 
the higher frequencies. 

If a suitable time constant is chosen, it is possible 
for the filter to reduce considerably the resonant 
peak shown in Fig. 3. At the same time, the time 
constant must not be too large, as this would slow 
down the response of the pressure gauge. For the 
case under consideration, a time-constant of 0-25 
sec. was found to be suitable. Its response curve 
is shown by the dotted line c, in Fig. 3. It should 
be noted that the product CR can be made up 
with a wide range of values of C and R. If the 
restriction is placed near to the gauge, and C is 
small, a small restriction must be used; while, if| 
the restriction is placed some distance from the | 
gauge, a much larger one can be used. For the 
installation under consideration, it was convenient 
to fit the restriction at the distant end of the 
pipe leading to the gauge. It consisted of » 
screw with a groove cut down its side, and the 
time constant was adjusted by screwing it in or 
out, as found necessary. It was not necessary 
to set the time constant with any great degree of 
accuracy. Fig. 3 shows that the restriction should 
cut down the range of oscillation of the gauge 
needle to one forty-fourth of what it was originally. 

It has been shown that transient changes of pres- 
sure occur in the operation of the hydraulic system, 
and it is interesting to note that the restriction does 
not make the response of the gauge sluggish, and 
that it guards the gauge against transient changes. 
Pressure may fall from 1,500 Ib. to 300 lb. per square 
inch in about one-twentieth of a second, but with 
the time constant of 0-25 sec. the gauge can 
only respond at the following rates :— 

50 per cent. response in 0-17 second. 
75 - om 0-35, 
Ww ” ” 0-58 ” 
95 ” ” 0-75 ” 
98 ” ” 1 -0 ” 


response 


| 
where w 


vibrations in the pump drive caused by the engine, 
and due to the pump characteristics. (c) That jt 
is desirable that the natural frequency of the yauge 
be as high as possible to obtain the maximum 
benefit of the restriction, but inherent damping of 
the gauge is of secondary importance. 

Acknowledgments are due to the Ministry of 
Aircraft Production for permission to publish the 
information contained in this article. 
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Continuous Beam Structures: A Degree of Fixity \) 
and the Method of Moment Distribution. By |} 
SHIPLEY, B.Sc., A.M.Inst.C.E. London: Co 
Publications, Limited. [Price 7s. 6d.) 


In his preface, the author describes this book as 


| which “ comprises a collection of useful tools 


found suitable for the rapid determination of | 

* indeterminacies ’ in certain continuous beam st: 
tures when working in the designing office.” 
well-known Hardy-Cross methods form the basis, 
but Mr. Shipley has introduced a new concep! 
“degree of fixity ’—varying from zero for free 
support to unity for fully-fixed (encastre) conm 
tions, and shows how the moments, “ fixed points, 
and slopes of members are related to the degree of 
fixity at their ends. The “ carry-over ” of moment 
in a continuous beam from one fixed end of a loaded 
span to the support of the adjacent unloaded span 
is in the ratio of half the “ degree of fixity ” at the 
support between the two spans. 

The values of the degrees of fixity for various 
standard practical cases are shown in diagrams and 
tables. Support moments for non-symmetrical 
loading on continuous beams are next considered, 
and this is followed by a concise and practical sum 
mary of the moment distribution method. Frames 
without and with “ side sway ” are then discussed, 
and the book concludes with four appendices dealing, 
respectively, with classified types of loading, bending 
moment diagrams, fixed end moments, and a note 
on checking beam moments. The tables, and the 
numerous illustrations, are all in forms suitable for 
the drawing office. The book may be recommended 
to the designer of structural frames, whether in 
steel or reinforced concrete. One result of bombing 
from the air has been to demonstrate the enormous 
advantage of the continuous structure in resisting 
shocks. The statical equilibrium of such structures 
presents many riddles, and Mr. Shipley’s little 
volume should be of assistance in solving them. 


Practical Ship Production. By A. W. CARMICHAEL. 
Second Edition. London: McGraw-Hill Publishing 
Company, Limited. [Price 21s.) 


Tue extraordinary increase in the output of the 
United States shipbuilding industry has only been 
accomplished by the adoption of “ dilution ” on a 
scale not yet approached in this country. A recent 
investigation among the employees in one of the 
yards now engaged in building ships for the British 
Government showed that not more than 5 per cent. 
had done any shipyard work before, and that the re- 
maining 95 per cent. included former artists, news- 
paper reporters, hotel waiters, lift men, and a large 
proportion of young lads who had gone into the 
yard straight from school. With such mixed per- 
sonnel to be educated in shipyard practice, it is 
understandable that a strong demand has arisen 





| the elements of shipbuilding technique. 
Thus the response is sufficiently rapid, and the | 


for text-books explaining in simple and direct terms 
The present 
work comes into this category. When the first 


gauge should not overshoot its correct reading. | edition appeared in 1919, the author, formerly a 
Tests with the restriction fitted gave excellent | Commander in the Construction Corps of the United 
results, and no needle vibration could be observed, States Navy, explained in his preface that it was 





the curve a represents the response of the gauge to 
pressure fluctuations, and curve 6, the overall 


| although the response appeared to be dead-beat. 


The following conclusions were reached as a 
result of the tests :—(a) That the fitting of a restric- 
tion, based on the theory outlined in this article, 
was a satisfactory method for reducing resonant 
effects on pressure gauges. It has since been fitted 
to many hydraulic installations. (b) That pressure 
fluctuations of the same frequency as that of the 
gauge are bound to exist in many installations, 
owing to the wide range of operating speeds for 





aircraft engines. Fluctuations occur for torsional 


“intended to be practical rather than theoretical, 
ijt being assumed that the principal problem with 
which the reader is concerned is the quick produc- 
tion of seagoing vessels from plans already in 
existence rather than the preparation of new plans.” 
This guiding principle has been observed in the 
virtual rewriting to which the book has been sub- 
jected in order to bring it abreast of current practice, 
especially in the extended use of welding. The 
book may be commended as an admirable intro- 
duction to its subject. 
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INLAND NAVIGATION AND 


CANALS. 
By J. M. Lacey, M.Inst.C.E. 
(Continued from page 374.) 


WHERE rivers bring down only small volumes of 
water, the simplest method of rendering them 
navigable is by the construction of dams or barrages 
across their beds, thus creating a series of still-water 
reaches. These dams or weirs may be solid and 
fixed to their full height, or they may be movable 
so as to leave a free passage for the water in times 
of flood. It is usual to place the weirs at sufficient 
distances from one another to allow the level of the 
impounded water to meet the level resulting from 
the natural fall of the river bed (Fig. 2). In order 
to augment the length of the weir, it is frequently 
made with an inclination towards the stream, but 
as the direction of the water flowing over is always 
normal to the line of the weir crest, this is likely to 
produce erosion on the banks down stream. A safe 
way of increasing the length of the weir is to con- 
struct it in the form cf an arch convex on the 
upstream side, or a chevron brisé may be substituted, 
the salient angle being presented to the stream. 
They have the disadvantage of encouraging the 
deposition of silt in the angles of the junction with 
the locks or sluices. 

Solid weirs, if properly constructed, are simple, 
strong and durable, and require no establishment 
for their working ; but they raise the flood level of 
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| practice of opening the’ sluice about a quarter of an 

hour before the boats or rafts are to be passed, 
althcugh by so doing the level of water in the upper 
bay is inconveniently depressed. The use of such 
sluices is accompanied by so much danger and 
difficulty that, wherever navigation assumes any 
importance, locks are preferred. 

Locks may be regarded as hydraulic machines 
by which heavy bodies are raised from one level 
to another. River locks may be placed in the bed 
of the river, or in a short branch parallel to the main 
branch. Where a river divides into several branches, 
it is usual to place the weir at the head of one of 
them and the lock at the end of the other, so that 
the intermediate portion of the original bed becomes 
converted into a basin. This arrangement is 
adopted because it is easier to construct the lock 
in such positions by merely diverting the water of 
the river into the secondary branch, and because 
the still water thus created above and below the 
lock, free from the agitation of the waterfall over 
the weir, is advantageous to navigation (Fig. 3). 
If the form of the river renders it essential to place 
the lock in the bed, it must be placed at one ex- 
tremity of the weir, so that the side wall forms also 
the retaining wall of the tow path. The tail wall 


must be prolonged into the stream so as to remove | 


the boats from the agitation of the water falling 
over the weir. 

A very important question to be decided in the 
construction of river locks is whether they should 
be submersible or not. In the former case, great 
danger is incurred from the effects of the water 


|can be carried on with safety. 


The upper terminus or dock at the head of a canal- 
ised river should have some stream of ample dis- 
charge directed into it to replenish water lost in 
locking. The dock is generally built in the valley 


| of a small tributary, and its capacity should be as 


large as possible. 

In river navigation, the towing-path should be 
placed on the side where the water is deepest, and 
immediately upon the bank of the river, in order 
that there may be as few impediments to the passage 
of the tow-rope as possible and that the direction of 
haulage may be not too oblique. The best width 
for a towing-path appears to be about 13 ft. Inde- 
pendently of the tow-path, it is necessary to have 
mooring posts on the opposite side of the river. It 
may be necessary to provide also a secondary tow- 
path, about 6 ft. wide, on the opposite bank. Both 
paths must be maintained at sufficient heights to 
keep them above the water so long as navigation 
When navigation 
becomes dangerous, it is desirable that the paths 
should be submerged at flood level so as to force the 
boatmen to suspend operations. Bridges should be 
constructed so that the tow-path passes under the 
land arches, in order to obviate the necessity for 
detaching the tow-rope. 2 

The navigation of rivers is subject to frequent 
interruption from floods and from low water. Cases 
where successful navigation appeared possible have 
proved disappointing, particularly in the tropics. 
In the early ’sixties, before the development of rail- 
ways in India, Sir Arthur Cotton endeavoured to 
utilise the River Godavari as a means of communica- 
tion between the Central Province and the port of 
Cocanada, on the Coromandel Coast. A small fleet 
of steamers used periodically to make this journey. 
A barrier of rocks at Dunagudrem, 100 miles above 
Cocanada, was the only obstruction, and this was 


| overcome by a solid weir and a double lock. At low 


water, the river forms pools and fords, the pools 
being deep with hardly any perceptible velocity, 
whereas at the fords the depth is comparatively very 
small, and the slope of the water surface and the 
velocity comparatively great, conditions which 
necessitated the employment of shallow-draught 
stern-wheel steamers. In flood, the river comes 


| down in a swirling mass of water, its calculated 


maximum flood discharge being over a million cusecs. 
The river has cut its way through the Eastern Ghats 


|in a gorge which, for two miles, is so narrow that 
| along the greater part of its length a stone may be 





The inundation of riparian 
land can be mitigated to a certain extent by con- 
structing the crest of the weir some feet below the 
required level, and fitting it with flash boards, or 
automatic shutters, to raise the water level at low 


the river above them. 


stages of the river. In some cases, the weirs are 
made with openings analogous to those of bridges, 
and require the same method of construction. The 
openings are fitted with gates, or other methods of 
closing, so that the openings can be closed during 
low water and opened as the water rises. The 
gates or shutters are raised by screw shafts or other 
means. Where the span is large, friction becomes 
excessive, and it was to overcome this difficulty that 
Mr. F. Stoney designed his roller sluice gate, as in 
the weir across the Thames at Richmond, consisting 
of a bridge of three spans of 66 ft. each, closed by 
Stoney sluice shutters 12 ft.deep. Stoney’s shutters 


have been used for spans of 80 ft. and depths of | 
35 ft. It is obvious that, with weirs or barrages of 


this type, river flow is under control, and the work 
presents little obstruction to floods. The level at 
which water can be held will depend on the nature 
of the country on the banks, and riparian rights. 
The nature of the bed of the river is an important 
factor in deciding the position of the weir. Protec- | 
tion is necessary so that the fall of water over the 
weir or the flow through the openings does not 
undermine the foundations. 

Whatever the nature of the weir employed, some | 
means are required to permit navigation from one | 
level to the other. For floatable rivers sluices | 
suffice, which must be of such dimensions as to 
pass any raft of the ordinary construction of the | 
country. The danger resulting from the difference of | 
level above and below the dam gave rise to the 





| thrown from either bank into the middle of the 
|stream. The hills on each side rise abruptly to a 
; ’ P height of 2,000 ft. to 3,000 ft. In its low stage, the 
acting on the embankment by the side of the wing | gorge is navigable even by small boats, but during 
walls, and it is necessary, to guard against this | food the waters swirl through witha turbulence and 
danger, that the walls should be protected by stone velocity that no craft can stem. Below the gorge 
paving. The gate should also be opened to prevent | when the river swells in high flood its elon 
any kind of cataract. Where tke locks are kept| strewn with floating debris of all kinds. Above the 
entirely out of the water, the tow paths must be | gorge, in high flood, the river spreads into a v ; 
elevated, sometimes to a considerable extent, | jake, subme zing the lock and ie 290 Duna sabia 
requiring long inclines to reach the level part of | similar difficulties were experienced in tag amiga 
the embankment. However, it may be said that, | the Tigris during the first phase of the Méso tami 
when floods attain such an elevation as to render campaign, when the river formed io aan fren 4 
it necessary to keep the top of the lock incon- PR i Bel During floods, navi ities she 
veniently high, navigation is entirely suspended. difficult, and during low water. ree and sand 
All the advantages, therefore, are in favour of | hanks impeded the passage of craft. The navigable 
submersible locks for river navigation. Great’ rivers in India are the Ganges from Hardwar to the 
precautions are necessary in the foundations of | sa; the Brahmaputra navigable for steamers up 
river locks. It must be borne in mind that the} +t. 390 miles from its nana - and the a : 
weight of the water of the upper level tends to| which navigation begins at Attock, 940 miles y Fae 
blow up the floor, which must be designed to resist | the coast. The Irrawaddy in Burma, is navigable 
this action. Sometimes the floor is constructed as | {> small boats for a distance of 700 miles oTThe 
an invert. Where a lock is intended to hold a/ ast Indian Railway diverted traffic from sthetese 
pe aaa may: ae = nea —— is be | on the Ganges, and the Indus Valley Railway reduced 
only wide enough to admit the broadest, and the | steamer traffic on the Indus. Navigation continues 


lock chamber is widened below. The lock sills) +t. goyrist t 
should be made at a lower level than the river bed, a" oon Senerens chem ot tip Geng 


to allow for the subsequent deepening of the bed. | 

Where navigation on large rivers is liable to | 
be endangered during floods by detritus or by | 
floating ice, ports of refuge are constructed at| DisposaL or Waste Tyre Covers.—The Control of 
suitable places near towns where vessels can take | Rubber (No. 5) Order, 1942, has been varied by a new 
shelter during high floods or during winter. A pro- | Order, recently issued by the Ministry of Supply, and 
jecting bank or jetty is constructed, enclosing a | entitled the Control of Rubber (No. 12) Order, 1942 
portion of the river alongside one of its banks, | (S.R. & O., 1942, No. 745, price 1d.), Under the new 
forming o haven with em entuames ot the doun- | Order the maximum price of waste tyre covers, sold in 


, z oa small lots to persons other than r i s rti 
stream ‘end, in which vessels can lie in safety. By waste-rubber poorer oles is sak ag ayes Son 


constructing a quay along this land, the haven | already payable for such covers in larger quantities, 
forms a dock for loading and unloading (Fig. 3). ! which is 11. per ton. 


(To be continued.) 
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THE FUTURE OF TRANSOCEANIC 
TELEPHONY.* 


By Dr. Ovtver E. Buckwey. 
(Concluded from page 377.) 


PuBLic service transatlantic telephony is not the 
only service requiring the use of the important short 
waves. There are many other uses for them, such as 
radio telegraphy, ship-to-shore telephony, aircraft com- 
munication and navigation, and overseas broadcasting. 
There are also other natural barriers than the Atlantic 
to be bridged, and these short waves cannot be counted 
upon to be duplicated very often for simultaneous use 
at different locations throughout the world. So we 
must allow for the available four megacycles to be 
divided to meet a large number of requirements collec 
tively of great consequence. Let us say that, in view 
of all the other requirements, public service telephony 
across the Atlantic deserves something like a tenth of 
the total facilities in this band. This would mean an 
allatment of 400 kilocycles or 100 one-way telephone 
channels, yielding 50 or more two-way circuits. Of 
course, the demand for such a number of transatlantic 
telephone circuits will depend in large measure upon 
the economy with which they can be realised, but the 
estimate serves at least the purpose of pointing out 
that short waves can provide physical facilities for a 
volume of telephone communication far beyond that 
now obtaining, but in proportion as the demands for 
service grow and we come closer to the realisation of the 
ultimate physical possibilities, the more serious becomes 
the threat of interruption by magnetic storms. 

These conclusions lead us to the reconsideration of the 
transatlantic telephone cable as an auxiliary to short- 
wave systems. To be of any real value in this situation, 
the cable also must be capable of carrying a consider 
able group of telephone channels. It was towards such 
a possibility that we turned when the project of a 
single-channel cable was suspended. It was obvious 
at the start that a multi-channel telephone cable to 
cross the ocean would have to be provided with inter- 


mediate repeaters, since even a single-channel cable | 


without repeaters required going to practical extremes 
in structural design. Consideration of mechanical 
difficulties ruled out locating the repeaters elsewhere 
than on the ocean bottom. Problems of laying and 
lifting made it obvious that the repeater housing 
should, if possible, be incorporated within the cable 
structure and treated as a part of the cable rather 
than as an appendage to it. Hence we were led to 
develop a small-diameter cylindrical housing to be 
incorporated as a part of the cable underneath its 
armour. The whole structure had to be flexible so 
that it could be bent around a cable drum and passed 
over the bow or stern sheave of a cable ship. 

The structure of the repeater housing which was 
devised comprises first a succession of pressure-resisting 
steel rings, each having a diameter of about 1} in. and a 
width of jin. Over these is slid a succession of thinner 
steel rings of the same width but sw placed as to overlap 
the joints of the inner rings. So assembled, the rings 
form an articulated cylinder about 7 ft. long. To 
exclude water, there is placed over this cylinder an 
annealed copper tube with watertight seals at its ends. 
The details of the seal are of the greatest importance. 
It combines a strictly hermetic seal, in which the con 
ductors are brought out through glass, with a plastic 
seal through which diffusion of water vapour would be 
extremely slow should the glass seal fail. Joined to 
the copper cylinder, and extending over the cable core 
for several feet, is a tapered copper sheath which serves 
to distribute bending strain and protect the conductor 
joint at the seal. Containers of the type described have 
been tested at pressures considerably higher than would 
be encountered in a transatlantic cable. They have 
also been subjected to repeated bending around a 6-ft. 
trum without failure. Within the repeater housing 
the elements of the repeater are separately contained in 
plastic cylinders about 6 in. long, loosely fitting inside 
the inner steel rings. Connections between these units 
are made with flexible conductors. 

A repeater must, of course, be supplied with power 
and, as it is impracticable to provide a primary source 
of power in such a small housing, power must be fed to 
the repeater over the cable from a direct-current supply. 
The supply voltage is one of the limiting considerations 
in the design of such a cable system. It must not be so 
high as to endanger the insulation of the cable or 
repeater elements. An operating potential-to-earth of 
2,000 volts oppositely poled at the ends of the cable was 
assumed. Power would be supplied on a constant- 
current basis so that fluctuations of earth potential 
would not cause variations of current supply. Tests 
of cable core and joints over a long period of time have 
change under this impressed 


shown no observable 
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The difficulties of lifting a deep-sea cable for 
repairs are such as practically to prohibit frequent 
access to the repeaters for maintenance. Hence the 


repeater must be provided with elements which will | 
A period of 20 years | 
| without replacement of parts was assumed to be a| 


rarely, if ever, require attention. 


reasonable requirement. 


The problem of life and maintenance is principally the | 


problem of a rugged long-lived vacuum tube. Ordinary 
vacuum tubes have limited service life on account of 
evaporation of material from thermionic cathodes. By 


making the level of transmitted signals relatively low, | 


the space current may be kept very small. By making 
the cathode surface relatively large, this smali current 
can be obtained at a temperature so low that the 
cathodes of the tubes may be expected to last for a very 
long time. This is a different approach to the tube 
problem from that which has ordinarily been made. 
New types of tubes based on these principles were 


developed and put on life tests more than five years ago. | 
As yet they have shown no evidence of deterioration, | 
their | 


and now may be reasonably sure from 
behaviour and from physical considerations of a life of at 
least ten years. There is good reason to think that 
they should last several times as long, but further 
observation will be required before a life of as much as 
20 years steady operation can be confidently predicted. 
The tubes must also be more rugged than ordinary 
vacuum tubes, since the cable will be subjected to con 
siderable vibration and perhaps to heavy blows in the 
course of laying and lifting, though the tubes can be 
protected to some degree by resilient mountings. 

Although the electrical requirements of such a cable 
are very severe, there are some respects in which the 
submarine telephone repeater is simpler than a land-line 
repeater. The temperature at the bottom of the ocean 
is nearly constant ; consequently the repeater does not 
have to be regulated to compensate changes of cable 
characteristics with temperature. Also, once the cable 
is laid, it is in a very quiet place, and except in shallow 
water near shore is not likely to be disturbed. True, 
the electrical characteristics of the cable may show 
effects of ageing, but over a long period of time changes 
are not great, and they can be allowed for by providing 
some margin in the electricaé design. 

In the cireuit of the repeater the heating filaments of 
the amplifying tubes are placed in series with the central 
cable conductor. The fall of potential through the 
heater filaments provides the plate potential for the 
Appropriate networks compensate for variation 
A negative feed- 


one 


tubes. 
of cable attenuation with frequency. 


back circuit gives a high degree of stability over a wide | 


band of frequencies and minimises the effect of varia- 
tions of tube characteristics. It is interesting to note 


that the amplification provided by a single tube could | 


drop to a tenth of its normal value without any appre- 
ciable effect on the performance of the repeater. 

The number and spacing of repeaters depends of 
course on the length and design of the cable 
cable 2,000 miles long to connect Newfoundland and 


Great Britain there was calculated a core comprising 


516 lb. of copper per mile insulated with 370 Ib. of 
Paragutta, surrounded by a return conductor of 600 Ib. 
This is like the core of the 1930 Key West-Havana 
telephone cable but somewhat smaller. Paragutta was 
chosen as the insulating material. By using for the 
calculation the characteristics of of the newer 
synthetic insulating materials a somewhat more favour- 
able design would have been obtained. On this cable 
47 repeaters spaced 42 miles apart would provide for the 
transmission of a band 48,000 cycles wide. 

The repeater is a one-way device and to provide two- 
way conversations two cables have been assumed, one 
directed eastward and the other westward. This is the 
simplest solution of the two-way problem but it is not 
inconceivable that the problem could be solved with a 
cable. two each transmitting 


one 


single Using cables, 


48,000 cycles, the number of telephone circuits will | 


depend on the band assigned per channel. If we adhere 
to the present best land-line practice, and assign 
4,000 cycles per channel, there would be room for 
12 telephone circuits. For a small sacrifice of quality 
the number could be materially increased. 
many as 24 fairly satisfactory circuits could be provided 
by assigning only 2,000 cycles per channel. 

Although in Bell Laboratories we have gone a con- 
siderable distance in the design of a_ broad-band 
repeatered submarine telephone cable, and have 
developed many of the essential parts, I woild not wish 
to give the impression that all the problems of such a 
cable have been solved, or that the time has come to 
proceed with its construction and installation. Indeed, 
it is only by building trial sections of such a cable and 
subjecting them to repeated punishment more severe 
than a cable is likely to encounter, that the problems 
can be fully recognised. Extensive electrical tests will 
also have to be made on a complete assembly of 
repeaters with artificial lines simulating sections of 
cable. 

A submarine cable requires a degree of care and 
precaution in engineering such as is required in few 


For a! 


Even as | 
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other situations. It is usually not possible to provide 
large factors of safety, and yet failure of a sing|: part 
such as a break in the conductor or a leak in the insula. 
tion, completely destroys the operation of the whole 
system. Experiences of over 80 years since the {,j|ure 
of the first attempt at an Atlantic cable have led t. the 
development of practices which give good assurance of 
the reliability of cables of simple construction, but when 
a device such as the proposed repeater is made a purt of 
| the structure a new set of hazards is introcdiwed 
Whether these hazards can be guarded against ll 
enough to justify the risks of such a cable project 
remains to be seen, but I am optimistic that ‘ 
sufficiently thorough job of cable manufacture ‘ 
well planned programme of trials the hazards « 
reduced to an acceptable degree. 

As to the costs of such a cable, only the r 
| sort of estimates can be made at this time. Hoy 
even applying annual charges somewhat highe: 
have commonly been used for cables, it appears 
the total cost per telephone circuit for the syst: 
two cables with associated equipment will be compar 
| with that of prospective short-wave radio syst 

A considerable increment of cost of cable over t! 
radio would be justified by the better quality of t: 
mitted speech and the very significant advantay: 
privacy. Added to this is the value of the cable 
| supplement to radio systems to provide against 
failure. Indeed, it is possible that once the cab 

in service radio would be looked on as a supple: 
| to it. 

The comparison of cable and radio telephony 

easy to make. It is the composite of cable and 
| that assures continuity while ra 

is sensitive to disturbances accompanying 
storms, and cable less so, radio service is not so exposed 
to the possibility of interruption by mechanical ac: 
dent or malicious intent. An advantage of rad 
systems is their flexibility, whereby new routes can 
| established or old routes abandoned without incurring 
Further, provision can be made for 
expansion of radio facilities as required without having 
to install so large a complement of circuits at the 
| outset. The prospect of the combined radio and cabl 
system is a happy one in that it affords the advantages 
of both types of facility. 

In the foregoing discussion I have treated the trans 
oceanic telephone problem principally as the trans 
atlantic problem and more particularly as the problen 
of connecting North America and Great Britain. When 
we come to look at other situations, the relative advan 
tages of radio and cable weigh differently. Short-wave 
radio links have a great advantage in affording direct 
connection between points on the globe far apart, 
and the tendency has been to establish short-wave 
connections directly between large centres rather than 
| through extensive land-line links. There has thus 
grown up an extensive network of single-channel short 
wave radio connections operated at low power, giving 
good service part of the time but not to be depended 
on all of the time. Most of these connections are over 
routes which would not support broad-band systems 
The introduction of broad 
band methods for transoceanic radio telephony will 
tend to favour centralising radio traffic at a smaller 
number of more important radio terminals, but it is 
hardly to be expected that all transoceanic radio traffic 
will thus be concentrated. Even with radio systems 
dispersed rather than centralised, broad-band cable 
may still serve as an effective supplement to radio 
| not only between North America and Great Britain, 
but also between North America and all of Europe, 
with land lines extending the circuits to all important 
| centres of the European continent. It is to be expected 
| too that the cable will find important application in 
| other locations. Notably, this type of cable is parti 
cularly promising for trans-Mediterranean service. 

From purely physical considerations, it appears 
| feasible to provide all of the facilities for telephone 
connection between all points on the earth that its 
inhabitants are likely soon to require. To what extent 
these facilities will actually be developed will depend 
on demand and, to a considerable extent, on cost. It 
will be interesting to survey briefly this question of 
| prospective demand to see whether after all it promises 
| to be great enough to justify the installation of broad 
| band cable and radio systems. So many factors that 
@ntribute to telephone demand that it is impossible 
| to make reliable estimate. In addition to cost, there 
| are factors of differences in time, in language and in 
telephone habits and also the factors of community of 
| interest and speed of service. Similar factors affect 
| the demand for telegraph service, but the transatlanti: 
| telegraph habit has had more time to mature fully 
| and may reflect more accurately than the telephone the 
demand that exists for rapid communication between 
Europe and America. 
| One possible way to estimate what the future may 
have in store for transatlantic telephony is to compare 
| the flow of telegraph traffic, say between London and 
‘New York, with that between New York and some 


’ 


of serv ice, since 


excessive costs. 


such as I have discussed. 
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west-coast American city, and then to examine how NOTES FROM NORTH AMERICA tools to be produced in 1942 by American factories is 


intensively telephone service has been developed 


relative to telegraphy over the two routes. Because 
of its comparative stability over a period of years, 
New York-San Francisco traffic provides an interesting 
basis of comparison. The distance and difference in 
standard time between these two cities compare fairly 
well with those between New York and London. 
Difference in community of interest is compensated to 
some degree by the difference in size of London and 


San Francisco. This comparison may be made on} 


two bases not very different in character, but leading 
to widely different results. Data for the year 1937 
are available. On the first basis of comparison we 
find that the total number of telegraph words trans- 


mitted between New York and San Francisco in 1937 | 


was approximately the same as that between New 
York and London. On the second basis we find that 
the number of telegraph messages was about seven 
times as great between New York and London as 
between New York and San Francisco. The wide 
discrepancy between the two comparisons is doubtless 
accounted for partly by rates and partly by the 
character of business and social intercourse. Of the 
two the second, which is based on plain-word public- 
service messages, would seem to be more significant in 
relation to potential demand for telephone service. 


rhe information transmitted in Press and coded tele- | 


graph messages and over leased wires is presumably 
business of record. Public message telegraphy may be a 
better index of telephone demand. 

On the basis of these figures we may speculate that 
the potential demand for telephone connection between 
New York and London is somewhere between one and 
seven times that between New York and San Francisco. 
Actually, in the year 1937 the telephone traffic between 
New York and San Francisco was about three times 
that between New York and London. Thus it would 
uppear that not more than a third, and possibly not 
more than a twentieth, of the potential telephone 
demand has been realised, If we assume that the 
same ratio of potential to realised demand exists for 
ill European-North American connections as for the 
New York-London connection, we may estimate that 
in place of the five pre-war telephone circuits across 
the North Atlantic there will be needed from 15 circuits 
to 100 cirenits. Which of these figures proves to be 
the better measure will doubtless depend greatly on 
costs that ean be achieved, but I do not think that I 
can fairly be accused of excessive optimism in pre 
dicting a demand for 40 or more telephone circuits in 
the reasonably near future if full advantage is taken 
of technical possibilities already in view 

In estimating the demand for growth it may be a 
mistake to attach too much importance to cost of 
service. Speed and reliability are, within limits, just 
as important. When it becomes possible to pick up 
a telephone and get a reply within 2 minutes, which 


is about the normal time for a long-distance connection | 


in the United States, and when the connection provides 
the clarity and freedom from noise of a local telephone 
call, then the transoceanic telephone service will, I 
believe, be used to a degree not even approached at 
present. To provide this indicated increase in number 
of cireuits, and to approach land-line standards of 


reliability and quality of service, will demand utilisa- | 


tion of all three types of transmission systems—short- 
wave, long-wave and repeatered cable. Considerations 
of cost, flexibility and directness of connection suggest 
that the bulk of the transatlantic business will be 
handled on the short wave, but any service important 


enough to justify so large a group of circuits as has | 


been estimated would have to live up to a higher 
standard of reliability than short-wave circuits alone 
can provide. A cable between America and Britain 
would provide this reliability, acting as insurance 
against serious interruptions of service that would 
result from a simultaneous failure of all the short-wave 
facilities during periods of magnetic storm. It would, 
in addition, set a high standard of transmission per- 
formance in competition with short waves. The cable 
and short-wave circuit group with a few long-wave 
cireuits in addition should provide a high degree of 
reliability and excellent transmission at a level of 
cost such as would assure the continued growth of 
the service. 








SHEFFIELD METALLURGICAL ASSOCIATION.—The Coun- 
cil of the Sheffield Metallurgical Association are now cor- 
sidering the award of the James Taylor Prize. This is 
awarded for the paper which, in the opinion of the Council, 
shows the greatest originality of conception or deals 
most usefully with some metallurgical subject of current 
interest. The prize is limited to members of the Associa- 
tion, who are asked to send particulars of any contribu- 
tions of this type, published in 1939-41, to the honorary 
secretary before the end of June. The honorary secre- 
tary of the Association is Mr. L. Rotherham, 93, Hallowes- 
lane, Dronfield, near Sheffield. 


| estimated at 1,600 million dols. and by the end of the 

Wak conditions are bringing about many changes to | year the output is expected to be 20 times that of an 
save strategic materials in the aircraft manufacturing | 4verage pre-war year. 
industry in the United States. Wood and steel are All housing construction and house-financing agencies 
replacing aluminium in certain types of non-combatant | of the United States Government have been consoli- 
aircraft, and one manufacturer is soon to produce, for dated by President Roosevelt in one organisation 
the United States Army, transport planes in which ply- | known as the National Housing Agency, which will 
wood and plastics will replace parts formerly made of handle the war housing construction previously allotted 
aluminium. A great deal of the actual construction | to nine different agencies. It will also assume the slum- 
will be subcontracted to furniture makers. Another clearance functions of the United States Housing 
producer is saving 1,250 lb. of aluminium per machine | Authority, absorb the mortgage-insuring duties of the 
by substituting low-carbon steel and plywood for alu- | Federal Housing Authority, and the lending activities 
minium parts. The complete aircraft will be only | of subsidiaries of the Reconstruction Finance Corpora- 
|3 per cent. heavier than the original type. Still | tion. Mr. John B. Blandford, Junr., co-ordinator and 
another firm, because of the shortage of forgings, is| labour manager of the Tennessee Valley Authority 
substituting castings where this is possible. Aero- from 1933 to 1939 and later assistant director of the 
engines, which formed one of the early bottlenecks in | United States Bureau of the Budget, will head the 
| aircraft production, are now being manufactured in | new Agency, and will also take over the duties of Mr. 
sufficient numbers to keep pace with other items, and | Charles F. Palmer, who was responsible for selecting 
one manufacturer is stated to be so far ahead of schedule | war housing sites, but who is now in England studying 
on bomber engines as to have produced, in the first | British housing methods. 
six months of 1942, the full quota for the year. By| The use of silver in the United States is now at the 
December, 1942, this company’s production will be five | rate of 120,000,000 oz. to 130,000,000 oz. yearly. This is 
times the quantity called for by the original engine- | an increase of about 50 per cent. over the 81,000,000 oz. 
manufacturing schedule. consumed last year and is three times the 40,000,000 oz. 

About 44,000 million dollars of Federal funds has | used in 1940. The total output of silver in the United 
| been requested or already appropriated for United | States last year was about 70,000,000 0z., while 
States military aircraft and it is estimated by the War | the United States treasurer purchased 78,600,000 oz. 
Production Board, which now has national control of | during that year from foreign suppliers. The use of 
America’s war effort, that 20 per cent. of the entire | silver for war purposes is the main reason for the 
war expenditure will be for the manufacture of military | increased consumption, and new substitutions of this 
aircraft. In all, 124,500 are scheduled for delivery in | metal for still more scarce metals is another. 
1942 and 1943, and President Roosevelt is expected The Mexican Government has in hand the largest 
to ask, about the middle of May, for funds to increase | construction programme ever planned by that country. 
the total to 148,000 for the Army alone. In addition, The work includes a 15,000,000-dols. irrigation scheme, 
37,000 machines are to be built for the Navy during | which is one-third greater than that of last year and 
the two years. The production of military aircraft, by | more than double that of 1940. The irrigation work is 
the end of March, was 50 per cent, greater than at | the first part of President Avila Camacho’s 80,000,000- 
December 7, 1941—the day on which Japan began | dols. six-year plan to provide water for 1,750,000 acres, 
hostilities—acecording to Mr. Donald Nelson, the chair-| and will bring the total area of land irrigated by 
man of the War Production Board. Federal projects to 2,400,000 acres. Also included is a 

Although the aluminium demand is being reduced in | highway building programme to cost more than 
many ways, the production of this metal is being | 30 million dols. (United States currency), and including 
increased. The goal of United States factories has been | as its major item the extension of the Pan-American 
raised to 1,050,000 tons yearly, according to Mr. W. L.| Highway; by the end of 1942, nearly three-fourths 
Batt, materials director of the War Production Board, | of Mexico’s part of this highway should be completed. 
an increase of 640 million lb.; most of this will be | Funds for water-supply improvements total 3,000,000 
obtained by the construction of new plants in metro- | dols., as compared with 1,000,000 dols. during 1941 
politan areas to use high-cost steam-power reserve | and only 200,000 dols. in 1940. The Mexican Hydro- 
capacities. This is more expensive than other sources | Electric Power Commission has under construction 
of power, but is considered the most satisfactory |17 power plants and 275 power lines. For most of 
method of obtaining the desired output. Magnesium | the work, machinery and equipment manufactured in 
production, also, is to be increased greatly, the aim|the United States is being used, but some of the 


| 


Or 


being a capacity of 725 million lb. a year by early 1943. | cement, steel, and other constructional materials are 
This will be obtained by constructing plants to produce | being produced in Mexico. 
| the material by two ferro-silicon processes that are | 
| under consideration by the War Production Board as 
a means of reducing the dependency upon electric . 
power for processing. The increase planned is 325 STATIC PHASE CONVERTERS. 
million lb. yearly, which will make the total output PRESENT-DAY conditions have led to the building of 
|more than ten times the pre-war figure. Early in | small factories, or the development of factory estates, 
March, six contracts were awarded by the United | in residential areas. In many cases the only electric 
States Government for producing 175 million lb. by an| supply available is of the single-phase type, which, 
improved Pidgeon process and the Union Carbide and | while entirely satisfactory for most domestic purposes 
Carbon Company's ferro-silicon process. Contracts | is ill-adapted for driving machine tools. Modern 
were also awarded for producing 36 million lb. by the | tools are frequently arranged to accommodate built-in 
standard electrolytic process. Both the ferro-silicon | three-phase motors, and, apart from any questions 
processes to be used are endorsed by the National | of extra expense or special materials, the space avail- 
Academy of Sciences. |able will usually not permit the substitution of a 
Shipbuilding in the United States has speeded up| single-phase motor for the three-phase motor which 
greatly in the last few months. By the end of March, | the tool is designed to accommodate. An obvious 
the 6.800-ton ‘‘ Liberty” ships were being built in| method of dealing with a situation of this kind is to 
17 yards on 165 berths that were non-existent before | install a three-phase generator driven by a single-phase 
the war. Up to March 15, keels for 142 Liberty ships | motor. This, however, is expensive and not particularly 
had been laid, 61 of the ships had been launched, and | efficient. Alternatively, the Ferraris-Arno system 
22 were already in service. A New Orleans firm,|can be used. In this, a three-phase induction motor, 
Messrs. Higgins Industries Incorporated, has been | provided with special means for starting from the 
awarded a contract by the United States Government | single-phase supply, is run as a combination of single- 
to experiment in producing the vessels on a production- | phase motor and three-phase asynchronous induction 
line method of fabrication. Contracts signed by the | generator, supplying both mechanical and electrical 
| United States Maritime Commission and other Federal | power. The arrangement is cheaper than a motor- 
| agencies now cover the construction, during 1942 and | generator, but provides poor phase balance. 
1943, of 23,000,000 deadweight tons of merchant| Forming a complete contrast to these methods 
|shipping. The contracts call for 2,300 cargo ships |cmploying rotating machines, the static auto phase 
and tankers by the end of the two-year period, 750 of | eonverter, developed by Messrs. Westinghouse Brake 
them during 1942. and Signal Company, Limited, Chippenham, Wilts., has 
United States machine-tool manufacturers are ex- | many attractions and has been employed in a number 
pected to produce 375,000 machine tools this year. | of installations in recent months. In one of these, 
One factor in the rapidly increasing output is that |two 4-kVA static converters operating in parallel are 
many of the 190,000 tools manufactured last year gre | supplying power to four capstan lathes, two with 
now in service, and their effect is cumulative. Accord- | 2-h.p. motors and two with 3-h.p. motors; a centre 
ing to the makers, the percentage of the machine-tool | lathe with a 2-h.p. motor; a 3-h.p. milling machine ; 
output which is going to England is somewhat less, |a 1l-h.p. grinder; and a 0-5-h.p. drill, making a total 
| but the flow-of tools to Canada continues unabated, | of 16-5 h.p. In another case, one 4-kVA converter, 
and Russia will continue to receive a considerable | together with an auto-transformer, operating from a 
number; a large proportion of the output will be | 230-volt single-phase supply, is running a surface 
needed in the expanding war factories of the United | grinder, a milling machine, and a number of machines 
States. The machine-tool industry continues to lead | from line shafting, the total load being 7 h.p. A further 
all American war industries in the average number of | example is furnished by a foundry installation in which 
hours worked per week. The total value of machine! a 4-kVA converter, operating from 400-volt single- 
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phase mains, is supplying power to a number of blowers 
for oil-fired furnaces and a cutting-off machine for the 
production of lead-bronze bearings. 

\ simple circuit of the phase-splitting type is shown 
in Fig. 2, on page 386. With this arrangement, it is 
possible to adjust the proportions of the condenser C 
snd the inductance L to the load resistances R, so that 
the voltages V; and V,, become equal to the supply volt- 
age V.. As the voltages are equal, they form an equi 
lateral triangle corresponding to a delta-connected 
three-phase system. fo obtain this condition, it is 

> 
necessary that w L and R V 3 so that if the 
‘ : w C 
load resistance is altered the values of both L and C 


must also be altered. It will be seen that since both 


wL and have to be made equal to then 


aC \ 3 


l 
rca with the result that if the load resistance 


Ww 


w L 


resonance result between 


building 


R is removed serious will 
L and C, the voltage up until either the 
inductance or condenser is destroyed. The arrange- 
ment is consequently suitable only for fixed loads and 
small powers. 

The problem of adjusting the values of inductance 
and capacity to suit varying loads is dealt with in 
the Westinghouse static converter by connecting a 
further inductance in parallel with the condenser and 
proportioning the operating flux density in the induct- 
ances so as to bring about a change in their values as 
the load varies. The condenser and parallel inductance 
behave like a condenser the capacity of which changes 
with change of load. In practice a three-phase core- 
type transformer construction is adopted, the two coils 
being wound on the outer limbs, as shown in Fig. 3. 
The middle limb, which corresponds in effect to the 
mains phase, carries no winding. 

The characteristic curves of a phase converter when 
loaded with resistances giving a unity power factor, 
are shown in Fig. 4. The phase voltage R-B is that 
resulting from the supply voltage; that marked R-Y 
is the inductance phase voltage ; and that marked Y-B 
the condenser phase voltage. As will be seen, the two 
artificial phase voltages remain within the limits of 
10 per cent. of the supply voltage. The arrangement 
gives a voltage wave form which is entirely satisfactory 
for normal commercial requirements. If for testing, or 
other special purposes, a pure wave form is required, 
it can be obtained by adding a filter. In general, these 
phase converters will not be used on resistance loads, 
giving the characteristics of Fig. 4, but on loads 
having a lagging power factor. Curves showing their 
performance under these conditions are given in Fig. 5. 
Chis refers to a reactive load with a lagging power 
factor of 0-8. In this case, the load is not a motor 
load and there is no balancing e.m.f. tending to improve 
the voltage balance, so that the diagram illustrates the 
worst conditions. The only effect of a load having a 
lagging power factor is to reduce the maximum kilowatt 
carrying capacity of a given size of phase converter. 

rhe efficiency of the converter is of the order of 
95 per cent. at full load, as it handles only 43 per cent. 
of the circuit power. At light loads, the efficiency 
falls off rapidly, on account of the high iron losses, 
since the iron is operating at high flux density in order 
to keep the voltages balanced. At half load, the 
efficiency is about 88 per cent. These figures refer to a 
converter having a full-load rating of 4 kVA, which is 
the largest size normally used. As the no-load losses 
are much higher than those at full load, it is 
undesirable to leave the converter in operation, with a 
full-load adjustment, on very light loads for periods 
of, say, more than half an hour at a time, unless special 
insulating material is used to enable it to operate at 
a high temperature rise. For the same reason, it is 
not at present practicable to build units having a 
greater full-load rating than 4 kVA, unless special 
insulation, or forced draught cooling, is employed. For 
larger power outputs, two or more units may be con- 
nected to operate in parallel, but as, in general, better 
efficiency is obtained from electrical plants of large 
size than small, this parallel operation may be looked 
upon «2s objectionable. This, however, does not apply 
in the case of the phase converter on account of the 
high full-load efficiency, and the parallel connection of 
small units has the advantage of making installations 
more flexible when alterations in load are to be 
expected. 

Che mode of operation is similar to that of an open 
Vee three-phase transformer connection and it is 
possible to adopt an open-Vee method of producing a 
voltage transformation at the same time as bringing 
about phase conversion merely by taking out appro- 


80 


priate tapping points along the inductance windings. | 


This provides an auto-transformer. With this ar- 
rangement, however, the full-load rating of the phase 
converter must be reduced somewhat and its overall 
efficiency will fall to a slight extent. As an ex- 
ample, a common arrangement is to provide a 400- 
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three-phase supply from 230-volt single-phase 
Under these conditions a 4-kVA converter 
should be regarded as suitable only for an output 
of 3 kVA, and its efficiency at full load will be 
from 93 per cent. to 95 per cent. Under some condi- 
tions, it is cheaper to provide a separate auto-trans- 
former on the input side. 

The Westinghouse static phase converter was first 
used for the operation of cinema arcs and was later 
applied to a three-phase telephone battery charging 
equipment. The application of particular interest at 
the present time, however, is power supply to small 
factories of the type already referred to. The problem 
of determining the size of converter required for an 
installation of this kind is rather a special one. This 
is due to the fact that all the three-phase motors will 
not require the whole of the power to be converted for 
them. A three-phase motor, once it has been started, 
is capable of delivering half its rated horse-power 
without,the use of a phase converter at all. Assuming 
only one motor is in use and that it is already started, if 
it is to operate at full load it must be supplied from a 
converter of equal rating to its own, but for smaller 
outputs the converter can be rated at some fraction 
of the motor rating. In order to start the motor, how- 
ever, the converter must be of sufficient size to supply 


the starting kVA, which will depend on whether the | 


motor is to start against load and whether by slip 
rings and a rotor starter, or by star-delta or auto- 
transformer arrangements. If the motor is of the 
squirrel-cage type and is to start against load switched 
directly on the line it will naturally require a phase 
converter of considerably greater full-load rating than 
itself. In general, however, the converter is used to 
operate not one motor but several, and in many cases 
it will be found that the total horse-power demand at 
any time is less than half the nameplate rating of the 
motors added together. In such cases, the lightly- 
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loaded motors help to balance the voltages of those 
which are heavily loaded. In general, the capacity 
of the phase converter is determined by the starting 
requirements of the first motor. In multi-motor 
installations, with which we are here concerned, there 
will usually be no difficulty in arranging that the 
starting demands of the first motor, even if of the 
squirrel-cage type, are well within the capacity of the 
converter and, as already mentioned, many successful 
installations are in operation. It will be noted in those 
already instanced that the total capacity of the motors 
is considerably greater than that of the converter. 

The actual arrangement of the converter is illus- 
trated by Fig. 1, which shows two 4-kVA units operating 
in parallel. The cabinets next to the floor contain the 
reactances and condensers and those immediately 
above, the converter units. Switch and fuse boxes are 
arranged at the top of the gear. As will be clear, the 
whole outfit is very compact and may be mounted 
against the wall in an odd corner of the workshop 
The isolating switch fuses for the converters are rated 
at 15 amperes. The motors are controlled by starters 
fitted with no-volt releases the coils of which are con 
nected across the single-phase supply, that is, the R-B 
phase of Fig. 3. The installation illustrated in Fig. |. 
is that referred to in the early part of this article, in 
which two 4-kV A converters supply a total motor horse 
pewer of 16-5. In addition to the 4-kVA unit a | 
kVA converter is also built. 








Base METALS IN SouTH AFRICA.—A Base Metals Bill 
has been introduced into the South African Parliament 
Its main purpose is to encourage the development of the 
base-metal industry in the Union by preventing owners 
of land containing useful metals and minerals from 
refusing to develop these resources themselyes or to permit 
others to do so on reasonable terms. 
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MESSRS. OPTICAL MEASURING TOOLS, LIMITED, SLOUGH. 



































Fig. 2. 


THE O.M.T. OMTIMETER. 


{n illustrated article with the above title appeared 
n ENGINEERING, vol. 150, page 477 (1940), describing 
in instrument which enabled the dimensions of small 
parts to be checked rapidly and with a high degree of 
This instrument was of the vertical type, 
the reading being taken from the movement of the 
gauging point in a vertical plane. In some operations 
it is more convenient to employ movement of the 
gauging point in the horizontal plane and we now pro- 
to describe the construction of the horizontal 
Omtimeter, the appearance of which shown in 
Figs. 1 and 2, on this page. Both types of the Omti- 
meter are manufactured Messrs. E. H. Jones 


precision. 


pose 


is 


for 


Machine Tools), Limited, Edgware-road, The Hyde, 
London, N.W.9, by Messrs. Optical Measuring Tools, 
Limited, Slough. 

On comparing Figs. 1 and 2, it will be noticed that 


INSTRUMENT ARRANGED FOR CHECKING BOREs. 


the instrument as shown in Fig. 1 is arranged for making 
external measurements and that shown in Fig. 2 is| 
provided with fittings enabling internal measurements 
to be made; there is also a small difference in the 
method of taking the readings. The system employed 
in both cases is that of the so-called optical lever, in | 
which the movement of the contact point tilts a small 
mirror, a reflected image of a scale being thus moved 
over a fixed pointer indicating the reading. In Kg. 1 
the scale is viewed through the eyepiece of a form of 
microscope, but in Fig. 2 an arrangement known as | 
the “ projector” is employed, the image being readily 
viewed with both eyes at normal reading distance and | 
being enlarged. The projection attachment was 
described more fully in our previous article on the 
vertical Omtimeter, and need not be dealt with here, | 
the main purpose of this article being to give an account | 
of the construction and use of the horizontal pattern. 

The heavy cast-iron base is supported on three level- | 





| Steel Institute. 


| ling screws and has a bead spirit-level at the front. 
Towards the cenfre is a column in which the support of 
the work-carrying table is held and which also carries 
| a heavy transverse bar. Brackets, which are adjustable 
| axially along this bar, carry a tailstock on the left and 
the Omtimeter tube on the right, both elements having 
a contact point. The contact point of the tailstock is 
attached to a spindle which may be traversed axially by 
the knurled screw seen to the extreme left and clamped 
| by a lock screw. The brackets are slit to carry the 
| tailstock and tube, which are locked in positions appro- 
| priate to the work being measured by the screws 
| Shown. The contact points are interchangeable and 
have ball, plane, or knife-edged tips, depending upon 
the nature of the work, it being important that contact 
should be over the smallest possible area, either by a 
point or a line. The measuring pressure with which the 
Omtimeter plunger makes contact with the work is 
about 8 oz. and is constant, and cannot be altered by 
the operator. It will be realised that if the table is 
slightly tilted towards the Omtimeter this pressure may 
be increased by the sliding of the part on the table due 
to gravity. The upper part of the table has a floating 
movement on balls lengthwise with the object of per- 
mitting the part on it to move freely when engaging 
the contact points. The table is usually slightly tilted 
towards the tailstock. 

The small lever seen in Fig. 1 near the right-hand 
contact point is for retracting the measuring plunger 
| when inserting and removing work. The small! hand- 
| wheel at the side of the table column is for raising or 
| 
| 


lowering the table, a locking screw being provided to 
| prevent accidental displacement. Apart from this 
movement it enables tapers to be checked, increase or 
decrease in diameter over a known vertical distance 
being read off the scale. The two knurled knobs on the 
other side of the column are stops for limiting the 
movement of the table in order to prevent possible 
damage. The large knob under the table is for tilting 
| it transversely and has a locking screw. The dark 
columnar object with a knurled top seen behind the 
| work in Fig. 1, is the back stop. This is furnished with 
a horizontally-projecting adjustable stop bar, which is 
set to locate the work so that the largest diameter lies 
in the plane of the contact points. The work shown in 
place in Fig. 1 is a “ go” and “not go” plug gauge 
resting on the table, but some operators prefer to check 
gauges when they are held between vertical centres. 
A cradle having such centres, adjustable to suit different 
lengths of gauge, is, therefore, available. It is clamped 
to the table for use. 

The method of using the Omtimeter need hardly be 
described, but it may be noted that for any measure- 
ment*the instrument must first be adjusted to read zero 
on the scale, master gauge blocks being employed for 
this adjustment. Standard gauge blocks are also used 
when internal measurements of manufactured parts 
are being taken. An example of the Omtimeter as 
modified for internal measurements is shown in Fig. 2. 
The contact points, it will be clear, are carried on bell- 
crank levers mounted in brackets attached to the tail- 
stock and Omtimeter tube, the arms of the levers not 
carrying the contact points bearing on the tailstock 
spindle and Omtimeter plunger, respectively. When 
the work under examination is screwed internally and 
it is desired to measure the thread, special ball-pointed 
contact tips are employed and set to the correct nominal 
zero distance from a composite thread gauge made up 
from a pair of standard slip gauges and a pair of V- 
notch jaw blades. Ring gauges can also be examined 
standing on their periphery on the table, and in this case 
the brackets carrying the bell-crank levers are turned 
through 90 deg., so that they then lie in the hori- 
zontal plane instead of in the vertical plane as shown 
in Fig. 2. A circular table which has a transverse and 
rotary movement and, when placed on the standard 
table shares in the other movements of that table, is 
found useful in this method. It is understood that the 
Omtimeter is designed in the main for comparing work 
with standard blocks or master parts. As the magni- 
fication of the contact point movement is of the order 
of 1,000 to 1 the degree of accuracy obtainable is high. 








DISCUSSION ON OPEN-HEARTH FURNACE REFRAC- 
TORIES.—On page 333, ante, we gave brief particulars of 
the joint meeting, in Sheffield, on Tuesday, May 19, of 
the Sheffield Society of Engineers and Metallurgists, the 
Sheffield Metallurgical Association, the Refractories 
Research Association of Great Britain and the Iron and 
The meeting is to be held at 5.30 p.m., 
at the Royal Victoria Station Hotel under the chairman- 
ship of Dr. W. H. Hatfield, F.R.S., and we now learn 
that, in addition to the newly-issued ‘“‘ Second Report on 
Refractory Materials,”’ two other contributions published 


| recently in the Journal of the Iron and Steel Institute will 


be discussed, namely “‘ Dolomite Bricks for Use in Steel- 
works,” by Dr. T. Swinden and Dr. J. H. Chesters, and 
** A Co-operative Investigation of the Factors Influencing 


| the Durability of the Roofs of Open-Hearth Furnaces,” 


submitted by the Open-Hearth Refractories Joint Panel. 
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Hayle, Cornwall; Gilbert Deacon Smith, M.A., B.Sc., 
Sale, Cheshire; Tom Halliwell Sutcliffe, Newcastle- 
upon-Tyne; James H. Sutherland, Bedford; Lisle 
Broughton Thompson, B.E., Wellington, N.Z. ; Stanley 
Vickers, Manchester; S./Ldr. Egbert Ernest Walker, 
R.A.F., Cambridge ; Thomas Geoffrey Walker, Ket- 
tering ; Arthur Barwood White, B.Sc., London, 8.W.14; 
George Whiteside, Birmingham ; Harry Widdrington, 
Sunderland ; Sidney Thomas Wood, B.Sc. Tech., Sale, 
Cheshire. 

Student to Associate Member.—Arthur Napier Christ- 
mas, B.Sc. (Eng.), Gerrards Cross, Bucks. 








BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. net, 
or 2s. 3d. including postage. 


Road Slabs.—A new war-emergency speci- 
fication, No. 1020-1942, deals with concrete road slabs. 
It is intended to give the minimum requirements for 
the construction of in situ concrete paving for war-time 
roads, approaches, parking places and similar work. 
It is not intended to apply to public roads and thorough- 
fares administered by a highway authority. The 
specification is set out in five parts. The first part 
deals with the preliminary foundation work to be 
carried out before the concrete road is laid, and the 
second part specifies the quality of the materials used 
in the concrete. In the third part the proportions of | 
the mix and the method of mixing are specified, while 
the fourth part deals with the placing and tamping of 
the concrete and with the period of curing to ‘be 
allowed before traffic is allowed on the finished surface. 
The fifth part of the specification relates to the dimen- 
sions of the slabs, the methods of making joints between 
the slabs and the precautions to be observed when the 
concrete is laid down in cold weather. The specifica- 
tion should be particularly useful to persons engaged, 
at the present time, in the layout and building of camps, 
hostels, factories, and other buildings necessitating the 
construction of temporary roads. 

Quality Control.—The Institution has recently pub- 
lished a * Guide for Quality Control and Contrdél-Chart 
Method of Analysing Data.” It is designated No. 
1008-1942 ‘and is a reproduction of the American 
Defence Emergency Standards Nos. Z 1-1-1941 and 
Z 1-2-1941, which were originally drafted at the 
request of the U.S. War Department with a view to 
assisting in the speeding up of armament production. 
It may be recalled that, in 1935, the Institution published 
specification No. 600, entitled * Application of Statis- 
tical Methods to Industrial Standardisation and Quality 
Control,” by Dr. E. S. Pearson. Generally speaking, 
quality control by the methods described in these two 
publications is applicable to any manufacturing opera- | 
tions in which limits must be worked to, and features of 
which are large production, continuous flow, or batches | 
of considerable size. A study of either or both publica- 
tions has been recommended to all production engineers 
by the Regional Boards of the Ministry of Production. 
An interim revision of B.S. No. 600 is now being pre- 
pared, the 1935 edition no longer available. 
Certain errors in the original edition have been cor- 
rected and the revised publication will shortly be 
available. [Price (No. 1008-1942) 3s. 6d. net, or 3s. 10d. 
postage included. | 


Concrete 


being 





BOOKS RECEIVED. 


Smithsonian Institution, Washington. Publication No. 
3614. ‘The Search for Oil. By G. M. LEES. Washing- 
ton: The Director, Smithsonian Institution. 

United States National Bureau of Standards. 
laneous Publication No. M170. Report of the 
First National Conference on Weights and Measures. 
Washington, D.C., June 3, 4, 1941. Washing- 

Superintendent of Documents. [Price 35 cents.) 

University of Illinois. The Engineering Experiment 
Station. Circular Series No. 42. Papers Presented at 
the Twenty-Eighth Conference Highway 
Engineering, Held at the University of Illinois, March 
5-7, 1941. Ill., U.S.A.: The Director, The 
Engineering Experiment Station, University of Illinois. 
[Price 50 cents. 


Miscel- 
Thirty- 


5 and 6, 


ton: 


Annual on 


Urbana, 


Brisbane City Council. Third Volume of the Brisbane 
Statistics. Embracing the Period from the Inception of | 
the Council in 1925 to the End of the Financial Year, 
1940-41. Issued under the direction of the Brisbane 
City Council. Brisbane: Clerk of the Council. 
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PERSONAL. 


Mr. J. W. Grpson has been appointed Director 
General of Surface Coal by the President of the Boa: 
Trade. 

Mr. 8. A. BRAZIER has been elected chairman o 
Manchester section of the Society of Chemical Ind 
for the 1942-43 session. 

Mr. A. C. M.P., has bee 
Royal Societ 
Education of 


Bossom, F.R.1.B.A., 
Arts on the Board of Architectural 
Royal Institute of British Architects. 

Mr. C. BARRINGTON, M.I.Mech.E., M.1.A.E., M.Inst 
appointed Director, Road-Haulage bra 
Division, Ministry of War Transp 
He was formerly Deputy Director of the Branch. 


been 


Messrs. BRITISH TWIN Disc AND CLARIFIERS, Limit: 
have removed from Bush House, Aldwych, to Aldwy 
House, Aldwych, London, W.C.2. (Telephone HO! 


| 
6754.) 


Mr. FRANK F. FOWLER has been elected chairma: 
the London and Home Counties Divisional Committe: 
of the Commercial Motor for the 
year 1942-43. 


Users’ Association 

Messrs. IGRaNic ELECTRIC COMPANY, LIMITED, infor: 
us that their London office has been removed from Bus! 
House, Aldwych, W.C.2, to Victoria Station Hous 
189, Victoria-street, S.W.1. 

Mr. L. J. LurrinenaM, who joined the editorial stat! 
of our contemporary The Electrical Times in 1919 and 
chief assistant editor in 1929, has now 
Editor in to the Mr 


was appointed 
been appointed 
ERNEST SLATER. 

Mr. H. C. Lams, M.Inst.C.E., 
chief engineer and manager, Manchester 
Electricity Department, has been elected chairman of th: 
North-West England and North Wales Centre of th: 
Incorporated Municipal Electrical Association. M1: 
P. M. MAXWELL, A.M.I.E.E., borough electrical enginee 
to Batley Corporation Electric Supply, has been elected 
chairman of the Mid-East England Centre of the Associa 
tion. 

Mr. R. J. Grirriras has been nominated chairman 
the North Midland students’ section of the Institution 
Electrical Engineers for the 1942-43 session. 


succession late 


M.1.Mech.E., M.1.E.} 
Corporatior 








NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday 


The Welsh Coal Trade.—South Wales miners are to 
press for a national increase in wages of 2s. per shift 
This decision was reached at-a meeting of the executiy 
council of the South Wales Miners’ Federation held la-t 
week when a resolution in these terms was passed. It 
will be transmitted to the Miners’ Federation of Great 
Britain with the request that a delegate conference 
It was 


In 


announced during the week that it had been agreed by 
the Joint Conciliation Board that the closed-shop prin 
ciple should apply at the South Wales Mines. This will 
only members of the South Wales Miners 
Federation will employed in the coalfield, whil 


under the agreement which comes into force on May 18 


be 


| deductions for union funds will be made from the men’s 


pay by the colliery companies. Conditions on the steam 
coal market showed very little change during the past 
The demand was active from both overseas anid 
home users, but, of the heavy commitments 
already held by collieries generally, little new 
could be entertained for delivery for some time to come 
As a rule, the current outputs were utilised for deliveric- 


week. 
in view 
busines- 


which were being made, on account of existing contract- 
to the essential war industries and the public-utility 
concerns, with the result that there was little to spare 
for ordinary users. The demand for best large descrip 
tions was actively maintained, but supplies were difficult 
to stem for delivery over some months to come. The 
sized sorts were in sustained request but potential out 
puts were well sold ahead. Stem lists for the bituminou- 
small kinds were also well filled for some time to come and 
a very strong tone ruled in consequence. The best dry 
steam smalls were in active request but the inferior sorts 
again attracted little attention and were dull. 





has 
oO 


ContTrot or Coat Tar.—The Board of Trade 
issued the Control of Coal Tar Order, 1942 (S.R. & 
No. 732, price 2d.), which supersedes the Control of Coal 
Tar Order, 1941. It provides that the Secretary for 
Mines shall continue to control by licences the acquisition 
of coal tar in quantities exceeding 50 gallons at any one 
time, or exceeding, in the aggregate, 250 gallons in the 
period of any one year. The disposal of all coal-tar 
products by distillers and importers will be subject to 
licence. Applications for licences should be made to 
the Coal-Tar Controller, Quebec House, Quebec-street 
Leeds, 1. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.— Active conditions continue in the 
Scottish steel trade. New tonnage is being speeded up 
and as the various shipbuilding yards are working at 
full capacity the demands for steel are heavy. Boiler 
plates and structural material are also in strong demand. 
Every endeavour is being made to increase the produc- 
tion of special steels. In the black-steel sheet trade a 
fair amount of business is going through, but makers 
could still undertake more work. There is a scarcity 
of heavy steel scrap and as the collections of railings 
have reached a very large tonnage a certain amount is 
being diverted to the smelting furnaces. Prices are 
steady and are as follows :—Boiler plates, 171. 12s. 6d. per 
ton; ship plates, 161. 3s. per ton; sections, 151. 8s. per 
ton; medium plates, 4 in. and thicker, rolled in sheet 


mills, 211. i5s. per ton; black-steel sheets, No. 24 gauge, 


22l. 158. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 

Valleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland have not changed 
during the week and makers are keeping fairly well 
employed. A quiet tone prevails in the steel re-rolling 
trade and much more business could be undertaken as 
good supplies of semies are now in hand. The following 
are the current quotations :—Crown bars, 151. 12s. 6d. 
per ton; No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 
13l. 17s. 6d. per ton; and re-rolled steel bars, 171. 15s. 
per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Much activity prevails in 
the pig-iron industry in Scotland, and the output, which 
remains steady, is quickly taken up by consumers, who 
are in urgent need of supplies. There has been no 
change in the number of furnaces in blast and hematite, 
basic and foundry grades are being produced 
factorily. Practically no stocks are held, although the 
steelmakers are using a considerable tonnage of scrap. 
To-day’s market quotations are as follows :—Hematite, 
6l. 188. 6d. per ton, and basic iron, 61. 0s. 6d. per ton, 
both delivered at the steelworks ; foundry iron, No. 1, 
6l. 58. 6d. per ton, and No. 3, 61. 3s. per ton, both on 
trucks at makers’ yards. 


satis- 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Tron and Steel.—As would be expected, active condi- 
tions continue in all branches of the steel and engineering 
trades, although many works are now making plans for 
a summer holiday; some concerns will stagger their 
break, while others find it more convenient to shut the 
works down for a week. Steel production is increasing. 


All types of steel are in strong demand, and only a very | 


limited quantity can be supplied to ordinary commercial 
In the case of basic steel both output and demand 
are increasing, and some producers are having difficulty 
in meeting their customers’ requirements. Increased 


users. 


quantities of acid steel are also being supplied to con- | 


sumers; railway rolling-stock makers are better cus- 
tomers in this class of material. The scrap market is 
active, and Sheffield works are well supplied with pig 
hematites, and steelmaking alloys. The heavy 
machinery and engineering trades are busily employed 
and contracts for ironworks and steelworks machinery 
and related equipment are numerous. Boiler makers are 
busier, and the steelworks are turning out larger numbers 
of hollow forgings and boiler drums. Rolling mills are 
operating at full capacity, and foundries have more work 
in hand than they can handle comfortably. Makers of 
all types of electrical plant are accounting for greatly 
increased outputs. Sheffield makers of high-efficiency 
steels, used in the production of transformers, generators 
and switchgear, are endeavouring to put production on a 
broader basis. Active conditions obtain in the manu- 
facture of all types of agricultural machinery and parts ; 
agricultural steel is a progressive line. The section 
responsible for the production of all types of special 
very active. Automobile steel is in strong 
demand, and the call for magnet steel, and heat- and 
acid-resisting materials has increased greatly during the 
past year. The tool-making branches are also making 
efforts to increase output. Long hours are being worked, 
and more female labour is being employed, while part- 
time workers are being signed on in increasing num bers. 


iron, 


steel is 


South 
account 


Yorkshire Coal Trade.—The position on home 
shows little change. Business is brisk in all 
types of industrial fuel, and supplies are maintained at 
a steady rate. Steams are moving freely, and locomotive 
coal is being delivered in increasing quantities. The 
house-coal market is satisfactory. 





ARGENTINE PRODUCTION OF PETROLEUM.—According 
to statistics issued by the Argentine Department of 
Mines and Geology the total output of petroleum in that 
country, during 1941, was 3,499,757 cub. metres, against 
3,276,496 cub. metres in 1940. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—There are few new features in the 
iron and allied trades of this district. Most plants are 
very actively employed, but producers of several com- 
modities are still in a position to accept orders which 
could be carried out before the end of the half year. 
Interest centres chiefly in the efforts to meet the sus- 
tained pressure for hematite, special steels, and plates of 
all descriptions. Raw materials, with the exception of 
certain imported ores—are quite plentiful and forge, 
foundry and basic pig irons are in ample supply, while 
re-rollers of iron and steel still have sufficient reserves 
of semi-finished products to ensure the full activity of 
their mills for some time. 





Cleveland Iron Trade.—The meagre make of Cleveland 
pig attracts little attention. Some further increase in 
the volume of trade passing through merchants’ hands 
is reported though founders are disinclined to depart 
from the practice of buying directly from the producers. 
Official quotations for Cleveland pig are at the level of 
No. 3 description at 128s. delivered to customers within 
the Tees-side zone. 

Basic Iron.—The fixed price of basic iron remains at 
120s. 6d., but as there is none for sale, the figure is 


nominal. The output is maintained at a rate which is 
sufficient to supply the heavy requirements of the 
makers’ own steelworks but provides no tonnage for 


other users. . 

Hematite.—There is still no prospect of an appreciable 
increase in the limited make of hematite and the large 
and extending use of high-phosphorous and refined irons, 
as well as of suitable steel scrap, as substitutes, has not 
yet appreciably eased the pressure for supplies. Parcels 
are obtainable for approved purposes, but consumers are 
able to obtain acquisition licences only after satisfying 
the control authority that they are engaged on work for 
which no other iron is suitable. The stabilised values 
are at the equivalent of No. 1 hematite at 138s. 6d. 
delivered to North of England buyers. 

Blast-Furnace Coke.—Although sellers of Durham 
blast-furnace coke hold a considerable tonnage unsold 
they have extensive contract obligations and are not 
anxious to book further orders. Official quotations 
remain firm at the level of good medium qualities at 
37s. 6d. f.o.r., at the ovens. 

Manufactured Iron and Steel.—The re-roJlers have had 
to draw fairly freely on their reserves of semi-finished 
iron and steel, but are still assured of sufficient supplies 
to keep the mills fully employed. Manufactured-iron 
firms have good orders for heavy commodities, and better 
bookings than have been coming in for some time for 
the lighter descriptions of material. Structural material 
is in only moderate request, but producers of special 
steels have difficulty in supplying the ever-increasing 
| demand, and ship, tank and plate manufacturers find 
| it necessary to keep their plant running at full capacity 
| 
] 








in order to meet their customers’ requirements. 
Scrap.—There is still an almost unlimited demand for 
first class heavy-steel scrap, and wrought and heavy 
cast iron are also in request, but the lighter grades of 
scrap are now fairly plentiful and rather slow of sale. 








H.M. GOVERNMENT AND THE BRITISH STANDARDS 
INSTITUTION.—The British Standards Institution has 
received a communication from the Minister of Produc- 
tion to the effect that H.M. Government recognises the 
Institution as the sole organisation for the issue, in 
consultation with any Government, professional or 
industrial bodies concerned, of standards having a 
national application. In regard to the preparation and 
issue of codes of practice for building and civil engineering 
work, the Minister of Works and Buildings is making 
special arrangements by the appointment of a repre- 
sentative committee with which the Institution is fully 
co-operating. 





| 
Cicetale 
Carp INDEX OF X-Ray DIFFRACTION Data.—aA 4,000- 
card file index of X-ray diffraction data for use in the 
| Hanawalt method of chemical analysis by X-ray diffrac- 
tion has recently been published by the American Society 
| for Testing Materials. The data have been compiled under 
the auspices of a joint committee of the Society and the 
National Research Council of the United States under the 
chairmanship of Professor W. P. Davey of the Pennsyl- 
vania State College. The data include Hanawalt’s 
original published work, with his later corrections, addi- 
tional data contributed by the Aluminum Company of 
America and the New Jersey Zinc Company, and data 
| taken from the technical literature in the English lan- 
| guage. Sets of the index, packed in finished container 
| boxes may be obtained from the headquarters of the 
| A.S.T.M., 260, South Broad-street, Philadelphia, Penn- 
' sylvania, U.S.A., price 50 dols. per set. 











NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


ROYAL INsTITUTION.—To-night, 5.15 p.m., 21, Albe- 
marle-street, W.1. ‘“‘ Galileo and the Springtime of 
Science,” by Mr. H. C. Plummer. 

NORTH-EAsT Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘The Damping Capacity of 
Engineering Materials,”” by Dr. W. H. Hatfield, F.R.S., 
Mr. G. Stanfield and Mr. L. Rotherham. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Branch: Saturday, May 16, 3 p.m., 12, 
Hobart-place, Westminster, S.W.1. Informal Lecture 
on “ Plastics,” by Mr. M. D. Curwen. 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section: Monday, May 18, 7 p.m., The College of Tech- 
nology, Manchester. Informal Discussion on “ Produc- 
tion Problems.”’ 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
May 19, 5.10 p.m., The Royal Victoria Hotel, Sheffield. 
Joint Meeting with Tae IRON AND STEEL INSTITUTE and 
THE SHEFFIELD Socr—ETy OF ENGINEERS AND METAL- 
LURGISTS. Discussion on “‘ Open-Hearth Furnace Refrac- 
tories.”” (For programme, see page 387.) 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Students’ Section: Tuesday, May 19, 7 p.m., The 
James Watt Memorial Institute, Birmingham. Annual 
General Meeting. ‘‘ Maintenance of Overhead Lines and 
Outdoor Substations,”’ by Mr. W. E. Darby. 

INSTITUTE OF PHuysics.—Electronics Group: Wednes- 
day, May 20, 2.30 p.m., The Royal Institution, 21, Albe- 
marle-street, W.1. Discussion on “ Amplifiers for 
Measurement and Control,” to be introduced by Mr. 
C. A. A. Wasa. 

ROYAL METEOROLOGICAL SOCIETY.—Wednesday, May 
20, 5 p.m., The Imperial College, Imperial Institute-road, 
South Kensington, 8.W.7. Discussion on “‘ Emission 
and Absorption of Radiation by the Atmosphere,”’’ to be 
introduced by Dr. T. G. Cowling. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, May 22, 
7.30 p.m., The Royal Institution, 21, Albemarle-street, 


W.1. The Ninth Quadrennial Gustave Canet Memorial 
Lecture: “ Scientific Research and Development in the 


Empire,” by Professor A. V. Hill, F.R,S. 





THe Port or BveNnos ArRes.—During 1941 the 
tonnage of vessels entering the Port of Buenos Aires 
totalled only 4,645,000, as compared with 6,690,000 tons 
in 1940, and 9,453,000 tons in 1939. 


THE ILLUMINATING ENGINEERING SociETY.—Two 
special awards are offered this year by the Illuminating 
Engineering Society. The first of these, the annual 
Silver Jubilee Commemoration (1934) Award, is 
available to a member, associate, or affiliated student of 
the Society, who is the author of a paper dealing with 
the theory and practice of illuminating engineering ; 
or who designs or constructs a novel instrument or 
appliance for use in connection with any application of, 
or research concerning, illumination ; or who carries out 
an investigation beneficial to illuminating engineering. 
The Silver Jubilee Award has a value of 5 guineas, and 
candidates must be under 26 years of age. The second 
award, offered for the first time this year, is identical 
with the Silver Jubilee Award and is offered under the 
same conditions, except that it is open to anyone under 
the age of 26 irrespective of membership in the society. 


CoMPANY DOCUMENTS AND PAPER Economy.—The 
Board of Trade desire to draw the attention of company 
directors and secretaries to the provisions of an Order in 
Council (S.R. & O., 1942, No. 803) amending the Defence 
(Companies) Regulations, 1940. The object of the 
Order, which is obtainable from H.M. Stationery Office, 
York House, Kingsway, London, W.C.2, is the saving of 
paper and its principal purpose is to relieve public com- 
panies from the obligation to include, in their annual 
returns—commencing with the return due this year—the 
information required by the Companies Act as to present 
and past members of the company and the stock and 
shares held or transferred by them. The Order does not 
apply to the first annual return of any company or to any 
annual return of a private company. In these cases the 
full return, as required by the Companies Act, must still 
be made. The Order also provides for the same pro- 
tection to companies, destroying cancelled share and stock 
certificates, as was given by Regulation 7 of the Defence 
(Companies) Regulations (Statutory Rules and Orders, 
1941, No. 1778) in the case of share or stock transfer 
In addition, it widens the application of Regula- 





deeds. 


tion 7 by extending it to companies and to transfer 
documents not previously included. 
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UNITED States Import Duties oN Scrap.—H.M. 
Commercial Counsellor at Washington has forwarded to 
the Board of Trade a copy of an Act which suspends, 
during the existing national emergency, the payment of 
import duties under the Tariff Act of 1930 or under 
section 3425 of the Internal Revenue Code on imports, 
into the United States, of scrap iron, scrap steel and non- 
ferrous metal scrap. 


PROTECTIVE CLOTHING FOR SPECIAL WORK. —The | 


Board of Trade has agreed to issue a supply of coupons 
to employers, enabling them to purchase protective 








. 23. T.S.S. “ Twickennam 


Fic. 24. 


clothing for loan to certain of their men and women 
employees who are engaged intermittently on dirty work 
requiring such clothing. Employers supplying clothing, 
in these circumstances, should write to the Board of 


Trade, Granville Court, Bournemouth, for application 
| invisible. With the aid of a pair of calipers set at the 


form ASC/DJ.1. This form must be countersigned by 
one of H.M. Inspectors. 


MEASUREMENT OF SMALL ELONGATIONS IN TENSILE | the opposite end of the bar. 
Writing in a recent issue of the Journal | lines scribed before and after fracture is determined by 
of Scientific Instruments, Mr. G. J. Thomas describes a| means of a microscope, using a micrometer, scale in the 


Test PIEeces. 


technique which allows the small elongations of fractured 


STARBOARD Encrnes or M.S. “ LErNsTer. 


” 


test pieces of cast materials to be accurately measured 
After the tensile test, the two pieces of the broken speci 
men are pressed together in a vice. 
error due to the gap between the two halves of the test 
piece is eliminated and, usually, the fracture is practically 


original gauge length, and measuring from the original 


mark at one end of the specimen, a new line is scribed at 
The distance between the 


eyepiece. 





In this manner the 
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Offices for Publication and Advertisements, | Fluctuations and Surges in Aircraft Hydraulic 
35 & 36, Bedford Street, Strand, London, W.C.2.| Systems (/Ilus.) 

We Goatre + call ho, opention of our readers to | Literature.—Continuous Beam Structures: A 
the fac a’ e above is the a ss of our Regis-| de > ‘ixi 2 é >» > 
tered Offices, and that no connection exists t-— ~ — ee ae and ry Ban thed of 
this Journal and other publications bearing some- Momen istribution. ractical Ship Produc- 
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| Austrian, Hungarian, Roumanian or Italian forces 
engaged on various sectors of the 1,500-mile Russian 
|front; if so, it is understandable that the German 
High Command may feel a certain anxiety at the 
prospect of a second winter campaign and may 
regard any further extension of the war—for 
example, into Spain or Turkey—as an indulgence 
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what similar titles. | tion 382 : cage . ' ‘H : 
TeLecraPnHic |“ ENGINEERING,” LESQUARE | Inland Navigation and Canals (/llus.) 383 _ = ~ well pentganes until the position in 
ADDRESS LONDON. | The Future of Transoceanic Telephony 384 ussia appears more ae : 
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beens | Institution Elections 388 | assume, whatever the matter, that it would have 
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been “ ordered better in France’ or almost any 
other country—are the solid evidences of a develop- 
38 | ing power of offence, as a change from the long years 
389 | of mainly defensive strategy, forced upon the 
389 | British leaders by the initial weakness in men and 


‘ENGINEERING”’ may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six | 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 56 O : : 7 
For Canada— Notes from Cleveland and the Northern Counties 389 |equipment. Not less encouraging was the success- 
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| to claim that the command of Madagascar ensures 
| the safety of the sea routes via the Cape to India, 
iE : . 397 | the supplies to the forces in Egypt via the Red Sea, 
Exorvgsnina ” Patent Record (Ilue.) 400 | and those to Russia via the Persian Gulf; but it is 
= |indisputable that a Japanese occupation of the 

| island, and especially of the harbour of Diego Suarez, 
ENGINEERING would have jeopardised all three supply lines, if it 
|did not cut them entirely. The organisation 

| required to carry out such an operation is greatly 

FRIDAY, MAY 165, 1942. ‘complicated by the distances involved, which are 
| certainly much more extended than the normal 
| point-to-point steamship routes. The naval and 
air action in the Coral Sea, also, indicates that 
heavy reinforcements must have been concentrated 
lin northern Australia, and possibly among some of 
the island groups in the Pacific, to oppose the 
expected invasion of Australia; a further proof 
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| chill’s oxymoron, through which the warring nations | OW well developed. 
| are now passing, may be of only short duration, but The details of this naval engagement are still 
|it affords a convenient opportunity to look around | —_ and are likely _ ee ed some con- 
Classifi werté - . ti jand, unbiased by the claims of any rticular | siderable time to come, but suck uctions as can 
in the preceet mnae- "s a erpternen wy fw Aimar aan | front of the many which now compete for coteatien be made from the scanty official pronouncements 
later than first post on Wednesday. Alterations | to reflect on what has been done and what remains | indicate that it was on a scale at least comparable 
to standing advertisements must be received | to do. It is essential to take the problems of the | with the battle of the Java Sea, in which the fleets of 
at least 10 days previous to the day of publica- war in this order if the magnitude of the task is| the United Nations suffered so severely. In that 
tion. Passed proofs must be in our hands by not to be overwhelming in its immensity ; but if | action, some time elapsed before the Allied losses 
ee ee eae they are so regarded, while the vast undertakings | were definitely known, and some of them could 
themselves responsible fo blocks left rr their that lie ahead are in no way diminished, the scale | only be inferred until the reports of the survivors 
possession for more than two years. of those that have been successfully accomplished | could be collated. It is evident from the guarded 
: aeniannioat affords a substantial encouragement that, at the | statements from London and Washington on the 
time, it would have seemed impossible ever to|Coral Sea battle, however, that the two naval 
extract from them. In spite of the collapse of | departments know the extent of their own casualties 
France and the heavy military reverse that was| in sufficient detail to discount the more sweeping 
lonly partly redeemed by the evacuation from | Japanese claims, although the full amount of the 
Dunkirk, as Mr. Churchill reminded his world-wide | damage inflicted on the enemy may be still in doubt. 
‘. ii : ———== | audience, Britain, standing alone, had “ conquered | The Admiralty have denied that H.M.S. Warspite 
TEMPORARY ADDRESS | the Italian Empire, destroyed or captured almost |or any other British battleship was lost, and the 
. /all Mussolini’s African army, liberated Abyssinia, | United States Navy Department stated that no 
/and successfully protected Palestine, Syria, Persia | reports had been received , to substantiate the 
For the duration of hostilities, |and Iraq from German designs’; and, while thus | Japanese assertion that they had sunk a battleship 
th Editorial d Publishi | occupied, turned an ill-armed nation into one that | of the California class and two aircraft carriers ; 
e torial an ublisning is now well-armed. With the assistance of the| if the phrasing of this communique is rather less 
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United States and the nations of the British Empire, | positive than might be desired, it was strengthened 
immense quantities of munitions have been sent | by General MacArthur's declaration that the Allied 
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air superiority in the West,” the effects of which | in the action appear to be in some doubt; they 
‘ | are becoming increasingly evident. ‘admitted only the sinking of a small aircraft carrier, 
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| There is no need to recapitulate the story of the 
| war in Russia; it is sufficient to observe the signi- 
| ficant reference in the Prime Minister’s broadcast 
to the German casualties on that front, where 
“certainly more have perished than were killed 
|in the whole four and a quarter years of the last 
| war ’’—and, Mr. Churchill added, * that is probably 
an understatement.” 


Whitaker's Almanack and presumably based on the 
final official figures, were 2,050,466 killed ; 
total is of Germans only, and does not include 
| Austrian, Bulgarian or Turkish casualties. Pre- 
/sumably Mr. Churchill’s estimate also applies only 


'to German troops, and takes no account of Finnish, 





It may be mentioned that | 
| the German losses in the last war, as recorded in | 


this | 


' during the past few months. 


but, as they kept silence about the action off the 
Solomon Islands, three days earlier, in which they 
lost eight naval vessels, it is possible that the actual 
| sinkings of Japanese ships in the Coral Sea were not 
negligible. In any case, a number of vessels must 
| have received damage which will keep them inactive 
for a considerable time. The Japanese statement 
implied that there was ship-to-ship fighting between 
the oppesing fleets, but there is little in the British 
| Or American announcements to confirm this, and it 
may be that most of the damage to ships, on both 
sides, resulted from air attack. 
| The expansion of the aerial activity of the Allies 
| has been one of the outstanding features of the war 
The attack on Tokyo 
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, . | 
and other Japanese industrial centres by bombers 


of the American Army was an event of the first | 


magnitude, and may be connected with the apparent 


withdrawal from the Indian Ocean of some of the | 


naval units which had been operating there. The 


assumption was general at the time that the aircraft | 


used must have been flown from carriers, and if this 
impression prevailed in Japan also, it is conceivable 
that some redistribution of enemy naval forces may 
have been thought desirable to meet anticipated 
American concentrations in Japanese home waters. 


It is notworthy that none of the most recently built | 


Japanese capital ships has been reported in any of 
the operations at a distance from Japan. 

British air strength has been convincingly demon- 
strated during recent weeks in heavy attacks on 
Rostock, Liibeck, Augsburg, Hamburg, Stuttgart, 
Hamburg, Warnemiinde and the Skoda works at 
Pilsen. Most of these expeditions were on a large 
scale, and, with the exception of the Augsburg raid, 
achieved their object with a gratifyingly small pro- 
portion of losses; much less, in proportion to the 
numbers of aircraft engaged and the weight of 
bombs dropped, than those suffered by the Germans 
in their recent attacks on Bath, Exeter, Norwich 
and York. These raids into Germany followed a lull 
which was partly the result of unfavourable weather 
conditions, and partly due to the diversion of a 
proportion of the long-range bomber forces to anti- 
submarine duties ; but the fact that such raids, by 
large numbers of heavy aircraft, can now be under- 
taken on several successive nights, is the best possible 
proof of the developments that have taken place in 
British aircraft production. 

Against these encouraging portents must be set 
the continued loss of British naval craft of categories 
which have never yet been strong enough in numbers 


RESEARCH ON SAFETY 
IN MINES. 


In the mining industry, as in others, there are 
| many aspects of work, or specific problems, in which 
| the application of systematic research is likely to 
| prove useful by indicating methods of reducing costs, 
| speeding-up output or improving the quality of the 
product. These are the objects of the research 
associations which have now been formed in many 
trades. The mining industry has not neglected the 
possibility of serving its own interests, and con- 
tributing to the general industrial advance of the 
country which lies in organised investigations, and 
the British Colliery Owners’ Research Association 
is engaged in experimental and other work bearing 
on the many problems of the industry. Probably, 
every trade research association, from time to time, 
| deals with questions of safety, either in the produc- 
tive processes with which it is concerned or in appli- 
cation of the material which its industry produces. 
This is clearly the case, for instance, in connection 
with much electrical research. In mining, however. 
questions of safety occupy a position of such import- 
} ance that a special organisation exists to deal with 
them. 

The Safety in Mines Research Board operates 
| under and reports to the Secretary for Mines and is 
| in no sense a trade research association. It works 
closely in touch with the British Colliery Owners’ 
Research Association, however, to which it has 


|made grants towards the costs cf investigations | 


bearing on safety problems. It is clearly impossible 
| to segregate questions of safety from those concern- 
ing progress in design and method. An illustration 
| of this is furnished by the co-operation between the 
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year, tests were carried out with precipitated gypsum 
and a magnesium limestone by-product. In both 
cases the proportion of very fine particles, below 
10 microns in size, was unusually low, and it was 
; thought that they might be less efficacious than 
|normally ground dusts of similar chemical com)osi- 
|tion. Actually, they proved equally effective, but 
as the experiments were carried out with homo. 
| geneous mixtures of the incombustible dust with 
coal dust, they did not give a direct indication of 
| performance in the pit, where mixing is never 
| perfect. Experiments carried out on this subject 
| in the 4-ft. diameter gallery showed that for per ‘ect 
mixture the proportion of stone dust to coal dust 
| required to prevent continued inflammation 
2 to 1. With short zones of dust and coal, varying 
|in length from 12} ft. to 50 ft., the proportion 
| fet Digg * , 7 
|mecessary was 2} to 1 or 1}. With 150-ft. x 
however, the proportion fell to 1} to l. These 
| experiments were not decisive for pit conditions, 
| but they did confirm that short zones are less eff 
tive than intimate mixture in the same proportions. 
|Sodium chloride has been found satisfactory for 
suppressing the inflammation of coal dust, but its 
| deliquescent properties result in caking. A mixture 
of limestone dust and 10 per cent. of sodium chloride, 
however, has been found to remain dispersable in 
| certain roadways of one colliery. 
| The results of some work carried out 
subject of fuel substitutes for flame lamps have 
| probably attained increased importance since the 
| time they were obtained. It was found that both 
colza and spirit could, if necessary, be replaced by 
| products obtainable from Scottish shale oils. Actual 
|experience of the use of paraffin oil as a substitute 
| for colza in lamps of high candle-power resulted in 
| complaints that stray flame, in addition to the 


vas 


hes, 


on the 


for the manifold duties imposed upon them. The! Board and the British Electrical and Allied Manu- | normal flame, rose from the base of the burner and 


cruiser Edinburgh, sunk in the course of convoy 
protection in the Arctic, was the most serious of 
these, but the loss of four destroyers—the Javelin, 
Jackal, Lively and Kipling—is hardly less so, in 
view of the heavy casualties that have been suffered 


| facturers Research Association in connection with 
the design of flame-proof casings. The problem 
concerned is that of the safe gap between the 
flanges of such casings. The Association is natur- 
|ally concerned with the possibility of the propaga- 


| played around the inside of the glass. This was 
found to be due to vapour arising from the exposed 

pricker slots. All the lamps which caught fire 
| were of the open-burner type, having no cover 
| fitted round the wick tube to enclose the space 


by the destroyer flotillas since the outbreak of the tion of flame through such gaps when various indus- | below the inner-glass platform, so that the pricker 


war; in all, 76 have been sunk or lost by the 


trial gases are ignited, and the particular case of 


slot exposed an area of saturated wick directly to 


accidents that are inseparable from war-time naviga-| mine gases, in which the Board is interested, forms | the lamp ventilation current. It was found that the 


tion. When it is borne in mind that a considerable 
fraction of the total strength must be in hand for 
refits at any given time, this represents a reduction 
that can ill be spared and is only partly offset by 
the transfer of the 50 ex-American vessels. Some 
of these have been sunk, and one, H.M.S. Campbel- 
town, was “ expended ” in destroying the lock gate 
at St. Nazaire ; the remaining vessels, all of which 


date from the last war, must be nearing the end | 


of their useful life except for comparatively light 
duties. Mention has been made from time to time, 
in Admiralty communiques, of destroyers which 
were not in the Navy List at the outbreak of war, 
and there is no doubt that many new flotillas have 
been added to the Navy. 


Surveying what has been accomplished thus far | 
during the first part of the present year, and con- | 


sidering, so far as it can be done, the progress of the 
war as it must appear to the Axis High Command, 
there appears to be ample justification for the 
relative optimism with which Mr. Churchill con- 
cluded his broadcast. Even should the enemy be 
so ill-advised as to attempt, by invasion or by the 
use of gas from aircraft, to bring to a standstill the 
vast industrial expansion on which the British war 
effort depends, it would seem that his hope of 
overcoming the forces now arrayed against him is 
slender indeed. Further Japanese advances must 
be expected, more especially against India; the 
struggle in Russia is likely to be fully as fierce as 


it was last year, Australia’s danger from invasion | 


is by no means obviated, and the Eastern Mediter- 
ranean is still definitely a danger spot; but 
Germany's difficulties can be seen reflected in the 
tone of the propaganda now being disseminated, 
and there is no sign that the overrun countries are 
any more inclined to acquiesce in GermafPule as 
their experience of it lengthens. At any moment, 
the “stormy lull” may develop into a full gale, 
but the long period of defence and preparation is 
now bringing visible results, and if the immediate 


prospect is not one for complacency, neither does | 


it give any cause for misgiving. 


lan important proportion of the whole. A similar 
problem arises in connection with the clearances of 
| shaft bearings; a clearance that is safe when the 


| shaft is in its central position may become unsafe | 


if it is displaced to one side. 

| The latest report of the Board, covering its 
| operations for the year 1940, clearly shows that it 
|} cannot confine its activities to those directly con- 
cerning safety. It has been concerned, for instance, 


} 
| 


| present time. Indirectly this operation comes 
within the sphere of safety research, since the 
removal may involve considerable danger; from 
a purely safety-first point of view, the best thing to 
do would be to leave the supports where they are. 
Such a policy is, however, now inadmissible. In 
work carried out in Lancashire, an old 40-h.p. coal- 
cutter was able to salve the lining materials from 
|27 yards of roadway per week; the arches were 
mostly distorted and some had penetrated about 
3 ft. into the floor. Considerable attention has been 
given to the most efficient methods of using hack- 
saws, sawing machines, and cutting and boring toals 
in this work of recovery. It is stated that “ the 
successful development of suitable power-driven and 
hand-operated devices to facilitate the withdrawal 
of arches from disused roadways is likely to result in 
the recovery of large quantities of steel.” 

One of the main problems with which the Board 
is concerned is that of coal-dust explosions, the sup- 


. . . . . ! 
pression of which by the laying of incombustible 


dust in the roadways has been the subject of much 
study. Improvement on results already obtained 
may be expected either by the introduction of dusts 
of higher dispersability, which will rise more readily 
in front of an incipient explosion, or of dusts 
which, when raised, will quench a flame more 
effectively than those at present in use. 
report states that advances in both these directions 
have been made, but on somewhat empirical lines, 
the scientific aspects of the problems concerned 
being very imperfectly understood. During the 


with the recovery of steel supports from disused | 
| roadways, a matter of obvious importance at the 


The | 


| tendency to inflammation could be reduced by 


|narrowing the wick tube or removing the entire 
inner glass and ghimney system. These expedients 
lowered the lamp temperature, but also decreased 
the candle power, and better results were obtained 
by fitting the lamps with enclosed burners. Various 
types of high candle-power lamps were examined. 
One already had a satisfactory enclosed burner. 
Others, it was found, could be fitted with a burner 
cover without radical modification. 

An interesting section of the report, which has 
wider application than in the sphere of colliery 
engineering, concerns the formation of martensite 
on the worn surfaces of winding and haulage ropes. 
This matter was dealt with in a paper by Dr. E. M. 
Trent, which appeared in the Proceedings of the 
Iron and Steel Institute last year. It will be found 
reprinted in our issue of May 9, 1941, and need 
not further be referred to here. The report, how- 
ever, deals with some other metallurgical matters 
of general interest. It is stated that 28 samples of 
broken or defective haulage gear and four sets of 
1-5 per cent. manganese-mild steel cage chains and 
shackles showed that defective welding was the 
main cause of failure. Frequently there was evidence 
of overheating or burning, and, in some cases, 
incomplete adhesion of the welded surfaces. The 
failure of a wrought-iron forged drawbar was found 
to be associated with the oxy-acetylene weld deposit 
of dead-soft steel made to replace metal worn away 
in service. The weld served no other purpose than 
giving a satisfactory external appearance. Examples 
lof the use of unsatisfactory materials were also 
found. These included a new backstay which 
proved to be badly segregated, showing insufficient 
cropping of the head of the ingot from which the 
bar was rolled. Another example was a broken 
'erankpin from a winding engine. This was made 
from good quality 0-2 per cent. carbon steel, which, 
| while satisfactory for many crankpin applications, 
| was unsyitable for the severe service necessary it 
|a winding engine. A nickel-chronte alloy steel 
' should have been used. 
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| easton of the new locomotives, so that a greater | steps should be taken to black-out signal boxes by 


NOTES. variation in starting torque can be obtained. The | curtains, blinds or shutters rather than by painting 
; ‘ |electrical equipment has been manufactured by | the windows. A track circuit would have prevented 
[ue INstTiITvuTION OF CrviL ENGINEERS. |the Asea Company, and the locomotives were/| the accident, but he did not consider that there 


ALTHOUGH it is understood that public luncheons built in various Swedish works. The introduction | was any special justification for it at that point. 
and similar functions are not generally regarded of the new engines practically coincides with the| A feature contributing to the loss of life was the 
with official approval in the present circumstances, | opening to traffic of the last section of the northern fact that the leading coach of the express, a brake 
we are glad that it was found possible to hold the | Main line of the Swedish State Railways to be elec- third, was running with the passenger compartments 
annual luncheon of the Institution of Civil Engi- trified. This section, 310 miles in length, runs | next to the engine tender, which should not have 
neers this year, as the opportunity thus afforded | from Langsele to Boden. The whole of the main been done, as there had been opportunities on 
for members to meet and discuss matters of mutual | lines and many branch lines of the system have| several previous days to reverse it. The coach 
interest is much more likely to be beneficial than | now been electrified ; these amount to 2,650 miles, | was a replacement of one which had had a door 
detrimental to the effort which engineers are making, | or 41 per cent. of the total mileage. If privately-| damaged. When delivered to*Leith, it was found 
at least as powerfully as any other section of the | owned railways be added, the total length of track | to be the wrong way rou" “ut had been put into 
community, to bring the present hostilities to a | worked by electric traction in Sweden amounts to | use as it lay, to avoid denn. ig the train. 
victorious conclusion. The luncheon, which, of | over 3,000 miles. It is stated that about 85 per cent. | 
course, had been arranged some time before the | of the traffic running on the State-owned lines is} THe INSTITUTION OF g1-,ECTRICAL ENGINEERS. 


suggestion was made that public luncheons were | hauled by electric locomotives. The report of the Csuncil of the Institution of 
inadvisable, was given at Grosvenor House, Park- | | Electrical Engineers for the year 1941-42, presented 
lane, on Wednesday, May 6, and the chair rg THe CowLarrs ACCIDENT. | at the annual general meeting on May 7, shows that 


taken by the President, Professor C. E. Inglis, Shortly before 5 p.m. on January 30, a serious | the total membership is now 21,050, an increase of 
0.B.E., M.A., LL.D., F.R.S. It was particularly railway accident occurred at Cowlairs East Junction, | 775 during the year. One noticeable feature has 
felicitous, in the circumstances, that the toast of | on the Edinburgh-Glasgow main line of the London been the growth in the number of candidates for 
“ The Institution of Civil Engineers * should be pro- land North Eastern Railway, when an express | admission to the class of students. This is partly 
posed by a representative of the Government, the | passenger train from Edinburgh to Glasgow collided | attributed to the large number of undergraduates 
Rt. Hon. Sir James Grigg, P.C., K.C.B., K.C.S.L, violently with a light engine. Twelve passengers| taking courses under the State bursary scheme. 
M.P., Secretary of State for War. In the course of | and the drivers of both engines were either killed | Increase in this class is a healthy sign in any insti- 
his speech, Sir James, referring to the original dis- | at once or died later, ten more passengers had to be | tution and in this particular case will no doubt 
tinction between the civil and the military engineer, | detained in hospital, and another 44 suffered from | result in a continuing growth in the number of 
mentioned how much the opening of membership of | minor injuries or shock. An inquiry was held, on | corporate members. The total membership has more 
the Institution to the Royal Engineers, a change but behalf of the Minister of War Transport, bv Colonel | than trebled in the past 30 years. An important 
recently made, was appreciated by that branch of the A. C. Trench, R.E., who has recently made his | matter referred to in the report is the appointment 
Service. He understood that some 2,000 members | report to the Minister. The following is a summary | of a committee to consider the question of the 
and students of the Institution were serving in| of his findings. A troop train, hauled by engine |enlargement of the scope of the Institution by 
H.M. Forces, and hoped that the close contact | No, 4700, had come to a stand on the up branch | attaching to it in some way those who are engaged 
which had existed during the last war, but had|Jine south of Cowlairs East signalbox, whence a/| on electrical work in industry, public utility services 
later slackened, would be maintained this time. | relief engine, No. 9339, was to take the train | and Government departments, but whose technical 
In replying, the President said that everything | forward. The driver of No. 4700 reported at the| status falls below that required of an associate. 
possible would be done to maintain the connection box, uncoupled, and moved forward on to the| It is realised that any steps which may be taken 
between the Institution and the Services, but it | up main line, passing a crossover connecting the | must fully maintain the professional standing of the 
must be remembered that practical experience wasup and down main lines. The relief engine, No.| Institution and of its corporate members. The 
essential for corporate membership. The Insti- 9339, was waiting at a dead end with another engine, | Institution has continued to co-operate with the 
tution, moreover, recognised the desirability of | No. 6378, which was booked to proceed light to| Ministry of Labour and National Service in the 
closing the ranks of the profession and to that | Singer. The crews of both these engines telephoned | working of the Electrical Engineering Section of the 
end had been entering into closer co-operation with | to Signalman Clement at Cowlairs East box for | Central Register, through which up to the end of 
sister institutions, such as the Institutions of Mech- | instructions, and were told that No. 9339 was to | the year covered by the report 1,121 members 
anical Engineers and Electrical Engineers. There | move first. Accordingly, when their disc signal was| had been placed on work of national importance. 
was now a common preliminary examination and | pulled off a few minutes later, Driver Graham of | The Register had also served a useful purpose in 
further joint action might be foreseen. There had No. 9339 moved out of the dead end to the down | providing a means of gauging the ebb and flow of 
been some notable advances in engineering educa- main line, stopped, and put his engine into forward | technical man-power. The Institution has brought 
tional systems ; the standards had been raised, and | gear, in readiness to go through the crossover to|to the attention of the Beveridge Committee on 
it was the duty of the Institution to maintain a high | the up main behind engine No. 4700 and then to | Skilled Men in the Services, the cases of some 200 
level. There was room for improvement, however, | back down on to the troop train. Shortly after | members in H.M. Forces who felt that the bust use 
and post-graduate courses were receiving more| No, 4700 had come to a stand beyond the cross- | was not being made of their technical qualifications. 
consideration. He would like to see industry bring | over, its fireman saw the down main home and | This activity is being continued. More than 
into existence and endow a residential staff college starting signals lowered for the approach of the | 4,500 enrolments have been accepted by the 
to which men earmarked for responsible posts could | Edinburgh-Glasgow express, and, realising the posi-| War Office from men in the Army and Royal Air 
be sent by their firms for six months. On the | tion’ of No. 9339, told his driver, who sent him| Force, for tuition in various engineering courses 
subject of post-war reconstruction, he entered a plea | hurriedly to the box to warn the signalman. Before | under the scheme set up, at the request of the 
for a humane rather than an academic spirit in anything could be done, however, the express, | Service departments, in conjunction with the Board 
town planning. He thought that while some | which had been travelling at 50 m.p.h. to 55 m.p-h., | of Education and the Institutions of Civil and 
measure of town planning was desirable, consider- | struck the light engine. The driver of the express | Mechanical Engineers. Co-operation between the 
able latitude should be left for natural evolution | had time to make a full brake application, but could | three main engineering institutions has been con- 
and the ever-changing tastes of human society. The | not stop his train, though he reduced its speed to| tinuous and close. One result of it has been the 
toast of “ The Guests ” was proposed by Sir John perhaps 35 m.p.h. Colonel Trench found that the | holding of conferences on Fuel Economy, Air-Raid 
E. Thornycroft, K.B.E., vice-president of the Insti- | accident was due to simultaneous lapses on the part | Precautions, and Statistical Control. A further 
tution, and the reply was made by Sir Henry H. | of Signalman Clement and Fireman Paul of No. | joint activity has been the formation of a panel of 
Dale, C.B.E., M.A., M.D., D.Se., LL.D., President | 9339; Clement, because he should have assured senior engineers willing to deliver lectures to univer- 
of the Royal Society, who spoke of the indebtedness | himself that the line was clear ahead of his home | sity engineering societies, with the object of bringing 
of the biological and medical sciences to engineering, | signal before accepting the express, and Paul, students into touch with actual practice. The 
and remarked that the conjunction could not fail to} because he should have gone to the signalbox| Benevolent Fund of the Institution continues to 
be profitable as long as it was remembered that} without delay. as soon as his engine stopped at the | show improvement and there was a small surplus 
machinery was made to serve man and not man to| crossover. Clement admitted his failure, which | of income over expenditure. Present conditions, 

















serve machinery. he attributed (Colonel Trench considered, with some | however, are likely to result in increased demands, 
————e teeth Tee | justification) to the difficulty of working in a box | and the Council hope that all members will support 
<LBCTRIC LOCOMOTIVES IN SWEDEN. with most of its windows permanently blacked-out ;| this important activity. The total number of 


The Swedish State Railways are at present | although, as he agreed, he could have opened the | subscribers, 6,826, is far less than the total member- 
putting into service a number of powerful express | window which obscured his vision of the main line. | ship figure. Taken over the whole membership, 
locomotives of a new type. The locomotives, which | Fireman Paul, a young man of only brief experience, | the average sum contributed per member was 
are intended for use on the main-lines, are each of | said that he thought the obligation imposed by | 3s. 9d., compared with 3s. 10d. in the previous 
3,600 h.p., and are designed to run at a maximum | Rule 55 was that he should go to the signalbox after | year. If the two-thirds of the members who did 
speed of 85 m.p.h. ; they will be capable of hauling | a wait of three minutes ; he did not realise that this} not subscribe had given only 2s. 6d. each, the 
trains, 600 tons in weight, at a speed of 75 m.p.h. | applied to a running train (Rule 55 (a) ), whereas, | income received in 1940 would have been increased 
on a level track. These engines, which are stated|in the case of a shunting movement, Rule 55 (b)|by nearly 50 per cent. The proportion reckoned 
to be the most powerful so far used on the electrified | required that the fireman should go to the box|on the year 1941 would not be so great, but the 
sections of the Swedish railways, have four driving | immediately. On the evidence, which was some- | income for that year included 2,544/. in legacies. 
axles, each driven directly by an independent motor. what conflicting, Colonel Trench estimated that the | This type of contribution is necessarily very variable 
Further, a larger number of steps than were avail- | light engine was standing at the crossover about | and its magnitude cannot be taken into account in 
able in older engines have been introduced into the 2} minutes. In his remarks, he recommended that | general plans. 
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having been received. The list contained the names | the thermocouple and optical methods, and find 
of three vice-presidents, namely, Dr. C. H. Desch, | some other physical property which could be used 
F.R.S., Dr. W. H. Hatfield, F.R.S., and Sir William | for measuring temperature. Schofield and Grace, 
|J. Larke, K.B.E.; and five members of Council, | however, had designed a pyrometer which had 
namely, Mr. W. J. Brooke, Mr. E. J. Fox, Mr. J.| proved to be very useful, and although anyone 


[ron and Steel Institute was held at the offices of | Sinclair Kerr, Dr. T. Swinden, and Mr. A. B. Winder. 
tho Sastitate, 4, Grosvenor-gardens, London, 8.W.1, | The President also announced that the Hon. R. G. | 
in the afternoon of Thursday, May 7. The chair at Lyttelton had accepted an invitation to become | 
the outset of the meeting was occupied by the| honorary treasurer in succession to Mr. James | 
President, Mr. John Craig, C.B.E. After the | Henderson on the latter’s election to the presidency. 
ge net anee rT ae > wee — — | He thanked him for his services as treasurer, adding | 
Mr. Craig announced that the Counci e ‘ »nders ‘ -cupie i ition | 
— a ater we Radi psa ec Py —_. a nderson had occupied this position 
Institute and that it had been arranged that the | 
Bessemer Medal for Ita2, which had been awarded 
to Dr. E. G. Grace, »esident of the Bethlehem Mr. Craig then inducted into the chair the 
Steel Corporation, U.S..4 should be presented to | president-elect, Mr. James Henderson, who delivered 
him at a forthcoming mee¢ng of the American Iron | his presidential address, which we hope to reprint 
and Steel Institute. in a subsequent issue. The address dealt mainly with 
meee ap ann Comma the history and development of the Lincolnshire iron 
. — and steel industry. Mr. Henderson stated that 
The Report of the Council for the year 1941 was | although the Frodingham bed of iron ore had been 
then presented and read in abstract by the Secretary. | known in ancient times, the first blast furnace in 
It showed that the number of members on the roll | that district had been erected in 1862 by the Trent 
of the Institute on December 31, 1941, was 2,556, | Ironworks. This had been followed by the erection | 
compaced with 2,666 on December 31, 1940 and | of steelworks at Appleby and at Frodingham, which 
van on ve ? oa a the — were subsequently amalgamated and afterwards 
of the war, on September 3, 1939, the membership | became merged in the United Steel Companies, | 
of 111 metallurgists of enemy nationality had been Lissited. Mack of Mr. Henderson’s mn was 
terminated, and the names of 224 members and | devoted to a consideration of the activities of the 
one associate, resident in countries occupied by the Appleby-Frodingham Steel Company, and other 
enemy, or absent on active service, had been placed plants in the Lincolnshire area, during recent years. 
on a suspense list and were not included in the 5 
membership total. The Council recorded with 
> oma wip yg an ey ey —_ The first two contributions considered, which 
Mr. Harold Butler, Mr. Bernard Clasen, Mr. H. H. | “®T®. discussed together, “aon submitted by the | 
Coldwell-Horsfall. Mr. T. Deschamps, Mr. T. G. | Liquid-Steel Temperature Sub-( ommittee of the} 
Elliot, Mr. F. W. Firth, Mr. W. T. Morgan, Mr. A. Q. | Committee on the Heterogeneity of Steel Ingots. 
Peech, Messrs. C. P. and N. E. F. Sandberg, Mr. | As is well known, this is a Joint ( ‘ommuttee of the 
J. 8. Tyzack, Mr. C. J. Walsh, and Mr. Joseph Ward. | Iron and Steel Institute and the British Iron and 
As far as the circumstances of the war had per- Steel Federation, + tame = the Iron and Steel 
mitted, friendly contacts had been maintained with | Industrial Research ‘ ouncil. The first contribution, 
scientific societies and technical institutions in Great entitled Third Report of the Liquid Steel Tempere- 
Britain and countries overseas. Close collaboration | *™° Sub-( ommittee,” dealt with the work carried 
with the Institute of Metals had been continued. |°%° ™ Sheffield during the P scapes 1980 and 1940, 
The number of members and associates who were | °™Pying the quick-immersion technique for mea- 
also members or student-members of that Institute | °Y"'™% the temperature of liquid steel by means of 
had increased during the year by 179 to 861, this |* platinum thermocouple. An outline of the report, 
total representing more than one-third of the total which was presented to the ee _ by the chair- 
membership of the Institute. Collaboration with man of the Sub-( SERESESD, Mr. E. W. Elcock, will 
the Iron and Steel Industrial Research Council had | >¢ found on page S05, ants. The second contribution, 
been continued on the same basis as in previous | by Mr. D. A. Oliver and Mr. r. Land, of the Research 
years, and 64 meetings of the joint research com- | Department Meum. Wn. a. and Gon, 
mittees of the Institute and the British Iron and Limited, Bheftield, Goals with The semnpecatane 
Steel Federation, and of their sub-committees, had Distribution “ the Liquid Steel in Various Steel- 
been held in 1941, as compared with 59 in 1940 and | making Furnaces,”’ and was presented by Mr. Oliver. 
56 in 1989.‘ No award of the Andrew Carnegie | The authors stated that they had made measure- 
Medal, the Williams Prize and of the Ablett Prize | ™®""S of the gui of the liquid steel, ae 
had been made during the year. the Schofield-Grace prc cedure, in 40-ton and 25-ton 
. acid open-hearth furnaces; in 12-ton, 3-ton and 
Report oF Honorary TREASURER. | 30-cwt. basic electric-are furnaces ; and in a small 
The statement of accounts, submitted by Mr. J.| 100-lb. high-frequency furnace furnished with a 
Henderson, showed that the year’s operations had basic lining. The maximum observed variations, 
resulted in an excess of expenditure over income of |!” both the vertical and the horizontal directions, 
752l., after transferring 2791. to the reserve account | Corresponding to various stages in the melting 
and writing off bad debts, which were mainly due | Processes, lay between zero and 45 deg. C. Very 
to the outbreak of war with Japan, to the extent | small differences, from point to point, were found 
of 4891. The deficit had been carried to the balance | im all types of furnace when the metal was on the 
sheet and deducted from previously accumulated |‘ oil,” but larger temperature variations were 
surpluses. The value of investments of the general | built be during the finishing stages when the stirring 
fund and trust funds had been well maintained. | ®¢tion of the escaping gases was negligibly small. 
The market value at the end of the vear exceeded Mechanical stirring by rabbling resulted in greater 
their cost, at which they were taken into the balance | ¢qUalisation, and was recommended prior to an 
sheets, by a total of 11,5761. The income from | immersion reading when precise control was being 
special subscriptions, namely 4,387/., was 646/. less exercised. As a result of the work, it was concluded 
than that of the previous year. This was largely | that, subject to a suitable position being chosen 
the result of the provision of the Finance Acts, for measuring the temperature, the observed single 
which limited the amount of tax recoverable on | Value was likely to be representative of the mean 
subscriptions paid under covenant, to 5s. 6d. in | emperature to within +10 deg. C., under normal 
the pound. The Council again expressed their | conditions, and to within +20 deg. C. under extreme 
appreciation of the generous response to their appeal | Conditions. 
for industrial subscriptions, without which the! Dr. C. H. Desch, F.R.S., who opened the dis- 
activities of the Institute could not be maintained. | cussion, said that although it might seem fairly 
simple to determine the temperature of steel by 
immersing a thermocouple in it, there had always 
At this stage of the proceedings the Secretary | been difficulties and it had been necessary to fall | 
announced the names of the members of the Council, | back upon the optical pyrometer, which also had | 
who, having retired by rotation, were re-elected | its drawbacks. At one time suggestions had been | 
for a further period of office, no other nominations ' made that it might be necessary to abandon both! 


PRESIDENTIAL ADDRESS. 


Liquip-STEEL TEMPERATURES. 


ELECTION oF OFFICERS, 


taking up the present report might at first think 
it was all very obvious, actually it took a very 
great deal of working out before satisfactory results 
had been obtained. With the immersion pyrometer 
it was possible not only to take average temperatures 
of steel, but also to explore the distribution of 
temperature, which was an extremely important 
matter. The authors had been a little conservative 
in stating the degree of accuracy of the couple 
and, before very long, they would be able to fix 
closer limits. The introduction of a carbon sleeve, 
instead of a refractory sleeve, made it possible to 
use the couple under basic as well as acid conditions, 
and, in future, those steelworks which were suffi- 
ciently interested to take up the problem of the 
physico-chemical control of the bath before tap. 
ping would have in their bands a very powerful 
implement for measuring temperatures. Mention 
had been made of the fact that the instrument had 
also been made in the recording form, and it was 
possible to take a permanent record of the condi- 
tions in successive casts, which should be extremely 
useful afterwards in arranging for the best control 
of melting and refining. 

Dr. F. H. Schofield said that the striking thing 
concerning the two contributions under discussion 


| was that one stated problems needing solution, and 
| the other—the paper by Oliver and Land—furnished 
|an almost complete set of answers. 


For example, 
the sub-committee had asked whether there ever 
was uniformity of temperature at any particular 
stage in the furnace, and especially at the “ boiling ” 
stage. Messrs. Oliver and Land’s answer to this was 
a decided “ yes.” Another question was whether, 
when tapping, a single reading would suffice to 
give the mean temperature of the bath, or rather, 
whether the temperature given would not differ 
from the mean temperature by more than a certain 
quantity, this pre-supposing a certain temperature 
distribution in the bath. Again, the answer was 
“ yes,” within certain limits, which were not 
impossibly wide, namely, +10 deg. or +20 deg. C. 
Both of these answers were important and held 
out high promise in the matter of temperature 
control. Perhaps it would be possible, although 
no doubt not until after the war, to make a complete 
and detailed study of casts right through from the 
beginning to the end, because this would give a 
complete picture which would help materially 


| towards the solution of a very difficult problem. 


Dr. E. Gregory stated that all the furnaces at 
his works, with one exception, were basic open- 
hearth furnaces, and the one disturbing feature to 
him, at present, was the question of temperature 
gradient. He suggested that +20 deg. C. was not 
a sufficiently narrow range, because it might mean 
all the difference between a “cold” cast and a 
“hot ” cast. He was certain, however, that greater 
accuracy and further refinement were possible. 
The next speaker, Professor G. B. Waterhouse, 
asked Messrs. Oliver and Land what was the greatest 
depth of slag which had been encountered so far, 
as this was an important matter in connection with 
the basic process. Something had been said regard- 
ing the determination of the temperature gradients 
vertically, but the horizontal divergencies were 
equally important. Temperatures might vary over 
the length and breadth as well as in the depth of 
the bath. 

Mr. Oliver, who promised to give a detailed reply 
in writing, answered Professor Waterhouse’s query 
regarding the depth of slag hitherto encountered. 
He stated that in the case of the 12-ton basic electric- 
are furnace which they had used, the normal slag 
was | in. or 1} in., and perhaps 2 in. in depth under 
extreme conditions. Work was going on with a 
basic furnace in another organisation, however, 
and he hoped it would not be long before a paper 
was presented giving further experience of this 
particular problem. He believed that the develop- 
ment of the use of graphite, which was a feature of 
the sub-committee’s third report, was likely to prove 
a great success in tackling the problem as applied 
to basic furnaces. 
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MAY 15, 1942. 


WorRK-HARDENING AND AGEING OF STEEL. 


The third paper considered by the meeting dealt 
with “‘ The Work-Hardening and Ageing of Steel,” 


and was by Professor J. H: Andrew and Dr. H. Lee. | 
The latter, in presenting the paper, stated that | 


the experimental work described had been under- 
taken with a view to proving or disproving the 
hypothesis, formulated by Professor Andrew at a 
meeting of the West of Scotland Iron and Steel 
Institute in 1938, that the cold-working of iron and 
steel gave rise to the formation of the y phase—in 
other words that the cold-working of steel produced 
a state-similar to that obtained by rapidly cooling 
the same material from a temperature exceeding the 
normal Ac, transformation. In a high carbon steel, 
cold drawing would produce a much higher maximum 
stress than could be obtained by the most drastic 
quenching. The fact that an increase in carbon 
content up to a certain optimum figure resulted in a 
proportionate increase in maximum stress, which 
might attain a value of over 200 tons per square 
inch for a particular degree of drawing reduction, 
led to the definite conclusion that carbon must play 
an important part in the increase, and the only 
possible conclusion was that carbon must be taken 
into solution during the cold-working process. The 
most convincing proof of the formation of austenite 
in cold-working was perhaps the property’ of 
secondary hardening or tempering and the expan- 
sion in the neighbourhood of 100 deg. to 150 deg. C. 
It was difficult to imagine any reaction other than 
the a—y transformation that could effect such an 
expansion. The development of austenite or 
martensite bands by means of a sharp blow was 
convincing evidence, since martensite could only 
be formed by the decomposition of austenite. 

Experimental data would seem to show that the 
much greater increment in hardness resulting from 
quench-ageing, as compared with strain-ageing, was 
due to an actual formation of Fe,C in single mole- 
cules, without its precipitation, and therefore with- 
out the formation of a less dispersed state. The 
strain in the lattice brought about by this labile 
state, it was suggested, was the cause of the marked 
increase in strength and hardness. It was also 
found that the maximum stress bore a linear rela- 
tion to the length of the yield. This was of par- 
ticular interest, for it led to the conclusion that the 
changes undergone during yield were responsible 
for the maximum stress attained. The conclusion 
was arrived at that the breaking stress of any steel 
in a mechanical test depended largely upon the 
reactions which took place within the plastic portion 
of the load-extension curve. The total elongation 
undergone during a test, and the degree of dis- 
persion of the carbides in the original test piece, 
were essential factors leading to the final result, 
which was dependent upon the formation and re- 
tention of austenite and its decomposition product, 
martensite, during the test. 

Professor F. C. Thompson, who opened the 
discussion, said that the authors had broken com- 
pletely new ground in an attempt to provide a 
comprehensive theory and he agreed that, revolu- 
tionary as at first sight the theory might appear, 
there was no a priori ground for rejecting it. It 
was not unreasonable to expect some similarity of 
constitution between cold-worked and quenched 
steel, and up to that point he was in complete 
agreement. He wanted to suggest, however, that 
the similarity arose not because the cold-worked 
steel was like the quenched steel, but because the 
quenched steel was like the cold-worked steel. 
Further, if the theory were to be satisfactory and 
necessary, it was essential to show that, in the cold- 
working of steel, there was some difference of a 
basic character in the effects produced from those 
obtained in the cold-working of many non-ferrous 
materials, in the single-phase alloys of which, so 
far as was known, there was no possibility of any 
phase change occurring. Unless this was shown, 
there did not seem to be any necessity for the 
authors’ somewhat revolutionary theory. They, 
however, had very rightly laid considerable stress 
on the influence of the carbon in raising the tensile 
strength of the drawn material and there was some 
justification for this on perfectly general grounds. 
The relatively very hard carbide particles must 
interfere appreciably with the general flow of the 
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| ferrite during the cold-working operation and it | 

was reasonable to believe that this sort of deforma- 
| tion would result in severe distortion of the «-iron | 
lattice and would, therefore, presumably increase | 
| the hardness. To THE Epitor OF ENGINEERING. 

Dr. H. O’Neill said that although the theory| Sm,—Some six years ago, I put forward to the 
put forward in the paper stimulated the reader to | appropriate department of the Board of Trade a 
take stock of existing knowledge on the hardening | scheme for the co-ordination of the fuel and power 
of steel, there seemed to be a certain diffuseness in | resources of this country, providing for the full 
the proposals made. He asked whether the suggested | regulation and development of such resources ; 
conversion to martensite occurred only on the|only to meet with the inevitable and customary 
slip planes or whether it was progressive with cold | negative reply that forms the hallmark of adminis- 
work. Apparently the theory originated in a diffi-| trative inertia in Britain. To the man in the 
culty of explaining a tensile strength of 200 tons | street, the present unnecessary scheme for rationing 
per square inch in cold-drawn high-carbon steel. | of coal presents an aspect of an irritating and 
No one would deny that, as the authors had pointed intolerant bureAucracy at its worst. 
out, the carbide played a part in connection with| Coal is produced, in the first place, by coal-face 
the tenacity of drawn-steel wire, but there seemed | workers who constitute approximately 40 per cent. 
to be no necessity for requiring that it should of the total number employed. In 1938, the total 
become martensite in the process. The presence | number of shifts worked by these men amounted 
of 7-5 per cent. of zinc in copper allowed the diamond | to 73 millions ; so, if they produced in each working 
hardness to be increased 2-9 times by drastic cold | shift only 2 ewt. more coal, the country’s total fuel 
rolling and the addition of 30 per cent. of zinc | output would be augmented by 7-3 million tons per 
increased the hardness by 4-2 times without the| annum. In 1924, when working seven-hour shifts, 
necessity of solution effects being involved. He| 17-59 ewt. of coal were produced per man shift ; 
had no difficulty in visualising the generation of a| whereas, in 1928, it was 21-29 cwt. per man shift 
sufficiently high slip-plane temperature, during | for an eight-hour shift, or an increase of nearly 
deformation, to develop austenite and subsequently | 4 ewt. by one hour's additional labour per shift. 
martensite, for it had been shown that even melting | The first necessity, therefore, is to restore the eight- 
temperatures might arise on the slip planes of iron | hour working shift, which should provide the major 
crystals during deformation. It might also be said | portion of the 10 million tons per annum so required. 
that the authors’ theory was unnecessary, since the| However, matters are not hardly so simple as 
high tenacity of drawn high-carbon steel wire was | that, for, during the last war, when the price of 
only normal in proportion to the tensile strength of | coal had more than doubled (from 10s. 14d. per ton 
the material from which it was drawn. Both body- | to 27s. Ojd. per ton) and wages had increased by 
centred and face-centred pure metals, and conglo- | 300 per cent., the output of coal per man shift 
merates and solid solutions would generally treble | fell from 20-32 ewt. to 17-8 cwt. and even less. 
their initial tensile strength if subjected to heavy | This experience has been repeated to-day and there 
reduction in the cold. Consequently a patented |is a paramount necessity for greater effort on the 
and drawn eutectoid steel wire would be expected | part of the industry to restore its output per man- 
to reach a tenacity of 200 tons per square inch. shift from the present undesirable level to what it 

Dr. A. H. Jay stated that it was true that hardened | Wa8 shortly before the outbreak of hostilities, 
steel could be worked to produce martensite and | that is, 23-51 cwt. per man-shift in March, 1939. 
austenite, but that was not all. By cold working High wages and high prices for coal have blunted 
austenitic steel it was possible to produce a pearlitic | the industry 8 incentive towards maximum pro- 
wire and, by increasing the rate of deformation, it | ductive efficiency, and to-day some collieries are 
was possible to transform it back to austenite.) ©ven questioning, under these benign influences, the 
The whole process seemed to depend on the rate of | necessity for adequate mechanisation or mainten- 
deformation. Since the publication of the paper, | @mce of mechanisation for coal production. Fur- 
he had made a few tests to try and find austenite | ther inferior and less productive seams are being 
and martensite after experiments on hardened steel. | worked. Far greater attention must be given to 
He had found martensite, which could be seen under | these matters if Britain’s coal industry is to regain 
the microscope, and in other tests he had found | economic health. Since 1913, the coal industry 
austenite, which could be detected by means of|in this country has continued to fall behind 
X-rays. Consequently, while there seemed to be | those of the Ruhr, Holland and Poland, the out- 
nothing wrong with the theory itself, further proof | put of coal per man-shift being 50 per cent. to 100 
of the authors’ hypothesis would be desirable. | per cent. less than in those countries. 

Dr. C. H. Desch, F.R.S., who closed the discussion, It is a gross travesty of the whole position for coal 
said that heldid not think it was necessary to have | rationing to be enforced when a three-point attack, 
a theory of fhe kind set out in the paper for work- | 8 indicated above, could provide the country with 
hardened stbel because the behaviour of steel wire | all the coal it will require in a relatively short space 
resembled that of non-ferrous metals, as Dr. O'Neill | of time, with its present personnel. This and other 
had pointed out. With regard to the possible pro- | cognate matters were fully surveyed in the writer’s 
duction of high temperatures on layers of the metal | book The Economics of the Coal Industry. If, in 
during slip, it was quite reasonable to assume that | Spite of protests, coal rationing is introduced, it 
such a thing could happen. For many years he | Should be extended to the mining industry as well 
had held the view that the melting point was | as to the public generally. 

reached and a liquid phase was formed. Yours faithfully, 

Owing to the advanced hour the authors were | 146, High-street, R. C. Smarr. 
requested to reply in writing. Harborne, Birmingham, 17. 

May 9, 1942. 
[A point of some interest, bearing on Mr. Smart’s 

The last contribution presented for discussion | letter, arose in the House of Commons on May 6, 
was the “ First Report of the Standard Methods | when, in response to.a question, the Secretary for 
of Analysis Sub-Committee of the Committee | Mines stated that “ the average output of coal per 
on the Heterogeneity of Steel Ingots.’ In this,| person employed in the mining industry, both 
the members of the Sub-Committee recom-| underground and surface, is just over 21 cwt. per 
mended methods which they had devised, from|day. Assuming an actual working day of 7} hours, 
both theoretical considerations and practical experi- | or 435 minutes, the average labour time per cwt. 
| ments, for the gravimetric determination of sulphur | is about 20 minutes.” —Eb., E.] 
and phosphorus in carbon steels. They added that 
the results obtained were accurate to within +0-0015 
per cent. of the true sulphur and phosphorus con-| DESTROYERS FOR THE SWEDISH Navy.—Two twin- 
tents. An abstract of the report, which was pre- screw destroyers of between 600 tons and 700 tons dis- 
sented by Dr. E. Gregory, was given on page 365, ante. | placement, ordered by the Swedish Navy, have recently 
| The Peesident asked seeusbess to Gotan. thats | been launched, at Gothenburg. The armament will 


| ° ’ - : o abe include three 4-in. guns, anti-aircraft guns, three 20-in. 
contributions to the discussion in writing, and, after torpedo tubes, and depth-charge throwers. The pro- 


STANDARD METHODS OF STEEL ANALYSIS. 








thanking the authors of the papers presented, de- | pelling machinery will consist of De Laval steam turbines 
clared the meeting closed. 


! which will give a speed of about 30 knots. 
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JOSEPH BRAMAH AND HIS 


INVENTIONS.* 
By Dr. H. W. 


DICKINSON. 


Joseph BrRaMAH was born on April 2, Old Style 


(April 13, N.S.) in 1749 in Stainborough, then in the 


parish of Silkstone, 2 m. SSW. of Barnsley. He 
received the modicum of education then obtainable at 
a village school and was put to work on the farm. The 
story goes that in 1764, at the age of sixteen, he was 
apprenticed to Thomas Allott, carpenter and joiner, 
of Stanborough Fold. Soon after he was out of his 
time he determined to seek work in London. He 
made his way thither on foot, and was not long in 
finding work as a journeyman cabinet maker. He 
remained with his master for a short time and then 
set up in business on his own account,in Cross Court, 
Carnaby Market, near Golden Square. One of his jobs 
had been, and still was, to fit up water closets—then 
quite an innovation—for a Mr. Allen who is said to 
have made some improvements in them. The water 
closet had been invented and worked out in detail in 
1596 by Sir John Harington and had been patented by 
presumably this was the patent 
under which Allen had been working. In this patent 
ill the requisite elements were comprised—the supply 
cistern, the soil-pan interconnected with the flush, and 


Cummings in 1775; 


pull-up handle. 

Bramah contrived something better than Allen’s 
water closet, and specified his improvements in a 
patent which was granted in 1778 (January 21, No 
1177) wherein he described himself as a cabinet maker. 
In his water closet, the handle that released the con 
tents of the pan was connected with the wire that 
opened the valve in the cistern above to release the 
flush of water. Previous closets stopped the aperture 
by plugs pulling upwards with the wires passing through 
the water and were liable to be obstructed by frost ; 
the soil pan was not properly trapped, giving rise to 
stench. Bramah’s workmanship was superior and his 
closet was not liable to derangement, and its merits began 
to be generally recognised; this with the widening 
adoption of indoor sanitation brought it into extensive 
use, profitable business resulted and to meet it he 
removed to better premises in Denmark-street, St. 
Giles. While there, he was granted a patent (No. 1402 
of 1783) for a screw-down bib valve of some merit. 
The success of the closet attracted imitators who 
infringed the patent, notably one Hardcastle, against 
whom Bramah brought an action. The case Bramah 
versus Hardcastle was tried in the Court of King’s 
Bench, 1789. It appeared in evidence that two or 
three of the closets had been made and tried before 
the patent was taken out. The legal point was argued 
that this was “ publication ’’ and therefore the patent 
was void, but the judgment—and it became a precedent 

established that it was not. The jury found a verdict 
for the plaintiff and this was not afterwards disturbed. 
Apparently this was the only one of Bramah’s patents 
that was ever attacked. The closet, with minor 
improvements from time to time, constituted an 
important part of Bramah’s business. In 1797, he 
mentioned that he had made about 6,000 of them ; the 
firm continued to make them until about 50 years ago 

The Bramah lock is the invention by which Bramah 
is best known to the general public His statement is : 

The idea of constructing a Lock was first sug 
gested to me by the alarming increase of House 
Robberies,” and by the success of the lock patented not 
long before by Robert Barron. This was the tumbler 
lock, in which one or more levers or tumblers have to 
be lifted and held by the key to a definite plane before 
the key can shoot the bolt past them, an improvement 
on a type of lock that had been known since the time 
of the ancient Egyptians. The tumbler lock was 
greatly in advance of the then universal warded lock, 
in which fixed obstructions or wards have to be passed 
by the key before the bolt can be shot. Bramah made 
a step in advance of the tumbler lock as great as that 
made by the latter over the warded lock by introducing 
a novel principle. As originally patented (1784, No 
1430) the end of the key, of the pipe kind, has a number 
of notches or slots, usually six, of varying depth; by 
means of these, corresponding sliders arranged radially 
in slots in a barrel are depressed against the action of a 
spring so as to arrive at a predetermined surface. This 
illows the key to turn the barrel round and enables the 
latter to shoot the bolt by a crank pin. The bit on the 
key merely determines the depth to which the key is to 
be pushed in. 

The construction of the lock required great nicety of 
workmanship. As the demand for it increased, Bramah 
found that the lock could not be turned out in sufficient 
quantities and with sufficient accuracy by hand. In 
this dilemma,” according to Smiles, ‘* he determined to 
consult an ingenious old German artisan, then working 


* Paper read at a meeting of the Newcomen Society, 
held at the Institution of Civil Engineers, London, 8.W.1, 


on Wednesday, April 22, 1942. Abridged. 
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with William Moodie, a general blacksmith in White- 
chapel. One of the hammermen in Moodie’s shop 


ventured to suggest that there was a young man in| 


the Woolwich Arsenal smithy, named Maudslay, who 
was so ingenious in such matters that ‘ Nothing bet 
him’ and he recommended that Mr. Bramah should 
have a talk with him upon the subject of his difficulty. 

Maudslay’s suggestions in reply to his statement 
of the case were so practical that Bramah 

offered to give him a job if he was willing to come 
and work in a town shop. Maudslay gladly accepted 
the offer.” Smiles undoubtedly puts the cart before 
the horse. What happened was that Bramah engaged 
the lad and after his abilities had been tested, put him 
on to lock-making 

Smiles continues : Maudslay was found especially 
useful by his master in devising the tools for making 
his patent locks; and many were the beautiful con 
trivances which he invented for the purpose of ensuring 
their more accurate and speedy manufacture, with a 
minimum degree of labour, and without the need of any 
large amount of manual dexterity on the part of the 
workman. Bramah himself was not backward in 
admitting that to Henry Maudslay’s practical skill in 
contriving the machines for manufacturing his locks on 
2 large scale, the success of his invention was in a great 
degree attributable The importance of these tools 
in the history of manufacture can hardly be over- 
estimated. 

If we compare the drawing in the Specification with 
the lock as actually marketed, we can see that it had 
been redesigned to suit methods of manufacture. 
First-hand evidence as to the mechanisation of the 
production of the lock and as to apportionment of the 
credit for this between Bramah and Maudslay is 
afforded by what John Farey said in 1849 in the dis- 
cussion on John Chubb’s paper * On the Construction 
of Locks and Keys.’”’* Mr. Farey observed that the 
mechanism of locks had been a favourite subject with 
him, from an early period of his studies, when he had 
the good fortune to be intimate with Mr. Joseph 
Bramah and had acquired a knowledge of his locks, 
which were then in high repute. “* The secret work 
shops contained several curious machines, for 
forming parts of the locks, with a systematic perfection 
of workmanship which was at that time unknown in 
These machines had been 
constructed by the late Mr. Maudslay, with his own 
hands, while he was Mr. Bramah’s chief workman 
: The machines before mentioned, were adapted for 
cutting the grooves in the barrel, and the notches in the 
steel plates the notches in the keys, and in the 
steel sliders, were cut by other machines, which had 
qwiicrometer screws so as to ensure that the notches in 
eath key should tally with the unlocking notches of 
the sliders the setting of these micrometer screws 
was regulated by a system, which ensured a constant 


similar mechanical arts 


permutation in the notches of succeeding keys, in order 
that no two should be made alike. Mr. Bramah attri- 
buted the success of his locks to the use of these 
machines, the invention of which had cost him more 
study than that of the locks 

Further support for the supposition that this was the 
course of events in the evolution of the tools is afforded 
by the statement that they were made in 1790, that is, in 
the year following Maudslay’s entry into the workshop. 
The tools are still in existence and have been on loan 
to the Science Museum, South Kensington, since 1935. 
They can be said to afford an early instance of the 
application of mass-production methods to articles of 
common use, and consist of (a) a saw for cutting the 
slots in the barrel of the lock, and capable of cutting 
4, 5, 6, 7, 8, 10 or 12 slots in a barrel 1} in. in diameter 
from 2 in. to 8 in. long; (6) a quick-grip vice, in which 
were held the caps of the locks while the bolt run was 
slotted out by a milling cutter mounted on an arbor 
between the lathe centres; and (c) a spring-winding 
machine for making the spiral steel springs for the 
barrel. It is on the lines of a lathe. A saddle on which 
is a spool of wire is carried between V guides by a 
lead screw, rotated by treadle and flywheel. The 
lead screw is geared to a headstock carrying an arbor 
between centres, and on this the wire is wound under 
tensior. Two sets of gears are provided, so that two 
different pitches of springs can be made. Though 
simple, this machine embodies two important, and it 
is believed, novel details of lathe design, namely, 
V-slides and change gears. The former we have been 
unable to trace farther back; they are either Mauds- 
lay’s or Bramah’s invention. The conclusion from the 
evidence submitted is that Bramah schemed the tools, 
helped at every turn by Maudslay’s suggestions, and 
that the latter carried the ideas into execution. Bra- 
mah’s lock is still esteemed, and is still made, and no 
more ingenious one has been invented. 

Bramah, stimulated probably by the widespread 
application of new sources of power, such as the steam 
engine, turned his attention in that direction also. 
Describing himself as an “ engine maker” of * Picca- 


* Proc. Inat. C.E., vol. 9, page 331 (1849-50). 
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dilly *—whither he had recently removed his 1op 
he was granted a patent (No. 1478 of 1785) for a“ hydro 
statical machine and boiler upon a new const: iction 
for working all kinds of mechanical or other en 

| This is an omnibus patent, for it comprises a water 
pressure engine, a water-tube boiler, the application of 
power to obtain to moving ships and drawing car 

a rotary engine, a fire engine and a beer cock 

In 1790, in Patent No. 1720, taken out in ec 
tion with Thomas Dickinson, he elaborated 
his ideas about the rotary engine. Their speci! 
included two such engines. The first consist: 

piston ” mounted upon a drum and able t 
round in a cylindrical casing. The second 
consisted of a hollow drum placed eccentrically 
casing or cylinder, having two blades projecting 
it on diameters at right angles and fitting agai: 
walls of the casing. Bramah found an outlet 
as a pump in a fire engine of the Newsham type 
he patented (No. 1948 of 1793) and began to 
This eventually grew to be a large business, fo 
small town and even village felt the necessit 
providing a manual fire engine. 

In 1788, Robert Mylne, Engineer of the New 
Company, was commissioned by the Mayor 
Corporation of Norwich to report * on the State 
Mills, Water-works, ete. of this city commonly 
the New Mills ; now held cn Lease from the Corpor 
of Norwich.” in view of the fact. that the ex 
lease would expire at Michaelmas, 1793. Mylne rm 
mended the installation of a fire engine, incr 
resesvoir space, laying down of mains with fir 
two waterwheels, and, in short, recommended 

the whole Works should be rebuilt and constry 
anew. The Corporation executed a new leas: 

99 years to William White and Robert Crane, pres 
ably the existing lessees, contingent on their carryi: 
out the work above specified. It seems fairly obvi 
that Mylne expected to get the job himself, for he 
submitted no detailed plan or specification, but 

a schedule ; instead, the lessees appointed Brama 
their engineer. Mylne declined any conference wit! 
Bramah, who was thus left to carry out the work as 
best he could. When the five years allowed for the 
task was nearing its close, Mylne was asked by the 
Corporation to report on the work. In his report 
dated March 10, 1798, he expressed dissatisfaction 
with nearly everything that had been done or ft 
undone Bramah replied in Strictures on a plar 
drawn by Robert Milne together with 
answer to the Report,’ of inordinate length, dated 
June 15, 1798. It was an undignified and unpleasant 
squabble, with faults on both sides. 

When working out the details of water supply, 
Bramah must have been faced with the difficulty of 
controlling the flow when he had to employ pipes 
larger than those then in use. The plug cock had 
served quite well, but could not be much increased in 
size because of its tendency to stick. Bramah is 
believed to have been the first to succeed in adapting 
the sluice valve for the purpose; this only became 
practicable when _ sufficient accuracy in facing 
metallic surfaces was attainable. According to Tred 
gold, that was about 1795, the date of the Norwich 
installation. This author states that Bramah’s valve 
had its slide ground to fit accurately 
annular face of the pipe and was held up to that face 
by a spring. For pipes of small diameter, the slide was 
moved by a handle, and, for larger ones, by a rack 
and pinion. 

The year 1794 was a notable one for engineers, 
because it saw the birth of * Bramah’s original slide 
tool, 1794, with slide rest and head in one.” From a 
drawing of it in the possession of his son Francis, an 
engraving was made in 1841 for the third edition of 
Buchanan's Mill Work and Machinery, and this shows 
that it embodied important features. The slide rest 
was not new, for it has been constructed and applied 
as far back as 1772 in France, but in the present case 
it was applied to a bar lathe and embodied V-slides 
adjustable for wear. The introduction of the latter 
improvement, in 1790, has been noted above; the 
invention may be said to be fundamental, for it is to 
be found in nearly every machine tool since mac 
How far Bramah or how far Maudslay should be 
credited with this invention we shall probably never 
know, but we do know that the actual work on the 
slide rest was executed by the latter, although the 
conception may have been Bramah’s. 

(To be continued.) 
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TURF CHARCOAL IN Erre.—The Research Bureau of 


Eire, after a series of exhaustive tests, has produced a 
charcoal from turf which is stated to be suitable for 
producer-gas plants for motor vehicles. The material 
is said to be free from sulphur and tar and to burn clear!) 
Further research has now been undertaken in order 

produce a suitable filter for use in connection with th« 
fuel. The cost of the charcoal is high, namely, about 


241. per ton. . 
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LABOUR NOTES. 


Ix the industries covered by the statistics of the 
Ministry of Labour and National Service, the changes in 
rates of wages reported to have come into operation in 
Great Britain and Northern Ireland, during March, 
resulted in an aggregate increase estimated at nearly | 
90,0001. in the weekly full-time wages of about 460,000 | 
workpeople, and in a decrease estimated at 8,600/. in 
those of about 150,000 workpeople. Of the 150,000 
workpeople whose rates of wages were reduced, about 
80.000 had received increases of the same amount 
during February. About 24,0001. of the total estimated | 
increase of 90,0001. a week,.was due to arrangements 
made by joint standing bodies, 1,0001. to the operation 
of sliding scales based on the cost of living, and 51,0001. 
to arbitration awards. The remainder was the result 
of direct negotiations between employers and work- 
people or their representatives. The whole of the 
estimated decrease of 8,600/. was due to the operation of 
sliding seales based on fluctuations in the proceeds of 
the coal-mining industry or in the cost of living. 


The changes reported in the first three months of 
1942 are estimated to have resulted in a net increase 
of over 250,0001. a week in the full-time wages of about 
2,000,000 workpeople, and in a net decrease of about 
3.7001. a week in those of nearly 90,000 workpeople. 
In the corresponding three months of 1941, there was a 
net increase estimated at about 770,000/. in the weekly 
full-time wages of approximately 5,500,000 workpeople. 


The number of disputes involving stoppages of work 
reported to the Ministry of Labour and National Service 
as beginning in March in Great Britain and Northern 
Ireland, was 62 as compared with 55 in the previous 
month and 12] in March, 1941. In these 62 new 
disputes, about 10,600 workpeople were directly 
involved and 3,800 indirectly involved or thrown out 
of work, that is, at establishments where the disputes 
occurred, though not themselves parties to them. 
In addition, about 800 workpeople were involved, 
either directly or indirectly, in four disputes which 
began before March and were still in progress at the 
beginning of that month. The number of new and old 
disputes was thus 66, involving about 15,200 work- 
people, and resulting in a loss, during March, estimated 
at 43,000 working days. 


Of the 62 disputes beginning in March, 14, directly 
involving 1,000 workpeople, arose out of demands for 
advances in wages; 3, directly involving 800 work- 
people, out of proposed reductions in wages ; 21, directly 
involving 4,100 workpeople, out of other wages ques- 
tions; 5, directly involving 1,500 workpeople out of 
questions relating to working hours ; 5, directly involv- 
ing 100 workpeople, out of questions relating to the 
employment of particular classes or persons; 12, 


directly involving 2,300 workpeople, out of questions 


respecting other working arrangements ; and 2, directly 
involving 800 workpeople, out of questions of trade 


union principle. 


Final settlements of disputes were affected in the 
case of 40, directly involving 6,600 workpeople. Of 
these, 7, directly involving 1,100 workpeople, were 
settled in favour of the workpeople ; and 23, directly 
involving 4,000 workpeople in favour of the employers. 
Ten, directly involving 1,500 workpeople, resulted in a 
compromise. In the case of 2] other disputes, directly 
involving 3,600 workpeople, work was resumed pending 
negotiations. 

| 

The number of persons on the live registers of the | 
Employment Exchange in Eire fell from 96,836, at | 
February 28, to 90,681 at March 28. The decline was | 
partly due to the entry into force, on March 11, of an 
Order made under the Unemployment Assistance Act, 
1933, the effect of which is to restrict, during the period 
from March 11 to October 27, the eligibility for unem- | 
ployment assistance of a certain class of person living 
in rural areas. At March 29, 1941, when an Order of 
similar nature was in force, the total number of persons | 
on the live registers was 69,278. 


' 
Speaking in the House of Commons last week on the | 
votes for the Board of Trade and the Mines and Petro- | 
leum Department, Mr. Dalton, the President of the 
Board of Trade, said that the country must be prepared | 
for a very steep increase in the amount of coal required 
for the war effort, directly and indirectly. Against that 
increasing demand there was an output which was} 
showing a tendency steadily to fall. The consequence 
was that there must be an increase of man-power in the 
oal industry, and, in round figures, the Government | 
were bringing back from the Armed Forces about 7,000 
miners. They were also getting a further 4,000 from | 
industry and Civil Defence. Altogether, it was hoped | 
to re-inforce the industry to the extent of some 11,000! 


| 
| in the mining industry. 





|a debatable margin between 15,000 and 30,000. The 


| were 5s. a week and the upper age-limit (except for 


men. There was a wastage of 25,000 men every year THE PROPELLING MACHINERY OF 


Eleven thousand men brought CHANNEL PACKETS.* 

back from the Army and from industry would make up ‘ 

the wastage for from five to six months. By Masor Witiiam Grecson, M.Sc., M.I.Mech.E. 
(Concluded from page 358.) 





— | 

It was thought by some members, Mr. Dalton went | 
on to say, that to avoid the necessity for fuel rationing, 
it would be better at this stage to bring out of the Army 
a certain number of miners in order to make up the 
amount of 10,000,000 tons a year which the Government 
desired to save by fuel rationing. A prominent 
miners’ leader had told him it would take 30,000 men 
from the Army—more than two divisions. There was 


| Beyonp modifications carried out to the vessels 
owned by the French State Railways and operating 
on the Newhaven-Dieppe service (i.¢e., reboilering with 
French three-drum units and conversion to oil fuel) 
the only subsequent developments in connection with 
cross-channel steamships centre on Dover. The 
Southern Railway Company, in conjunction with the 
Northern Railway of France, had decided to construct 
vessels of the ferry type to give direct rail communica- 
tion for passengers between London and Paris, and 
also to carry general goods traffic between Great 
Britain and the Continent on the lines of the Harwich- 
As a result of further negotiations in London, last | Zeebrugge ferry service which wae already in opera- 
week, between representatives of the Associated Society | tion. Orders were placed with Swan, Hunter and 
of Locomotive Engineers and Firemen and the Rail- Wigham Richardson, a firm with much experience 
way Executive Committee, the wages of engine drivers, | 19 the building of train ferries for various services, for 
motormen and firemen employed on main line railways three ships to operate between Dover and Dunkirk. 
are to be increased by 4s. a week as from March 23. Their construction was commenced in 1933, Sir West- 
The men concerned already have a war wage increase | Cott Abell, K.B.E., being the consultant for the owners. 
of Hie. a week. j | It was a few years later before the train-ferry service 
——- actually started, as the civil-engineering side of the 

The Northern Counties Textile Trades’ Federation | WoTk at Dover, which included an impounding dock 
recently applied to the Cotton Spinners’ and Manu- | & allow for tidal variations, proved more difficult than 
facturers’ Association for a flat rate wage advance of | had been expected at first. These ferries were de- 
2d. an hour, or 8s. a week for all weavers in cotton | Signed for coal firing, using local Kent coal, and are 
weaving mills. As there was failure to agree, the | bunkered direct from bottom-discharge wagons which 
matter was referred by the parties to the Cotton Con- | 47 Tun on to the railway lines of the ferries themselves 
ciliation Committee (Manufacturing Section) whose | When at their berth in Dover. The coal falls into 
chairman, Sir Charles Doughty, has now declared in an | suitable bunkers, from which it 18 fed by gravity to 
award that “ the claim has not been established either | the hoppers of the boilers. Each ship is provided with 


proposal would mean blotting out whole battalions of 
some of the finest regiments in the British Army. 


wholly or in part.” The National Arbitration Tri- four Yarrow boilers having superheaters and air heaters, 
bunal, to which the application of the sp nners’ trade and each boiler is fitted with retort stokers of Taylor 
| unions for an advance of 16% per cent., on current | design. 


Very full trials were carried out, and the remarkably 
low specific coal consumption of a little over 1 Ib. of 
: : é ; Kent coal per shaft horse-power hour was attained, 

Interesting particulars of the earnings of operatives | an extremely satisfactory figure when allowance is 
in the American cotton goods manufacturing industry | made for the relatively small power of each of the 
are given in a study carried out between September, | main engines, and the conservative figures adopted for 
1940, and April, 1941, by the Division of Wage and | steam pressure and temperature. Fig. 23, on page 390, 
Hour Statistics in the United States Department of | shows the Twickenham Ferry at sea. She was handed 
Labour’s Bureau of Labour Statistics. The majority | over subsequently to the French partners in the service, 
(58-2 per cent.) of the workers covered by the survey | and flies the tricolour, while the Shepperton Ferry and 
were paid on a straight-time basis. A considerable Hampton Ferry wear the red ensign and the Southern 
number (32-2 per cent.) were paid on a piece-work | Railway house flag. 
basis and 2-4 per cent. worked under plans providing The ferry service has proved extremely popular, and 
for a production bonus in augmentation of the regular | two services were scheduled each way daily. Passen- 
pay. The remainder (7-2 per cent.) were paid on a| gers and motor cars were carried on all services; but 
** piece-time * basis—a method having certain features | the day runs took goods vehicles on the railway lines 
of the “time” and the “ piece” systems. Most of | and the night services the through London-Paris 
the occupations paid largely on a straight-time basis sleeping-car train. The arrangements for protecting 
employed chiefly males. Among female workers, 92/| the springs of the railway vehicles to prevent damage 
per cent. of the trimmers and inspectors were paid on | due to rolling is interesting, and each railway car is 
a straight-time basis. The outstanding occupations adequately secured to the track against movement due 
paid by the piece were those of weaver, speeder tender, | to the motion of the ship. Ordinary passengers have 
and slubber tender, in all of which piece workers | the usual amenities of a cross-channel steamer, lounge 
accounted for more than 85 per cent. of the total. and restaurant facilities, and a number of private 

cabins; but the sleeping-car passengers on the night 

| services naturally remained in their berths and so got 
an undisturbed night while travelling between the two 
capitals. 

The next interesting steamship development was the 


wages was referred, has made a similar award. 


Spinners comprised the principal occupational group 
to be paid on a piece-time basis, 49-1 per cent. of all 
female spinners being paid by this method. The wages 


of such spinners are determined as the product of | conversion of the 1913 Ville de Liége of the Belgian 
the number of hours worked and the number of sides ‘ 


rate . ; Mail into a motor-car carrier. Two of the six water- 
tended, multiplied by a fixed rate. 1 he more capable | tbe boilers were removed, as the service speed was 
spinner is allowed to tend more sides than the less lowered by two knots, and she was converted to burn 
capable; thus, earnings reflect the amount of work | i) by the John Cockerill Yard, her original builders. 
done, as is the case with straight piece work. On the Her name became London-Istanbul. In 1938, the 
other hand, the hourly earnings of a particular spinner | ¢.¢hern Railway Company placed the order for a new 
working = a = of sides are constant from |ship with Denny Brothers, carrying on the name of 
ee — | Invicta, to be based on Dover, but to operate the 

A memorandum by the Chancellor of the Exchequer | ae ee pol a a 
on the subject of family allowances was issued as a <¢ se , : : 
White ‘ last week. In the course of it, Sir Kingsley saan oe add — ry Soak a 
Wood says that if there were to be a scheme on a non-| fished after the comet war started, so she bes not 
ee basis, the simplest scheme of all would yet entered her predestined service. She is larger than 
ye to pay an allowance in respect of every child below her sisters in the Dover fleet, having one deck more than 
a certain age without any limitations. If the allowances | ;),, Canterbury, and of course greater beam and ton- 
nage. The machinery layout incorporates Yarrow 
boilers, Taylor mechanical stokers, and Parsons tur- 
bines. The most interesting feature is that she has 
|only two mechanically-fired boilers for 12,000 shaft 
horse-power, thereby greatly reducing the machinery 
space as compared with many of the earlier coal-fired 
- cross-channel packets of similar power. 

Restriction to the larger families might take the| With the growing adoption of the motor ship for 
form of paying no allowance for only children or for | ocean-going services, it was natural that Diesel propul- 
the eldest children in families of more than one, or| sion should receive the consideration of companies 
if still greater concentration on the larger families | operating cross-channel services. The oil engine 
were desired, the two eldest children in each family | offered attractive specific fuel consumptions, and it 
could be excluded. A scheme covering all parents, but 
excluding the first eligible child in each family, would| * The 14th Thomas Lowe Gray Lecture, delivered at 
cost about 58,000.000/. a year, and one, excluding the | the Institution of Mechanical Engineers, London, on 
first two eligible children, about 23,000,000/. a year. | Friday, January 23, 1942. Abridged. 


those remaining later at school) were 15, the cost would 
be 132,000,0001.—which could, however, be reduced 
and the help concentrated where it was most needed 
by paying allowances only to the larger families or 
only to the poorer parents. 
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reduced standby losses on the main propelling machin- 
ery to nil. Against this, there was the weight of the 
machinery, which at that time was much higher per 
shaft horse-power in heavy-oil engines than in turbine- 
driven units; there were also the difficulties arising 
from vibration and noise, both of which were likely to 
be objectionable in craft of the cross-channel type, 
owing to their high ratio of power to displacement. 

The first British cross-channel motor ship, the Ulster 
Monarch, was delivered to the Belfast Steamship Com- 
pany in 1929 from the Queen's Island yard of Messrs. 
Harland and Wolff, and she was followed a few months 
later by the sister ships Ulster Queen and Ulster Prince. 
These ships took over the Liverpool-Belfast service, 
the steamships being transferred to the Liverpool- 
Dublin service of an associated line, the British and 
Irish Steam Packet Company. The Ulster sisters 
were in turn followed by a similar ship named Innis- 
fallen for the Fishguard-Cork run of the City of Cork 
Steamship Company (now incorporated in the British 
and Irish Steam Packet Company). In appearance 
these vessels were typical of the large motor liners 
constructed by Harland and Wolff. They were remark- 
able for their passenger accommodation, and the Ulster 
ships were worthy competitors of the Dukes which 
were running on the Heysham-Belfast service. They 
did not attempt the speed of the railway-owned steam- 
ships, being designed for a service speed of 17 knots on 
a ratio of shaft horse-power to displacement of 1-5, as 
compared with a similar ratio of (say) 2-32 for the Duke 
of York. Their engines were of the Harland and 
Wolff-Burmeister and Wain four-cycle single-acting 
trunk-piston type. There were two engines, each of 
ten cylinders, developing together 6,150 shaft horse- 
power at service speed, and they were among the 
earliest examples of this type of Harland and Wolff 
engine to be equipped for airless injection. The all 
electric auxiliaries obtained their power from generators 
driven by Diesel engines and located in a separate 
engine room forward of the main engines. ‘* Hotel ”’ 
steam was obtained from a Clarkson waste-heat boiler 
which took the exhausts from the main engines, and 
also acted as an effective silencer. 

The next cross-channel route to adopt the Diesel 
engine was the Belgian Mail; here, the new ship had 
to be capable of the speed of the Prince-class turbine 
steamers, with the draught restrictions imposed by 
the approach to Ostend. The first motor ship for this 
route, the Prince Baudouin, was built by Cockerill’s 
at their Hoboken (Antwerp) yard and was fitted with 
two two-stroke single-acting engines of Sulzer design 
(built by Cockerill). Each engine had twelve cylinders, 
and the total horse-power (both engines) was over 
16,000 when, during trials, she exceeded 25 knots; the 
average of the runs at full power was just below that 
figure. The development of 16,000 shaft horse-power 
on 2,800 tons displacement gives a shaft horse-power to 
displacement ratio of 5-7. Great care was taken in 
the insulation of the casings surrounding the engine 
room, in order to suppress both noise and vibration. 
The scavenging air for the main engines was obtained 
from electrically-driven turbo-blowers, an arrangement 
which called for very high-powered auxiliary generator 
service. The ship was fitted with four generator sets, 
each of approximately 500 kW. The next ship for 
the same service, the Prince Albert, while generally 
similar, incorporated certain improvements, one being 
the driving of the scavenging pumps off the main 
engines. This arrangement reduced the auxiliary 
electric generators to three of 200 kW each. The 
Prince Albert went into service in 1937, and a third 
ship of the series, the Prince Philippe, was nearing 
completion when the present war broke out. 

Meanwhile, Harland and Wolff had been busy with 
motor-ship developments for cross-channel services, 
and in 1936 two vessels, the Royal Scotsman and Royal 
Ulsterman, were delivered to Messrs. Burns and Laird 
for the Glasgow-Belfast night run. These ships were 
fitted with two Harland and Wolff-Burmeister and 
Wain two-cycle single-acting trunk-piston engines ; 
air for scavenging, etc., was delivered by rotary blowers 
driven by gearing from the crankshafts. Following 
modern practice, fresh-water cooling was used for the 
cylinder heads and jackets, and oil cooling for the 
pistons. The usual arrangement of waste-heat boiler 
was fitted (with auxiliary oil firing for port steam) and 
each ship had three 100-kW. generators for the auxili- 
ary load. 

In 1937, the Queen’s Island yard delivered to the 
British and Irish Steam Packet Company the motorship 
Leinster, which was followed by the Munster early in 
1938. These ships, which are truly representative of 
the latest type of cross-channel motorship, replaced 
the steamships which formerly worked from Liverpool 


to Belfast, but which for some years had been operat- | 


ing the Liverpool-Dublin night service. One set of 
the Leinster's main engines is illustrated in Fig. 24, on 
page 390, which shows the inboard side. The engines 
are very similar to those of the Royal Scotsman, but 
are of greater power, having ten cylinders per engine 
compared with eight of the same size in the earlier 


| per engine. 
in Fig. 27, on the opposite page ; 
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horse-power at 120 r.p.m., as compared with { 
horse-power at 150 r.p.m. of the Burns and Laird ships. 
The indicated mean pressure of all these Harland and 
Wolff engines varies from 100 lb. to 112 lb. per square 
These ships are also remarkable for the special 
arrangements installed to prevent engine vibrations 


inch. 


F 
Their collective service rating is 5,800 shaft 


from spreading to the rest of the ship. 


are well-insulated by resilient pads, washers, etc., and 
any tendency for the engines to rock on account of 
this special mounting is resisted by members similar | lecture. 
to rolling chocks, which are themselves provided with 
suitably insulated connections. 


TABLE 


Col. No 


Name 


Date 
Owners 


Builders 


[ype of ship 
Service 


Length, ft. 
Breadth, ft 

Mean draught, ft 
Tonnage, gross 
Displacement, tons 
Engines 


Trials 
Service 

Trials 
Service 


R.p.m. 


Speed, knots 
Trials 
Service 
Ratio, s.h.p. to displacement 


S.h.p. 


TABLE V. 


Year 
Built 


The Queen 
Riviera 

Maid of Kent 
Invicta 


TABLE VI.—IMPROVEMENTS IN 


Ship 


Sussex 1896 
Dieppe 1905 


Paris 1913 


Length, 


It will 


[V.—TypicaL Cross-CHANNEL MoTOR SHIPS IN SERVICE IN 1939. 


1 


Koningin 
Emma 
1939 


Zeeland Steam- 


ship Company 
De Schelde 


Twin-serew 
Harwich- 
Flushing 

360 
47 
13} 
4,135 
$320 


Sulzer, built 


| by de Schelde ; 


2 sets, each 
10 cylinders 
22-8 in 
diameter by 
33 in. 
stroke two- 
stroke cycle ; 
single-acting ; 
trunk pistons 


INCREASE 


200 shaft 


builders. 
The footings 


be noted that 


respectively. 





Prince Leinster 
Baudouin 
1934 
Belgian 
Government 


1937 
British and 
Irish 8.P 
Company 

Harland and 

Woltf 
Twin-screw 
Liverpool- 

Dublin 
357 345 
46 49 
14} 
4,302 
4,410 
Harland and 
Wollff- Bur- 
meister and 


Cockerill 


Twin-screw | 
Dover-Ostend | 


2,300 
Sulzer, built 
by Cockerill ; 

2 sets, each | 
12 cylinders 

22-8 in. 
diameter by 

33 in 
stroke ; two- 
stroke cycle ; 
single-acting ; 
trunk pistons 


each 10 

cylinders 19-7 
in. diameter 

by 33-5 in 
stroke ; two- 
stroke cycle 
single-acting ; 
trunk pistons 
253 

120 

24-7 


Wain; 2 sets, 
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4 


Ulster 
Monarch 
1929 
Belfast Steam- 
ship Company 


Harland and 
Wolff 
Twin-screw 
Liverpool- 
Belfast 

345 
46 
144 
3,791 
4,110 
Harland and 
Wolff- Bur- 
meister and 


| Wain; 2 sets, 


each 10 
cylinders 24-8 
in. diameter 

by 38-7 in 
stroke ; four- 
stroke cycle ; 
single-acting ; 
trunk pistons 


Princess 
Victoria 
1939 
L.M. and 8. 
Railway 


Denny 
Brothers 
T win-screw 
Stranraer- 
Larne 
310 
4s 
ll 
2,197 
2,283 
Sulzer, one 
built by 
Denny 
Brothers ; 2 
sets, each 7 
cylinders 18-9 
in. diameter 
by 27-6 in 
stroke; two- 
stroke cycle ; 
single-acting ; 
trunk pistons 


Denny Brothers had already built three Dies ships 
for summer cross-channel excursion trips ; 
named Queen of the Channel, Royal Sovereig: 
Royal Daffodil and appeared in 1935, 1937, and 1939. 
All three were fitted with Sulzer e: 
either built by Sulzers or, under licence, by the ship 
The ships were constructed to the or Jler of 

the New Medway Steam Packet Company, and as 
representing only seasonal passenger services, they do 
| not come into the category of ships dealt with i 
In 1939, however, the same yard delivered 
to the London Midland and Scottish Railway Company 
the Princess Victoria (III) for the Stranraer 


they were 
and 


ines, 


this 


irne 


Scots 
19 
Burn 

Lair 


Harla 
Ww 


Belfast 
47 
14 
3,244 
Harland a 
Wollff-B 
meister a 
Wain; 2 set 
each 5 
cylinders 19-7 
in. diameter 
by 35 t 
stroke two 
stroke cycle 
single-acting 
trunk pistons 


150 


16,000 


16 


5,800 
1-31 


IN DISPLACEMENT, 


ETC., FOR VESSELS ON SAME SERVICE. 


(Dover-Calais and Folkestone-Boulogne routes.) 


ft 


S.h.p 
(Full Power) 


6,500 


14,000 


ynstructed 


1933) 


Brighton 1933 


the two-stroke cycle engine had by now become the 
cross-channel 
balanced turning moment and lower specific weight, 
as compared with the four-stroke engine, being im- 


accepted type for 


portant items. 


As a further example of the cross-channel motor ship 

-in this case for a day service 
ship Company brought into service, just before the 
present war, two vessels built by the de Schelde yard 
at Flushing for the Harwich-Flushing service. 
vessels, of 4,135 gross tonnage and 3,320 tons dis- 
placement, have a trial speed of some 2¥knots, when the 
total power developed is 12,650 shaft horse-power. 
The main engines are of the Sulzer type, built by the 
de Schelde yard, and are gerierally similar to the design 
employed aboard the Prince Albert, except that, 
instead of a scavenging pump for each cylinder, the 
Dutch ships have two scavenging pumps (reciprocating) 
The M.S. Koningin Emma is illustrated 
her sister ship is 


named Princess Beatrix. 


16,400 


work, 


Breadth, 
t 


| 


Depth 
M.D., ft 


to 


OVERALL THERMAL EFFICIENCY 


Ty 


Increase 
Displacement 
over The Queen 
per cent 


Ineréase in 
Breadth over 

The Queen, 

per cent 


Increase in 

Length over 
The Queen, 
per cent 


Displacement 
Tons 


IN SHIPS ON THE NEWHAVEN-DIEPPE SERVICE 


Overall Thermal 
Efficiency, including 
all Engine Room and 

Ship Auxiliaries, 


Percentage 
Improvement 
over the 
Sussex 


pe of Machinery 





Two sets of four-crank triple-expansion | 
engines ; 


Triple-serew direct-drive turbines, 


its 


Scotch boilers, coal-fired 
one 


high-pressure and two low-pressure ; 
Scotch boilers, coal-fired. 
Twin-screw geared turbines, high-pres- | 


sure 


engine ; 


and 
water-tube boilers, oil-fired 


from 1933 
Twin-screw 
intermediate-, and low-pressure for | 


each engine ; 
fired, with air preheaters 


better- 


the Zeeland Steam- 


These 


low-pressure for each 


geared turbines, high-, | 


water-tube boilers, oil- | 


run; she was designed essentially as a motor-car 
carrier, her lower deck being kept clear (except for the 
engine-room casing) for this purpose. The clearance 
height was 12 ft. 6 in., to allow for lorries. She had 
ample day passenger accommodation on the decks 
above. Whereas the turbine vessel took the early 
morning departure from Stranraer and the return 
evening run (both connecting with the London mail), 
the new motor ship, operating at 19 knots, dealt with 
the intermediate service. She is illustrated in Fig. 25, 
opposite, and her principal details, together with 
those of all the other motor ships mentioned above, 
are given in Table [V, on this page. 

Although not affecting the main engines, the gene- 
ration of auxiliary power cannot be omitted from con 
siderations of the general machinery, especially if the 
auxiliaries are steam-driven, as they become a charge 
on the boilers and also affect questions relating to feed 
heating, etc. Furthermore, if auxiliaries are driven 
by reciprocating engines on board a turbine-driven 
| vessel, care must be taken to filter lubritating o'! from 
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the condensate. Apart from engine-room auxiliaries, 
etc., the increases in deck and “hotel” loads have 
appreciably influenced the proportion of auxiliary 
power to total power, and cases have arisen (notably 
in the Belgian Mail ships of the Prince class) in which 
high auxiliary consumption has largely nullified the 
results of improved steam-cycle conditions on the main 
engines. Fig. 26, on this page, shows the exact reaction 
of total power (including all auxiliary services) to 
propelling load (assessed as “all-in” fuel per shaft 
horse-power hour on the main engines) in the case of 
the Prince Leopold. The evaporation and fuel con- 
sumption figures obtained on trials are assessed 
against the output, in shaft horse-power, of the main 
engines. The mean conditions of the steam leaving 
the boilers are: pressure, 341 Ib. per square inch ; 
temperature, 615 deg. F.; vacuum, 28} in. of mercury. 
This furnishes enough evidence to prove how important 
it is that the generation of auxiliary power should be 
carefully thought out. For good results, electricity 
should be the handmaid for every possible auxiliary 
power service; this policy is already adopted in all 
the cross-channel motor ships, and there is no doubt 
that, since the auxiliaries are so often in use, the 
additional capital cost of electric over steam auxiliaries 
is fully justified in channel packets. This allows (in 
the case of the steamship) for auxiliary power to be 
efficiently generated at sea by a set of reasonable 
size, instead of in a multiplicity of small steam-driven 
units, and thus leaves only the main feed pumps— 








with the possible addition of the main circulating | 





Fic. 25. M.S. “ Princess Vicroria.” 
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pumps and, in certain cases only, the forced-draught 
fan engines—to operate on steam and to exhaust into 
an appropriate feed-water heater. 

For port purposes, the coal burner can rely on the 
steam-driven generator; but for an oil burner, where a 
complete shut-off is so easily effected, a standby Diesel 
set seems to be more suitable. This set, of course, is 
quite separate from the emergency generator. In 
other words, the most desirable combination would 
comprise one turbo-generator to work at sea and one 
Diesel generator of the same power to work in port, 
one set being designed to act as a standby to the 
other. There is a strong tendency to split the steam 
generators into two or more units, for safety purposes ; 
but is this really necessary with a full 100-per cent. 
standby ? In any case, one full-capacity steam-driven 
generator, one Diesel-driven generator of equivalent 
rating, and one smaller steam-driven set as an extra 
standby for use either at sea or in port is certainly 
ample. 

At the outbreak of the present war, a stage had been 
reached in cross-channel packet development in which 
the latest examples of propelling machinery could be 
divided into three definite types :—(a) geared turbines 
with oil-fired water-tube boilers; (6) geared turbines 
with coal-fired water-tube boilers equipped with 
mechanical stokers ; and (c) direct Diesel drive. The 
present war has already taken a heavy toll of the 
cross-channel fleet, and this means that much building 
must be undertaken when peace returns. Will we 
then take advantage of the great advances which 
have been made in machinery for naval vessels, in 
order to reduce further the machinery weights of the 


steamships, and will the oil-engine designer counter | 














M.S. “* Kontyern Emma.” 


this gain by faster-running Diesel engines geared to the 
propeller shafts through suitable couplings to obviate 
uneven torque? Will the cross-channel ship of the 
future follow present practice in hull design, or shall 
we see—for the day services—some form of ** Pullman 
sea coach” demanding superlatively light machinery 
and maintaining a sea speed of, say, 40 knots? The 
Eleventh Thomas Lowe Gray Lecture, given by Mr. 
Hubert Scott-Paine,* certainly offers much to ponder 
over in this connection. 

If we follow conventional hull design, there are lower 
limits of total machinery weights which must not be 
exceeded on the score of stability, otherwise we should 
have too little weight below and have to carry per- 
manent ballast. True, ballast is cheaper than machi- 
nery, but extra light-weight machinery can be more 
expensive than the more conventional designs. What- 
ever the future of propulsion for post-war vessels, the 
three essentials of satisfactory machinery design for 
cross-channel packets must be maintained. They 
are: reliability in service, accessibility, and weight 
commensurate with the dictates of the ship designer. 

The sea is still salt, and a leaky condenser tube must 
not be allowed to cause a stoppage on a service run. 
Hitherto, steam-cycle conditions have all been very 
conservative, the general feeling being that simplicity 
is more important than specific fuel consumption, and 
a well-balanced installation without “ frills” has been 
normally called for. On the other hand, improved 
steam-cycle conditions, provided that they do not 
militate against the fundamental requirements are, I 





* See Proc. I. Mech. E., vol. 141, page 5 (1939); and 
ENGINEERING, vol. 147, pages 37 and 82 (1939). 
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consider, inevitable. The shortness of these vene | 
rather rules out the adoption of bled-steam stage feed- 
heating, as the operational conditions on a cross- 
channel run call for readiness for immediate man- 
wuvring throughout the trip. 

Turbo-electric drive has its attractions: the ability 
to go astern quickly at full power is a salient feature 
y this system, but in the type of service with which 

I am dealing it has only been used (to my knowledge) | 
in the Rangatira, of the Union Steamship Company 
of New Zealand. This ship is much larger than the 
usual channel packet; she was built by Vickers- 
Armstrongs in 1931, has a gross tonnage of 6,152, 
and steams 2] knots. As her normal service is the 
connection between North and South Islands, New 
Zealand, she can be placed in the cross-channel cate- 
gory. A very short combined engine and boiler the | 





would be possible in a turbo-electric ship with the 
turbo-alternators set athwartship. Diesel-electric drive 
has its advocates, but it seems that it will be difficult | 
for this form of drive to be competitive with the other | 
methods of propulsion on a basis of first cost and 
return on capital, for the relatively high powers needed 
in cross-channel ships. 

With the exception of the last ship mentioned, I 
have concentrated in this lecture on home-based ser- | 
vices, because the cross-channel runs are an important 
factor in our scheme of national life, and because I | 
believe we have developed the cross-channel packet | 
as a specialised craft to a higher degree than have 
other countries. I am allowing myself, however, to 
go as far afield as Eastern Canada (Bay of Fundy 
service) to refer to the boiler and machinery arrange- 
ment of the Denny-built T.S.S. Princess Helene, of 
Canadian Pacific Steamships, Limited. She is inter- 
esting as exhibiting an extremely accessible layout, 
and she also has a unique feature—three different 
types of boiler, comprising two Yarrow, one two-drum 
Johnson (now Babcock-Johnson), and a Scotch boiler 
(the Scotch boiler being for auxiliaries and make-up 
feed—the latter on the system devised by Mr. John 
Johnson, then chief superintendent engineer for the 
Canadian Pacific Steamships organisation). The two- 
drum Johnson boiler was the first of its type to go to 
sea: its special feature is a completely water-walled 
combustion chamber. 

Table V, on page 398, gives comparative dimensions 
of ships, showing the result of developments over the 
forty-odd years covered by the lecture : all the vessels 
cited in this table are Denny-built steamships stationed 
on Dover. Table VI, on the same page, shows the 
steady improvement in thermal efficiency based on 
total requirements, i.e., main engines and auxiliaries 
plus “ hotel” services, over a similar period. The 
improvement on the main-machinery side is really 
more marked than would appear from the bare figures, 
owing to the greater proportion of auxiliary and “ hotel” 
loads aboard the later ships. The fuel consumption 
figures on which the efficiencies were calculated are 
taken from the Southern Railway Company’s records 
of service operation, and are based on average service 
powers. Weight is the governing factor in machinery 
design for this service, owing to draught limitations. 

I have tried many ways of comparing the performance 
of cross-channel packets. The more general methods 
involving the so-called “ Admiralty” and “ fuel” 
co-efficients are based on formule which do not take 
into account many of the variables which particularly 
affect this type of service, so the figures thus obtained 
are grossly misleading. Two methods seem to be 
available: either (a) noting the total fuel burnt over, 
say, a month for ships in similar service (this balances 
out weather and tidal variations); or (b) working out 
the overall steam consumption and the steam consump- 
tion of the lling machinery per shaft horse-power 
hour, and — translating the ratio of these figures 
into direct thermal efficiency. The former method 
takes into account improvements due to better hull 
forms, but the other is a yardstick solely for the 
machinery. 

I have had to leave out of this survey much that is 
of interest; but I found it necessary first to concen- 
trate on the key developments as they have come 
forward, and then to keep up a reasonable sequence in 
the story. I have been tempted from time to time to 
refer to ships of the “ near channel-packet” variety, 
such as (for instance) the Batavia Line steamers con- 
necting Gravesend and Rotterdam. In Tables I to IV, 
the typical ships are not arranged in order of date, 
but follow the sequence with which I started, discussing 
each period by working round the coast from Harwich, 
down Channel, up the Irish Sea, and so to the Clyde, 
and studying the contemporary developments in the 
various services. 


‘ | 








AUSTRALIAN OPTICAL-GLass INDUSTRY.—It has been 
stated that Australia is now independent of supplies of 
optical glass previously imported from overseas. Most 
of the necessary raw materials for the manufacture of the 
glass are obtained in the country. 


| of Feltham, and E. C. G. England, of Feltham. 
| June 28, 


| wise. 





| is usually at the end remote from the flywheel. 
| boss has an outer flange 5, and a damping mass 6 is fitted 


|of the rubber bushes 9. 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO al 
The number of views given in the Specification Drawi 

is stated in each case; where none is mentioned, 'the 

Specification is not illustrated. 
Where inventions are communicated from abroad, the 

Names, etc., of the Communicators are given in italics. 
Copies of peoVications may be obtained at the Patent 

Sa Branch. Rp Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the po me Nl of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “* Sealed *’ is appended. 

Any person may, at any time within two months from the 

of the advertisement of the acceptance of a Complete 

Specification, give notice at the Patent Office of 

opposition to the grant of a Patent on any of the 

grounds mentioned in the Acts. 


AERONAUTICS. 
De-icing System. General Aircraft, Limited, 
(3 Figs.) 
1940.—A flattened tubular casing 5 of strong 
resilient fabric is attached to the leading edge by bracing 


542,878. 


| wires 6, stretched taut along the edge and covered with 


fabric to prevent the cutting of the tubular casing. 
Within the casing are a number of inflatable tubes, the 
tube 8 running centrally spanwise along the leading edge, 
and the branches 9 running at right-angles from it chord- 
A fairing strip 10 seals off the joint between the 
edges of the casing 5 and the skin of the leading edge, 
and also assists materially in securing the casing in 
position. Strips 11 are secured chordwise between the 








(542,878) 


branches 9. The casing 5 is kept quite taut so that it 
will tend to flatten the caine 8and 9. In icing conditions 
air or liquid is pumped into the tubes 8 and 9 which 
expand and distort the fabric casing. The strips 11 
localise this distortion to the vicinity of the tubes. The 
tubes are then exhausted, reinflated, exhausted again, 
and so on, the pulsations being fairly rapid to obtain 
virtually continuous movement of the fabric casing 5 
during de-icing. To obtain the best results, the branch 
tubes should be about 2 in. apart along the leading edge. 
This spacing gives satisfactory operation with quite a 
low degree of inflation which ‘need not materially interfere 
with the aerofoil contour or appreciably increase the 
drag. (Accepted January 30, 1942.) 


INTERNAL-COMBUSTION ENGINES. 

542,880. Torsional Vibration Damper. Ruston and 
Hornsby, Limited, of Lincoln, and C. H. Bradbury, of 
Lincoln. (3 Figs.) July 25, 1940.—The design of the 
damper permits ready adjustment and facilitates replace- 
ment or renewal of the elastic-vibration absorbing 
elements. A boss 3 is keyed on the crankshaft at the 
point of maximum amplitude of torsional vibration, which 














This 


| over the boss and bolted to the flange 5 by its own flange 7. 


The bolt holes in the flanges accommodate bushes 9 of 
rubber through which the bolts pass. The threaded end 
of each bolt is shouldered, the length of the bolt from 
head to shoulder being greater than the combined thick- 
ness of the flanges 5 and 6 but a little less than the length 
The washers are mounted on 








the bolts against the shoulders so that when the nut 
screwed up tightly, the ends of the rubber bush: 
compressed but the flanges are not brought into con 
This permits relative rotation between the shaft an, 
damper 6 to take place freely in absorbing to 
vibration, the rubber bushes 9 being deformed by . 
pression and shearing strain. The rubber bushes ca) 
readily renewed or replaced by other bushes of va; 
torque-resisting qualties as required. (Accepted Ja 
30, 1942.) 
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MISCELLANEOUS. 


542,877. Cutting and Sorting of Paper Sheets. Wiggins, 
Teape and Company (1919), Limited, of London, P. T. 
Goldney, of Dartford, Strachan and Henshaw, Limited, of 
Bristol, and A. G. Hingley, of Bristol. (4 Figs.) Ju 
1940.—The invention is a web cutting and sheet 
machine of the kind in which the material is exam 
for defects while still in the web and moving ove: 
illuminated scanning table towards the cutting | 
A sheet deflector under the control of the op 
inspecting the web can be moved into the path of 
one of the detached sheets after a time lag to allow 
the travel of the paper from the examining positior 
the sorting point, this deflector diverting the flawed 
sheets to a reject platform at the delivery end of the 
machine. The scanning table consists of a sheet of 
frosted glass illuminated from beneath over which the 
web passes. Since, however, this web does not, at this 
stage, show the points of severance of the sheets or 
denote the proper instants for operating the sheet defie: 
tor, moving markers, which register with a stationary 
marker, indicate artificially the points where severance of 
the web will occur, and the particular sheet which wil! 
contain any defect observed. The stationary marker 
consists of a wire 5 held taut above the web while the 
moving markers consist of taut wires 6 stretched across 
and below the web between two endless chains 7, 7‘ 
geared to the cutting knife drive so that each time the 
moving and stationary markers come into alignment, the 
length of web between the markers and the knife is a 
multiple of the length of sheet being cut. The machine 
is adjustable to suit large or small sheets by means of a 
movable guide roll 4 about which the web is passed in a 
bight ; the length of the bight can be varied according to the 
size of sheet to be cut. The speed of the moving markers 





NC Y 


is correspondingly modified by varying the rate of the 
driving gear. When the moving and stationary markers 
come into alignment they denote a line on which sever 


ance of the web will occur. At that instant, therefore, 
the operator examining the web will be observing the 
trailing portion of one sheet and the leading portion of 
the following sheet. Furthermore, since it is at or about 
this instant that the operator actuates, if necessary, tbe 
control which brings the rejector into action with an 
appropriate time lag, two controls are provided, the one 
or the other or both of which are actuated according to 
whether defects are observed before, behind or both 
before and behind the line of the markers. The control 
device consists of a number of trip levers 10 mounted at 
regular intervals on an endless chain 11, the trip levers 
passing a given point with the same frequency as that 
at which the sheets are cut. These trip levers, in the 
course of their travel, pass two displaceable abutments 
which are normally clear of their path. These abutments 
are spaced apart by the distance between adjacent trip 
levers, and each is operated by a push button A or B to 
bring the abutment into the path of the approaching 
trip lever which is thus displaced from its normal position. 
Later in its travel, corresponding to the travel of the 
paper web from the scanning table to the cutting knife 
the lever passes a switch 12 which is operated only if the 
passing trip lever is in the displaced position. This 
switch closes the circuit of a solenoid controlling the 
operation of the sheet rejector. A second switch opens 
the circuit after the requisite interval for operation of the 
rejector. After passing the switches, the trip levers 
meet a resetting abutment 14 which returns the displaced 
levers to a normal position. The arrangement enables 
a quicker operation of the machine td be achieved. 
(Accepted January 30, 1942.) 
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@ | must pass through corresponding portions of the| The general solution of this equation be 
—- To. aa distributed capacitance, so that, in addition to the | written in the form ' a 
y Dr. T. F. Watt, M.I.E.E. 


| current which passes directly from the high-tension | s s 
terminal to earth through the series of ita: = “i “a 
15) Penetration of Pressure Surges in Trans- 7 Galvani deo rds SR Ber 
former Windings.—When a pressure surge reaches 


C, there will be superposed the graded currents due | where A and B are arbitrary constants depending 
the high-tension winding of a transformer, the pres- | 


to the earth capacitance Cy. upon the terminal conditions. 
sure distribution in the winding will, in general, | obtained as a function of the distance from the 





In the following treatment the line pressure is | Differentiating equation (69) twice with respect 
be entirely different from that due to the pressure end 2 of the capacitance chain shown in Fig. 57. os a ce ea en Oy Oe 
distribution at the normal operating frequency. | Using the notation of the E.R.A. Report, page 224, | = 
Owing to the distributed capacitance between the | in which / is the total length of the line, C, is the | - Cw P 
turns of the winding, as well as the distributed | capacitance to earth for the total length | of the |So that < 
capacitance of the winding turns to earth, the | line, so that for an elementary length 8 s the capaci- | - JS é (70) 

= = =. : :2h 
Cy 
In order to obtain the two arbitrary constants 


a2 


incidence of a steep-fronted pressure surge will | 


, 58 . ‘ 
produce transient oscillations which will give rise | tance will be CT 5 Cw is the capacitance of the | 





to high local pressure concentrations in the winding | series connection of condensers in the total length 1 
and has proved to be a fruitful source of breakdown | of the line, so that for an elementary length 8 s the 
of the insulation of transformers which are subject 
to such pressure surges. In Fig. 54 is shown 
diagrammatically the equivalent circuit of the high- 
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Re te ee 
tension winding oi a transformer with the distri- 
buted capacitance C, of the winding to earth and 
the distributed capacitance C, between turns. In 
order to obtain a general idea of the effect of a 
pressure surge which reaches this winding, as is 
indicated in Fig. 54, it is convenient to consider 
two extreme conditions as follows :— 

A. Suppose the inductance of the winding is so 
high that it can be considered to exert negligible 
effect on the currents in the equivalent circuit of 
Fig. 54, that is to say, suppose that the equivalent 
cireuit is as shown in Fig. 55, in which only the 
distributed capacitances C, and C, are to be taken 
into account. This condition is then similar to 
that of a high-tension suspension insulator, the 
pressure distribution for which is an exponential 
curve, such as is shown in Fig. 56 by the curve 1. 
It will be seen that the earth capacitance current 
will be greatest near the high-tension terminal and 
will gradually step down to a relatively small value 
near the earth end of the system. It will also be 
seen that these earth currents of graded values 











series capacitance will be C,, we 


The increase of the pressure vector 5V,* in the! 
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elementary increase of distance 6 s will be 


— 
bv. = —jog ik 
so that, 
adv, <a. 
Ate? Se 


where w is the circular frequency of the sinusoidally 
varying pressure V,, which is applied to the system 
at the end 1. 
Similarly, the increase of current 6 I, in the 

elementary increase of distance 8s will be, 

51, = j wCy * V:, 
that is, 

8H. 5° G 2 

de =jw > a Vs. , . : (67) 
Differentiating equation (66) with respect to s and 
substituting from (67) on the right-hand side of the 
equation so obtained gives 

#V, Cy 


ie =T RY ) ae 








* Part II of this series appeared in three secti on 


pages 261, 301, and 341, ante. 








* Symbols in heavy type denote vector quantities. 











| A and B of equation (69), two important cases are 


to be distinguished, viz., (i) the terminal H is 
insulated as shown in Fig. 57, that is to say, in the 


| case of a three-phase transformer, the neutral point 


is insulated, and (ii) the neutral point is earthed, as 


Fig. 56. 


Fig. 61. 
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shown in Fig. 58. 

Case (i)—Neutral Point Insulated as shown in 
Fig. 57.—The terminal conditions for this case are 
expressed by 

I, = 0, for s = Oand V, = V, for s = 1. 
From equation (66) 
es av, 
2 Capen i 
so that 
aVs] _ 
ds Js-9 ” 





and from equation (69) 





so that 


Further, when 


s=l, Ve = V, = A(ee + €-2) 
and hence 
Vi 


ima . . . (71) 
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From equations (71) and (69) 
s 2 
olsze 71 


Vow Ua = V7, ——_ .. ) 


cosh « 


The pressure gradient at any point distant s from 
the neutral point H in Fig. 57 will then be 


sinh : 
C, so (i) - 
ds ‘j-oha © * * 
and this will have its maximum value when ; 
viz., 
dV; 


a 
de =, 7 V1 tanh a. 


In Fig. 59 (ERA Report, Fig. 225) are shown the | 


. . Vv; é 
relationship between y, and ; for the following 
1 


values of «, viz., 


é 
% Je = 10, 5, 2, 1, and 0, respectively. 
we 


That is to say, a large value of « corresponds to a 
relatively large value of the capacitance to earth. 
Case (ii)}—Neutral Point Earthed as Shown in 
Fig. 58.—The terminal conditions for this case are 
expressed by 
V, = 0 for s = Oand V, 
so that from equation (69), 0 
A- B. 
Also from equation (69) 
V,=—=Acet+4 Be-@ 
— B, it follows that 
Vi 


ef —«-@ 


V, for s = i, 
A + B and hence 


and since A 


A= 


Hence 
a 

a" -a* sinh « - 

«e t'—e l 

Vv, = V, —_ 


ex — €~ 


‘Gaba * '*) 


The potential gradient is then, 


8 
dV, - am of (;) 


ds ‘] sinh 


and the maximum gradient will occur when i 


viz., 
adv, a 
7 Tax Vv; ; coth a. 


It is also of interest to note that for small values 
a 


of « and, in the limit, for « 0, cosh « i =l1, 


and sinh «<a. The pressure gradient is then, 


dV; l 

ds Vij} 
and is constant throughout the line. In Fig. 60, 
page 401, (ERA Report, Fig. 224) is shown the 


, V; 8 F 
relationship of v and ; for the following values of 
. I 


a, viz., 10, 5, 2, 1, and 0, respectively. 

B. Next, suppose that the capacitances C, and C, 
per unit length are so small that they are negligible, 
and consequently only the inductance of the winding 
itself need be considered, as shown in Fig. 61, page 
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SURGE PROPAGATION. 


Fig. 63() 
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| 401. In this case, the current through the winding 
| will be the same for all the turns and consequently 
| the pressure distribution will be as shown by the 
| chain-dotted straight line 2 in Fig. 56, page 401 ; 
| that is to say, the pressure distribution due to an 

incident surge pressure will be uniformly distributed 
| through the winding exactly as will be the case when 


| it is operating at the normal frequency of the supply, 


i= the insulation between turns will be uniformly 
distributed throughout the winding. 

| In the actual case in which both the inductance 
of the winding and the distributed capacitances C, 
and C, are to be considered, as shown in Fig. 54, it 
| will be seen that at the first moment of incidence 
the condition of case (i) as defined by the curve 1 
in Fig. 56 will exist and this will result in a relatively 
large pressure between neighbouring turns near 
| the high-tension end and relatively small pressure 
differences between neighbouring turns near the 
earthed end of the winding. The capacitances C, 
and C, in association with the inductances of the 
| corresponding sections of the winding will then 
operate to produce transient oscillations of the 


pressure until, in the case of a surge with a long flat | 
tail, the pressure distribution will giraduaily tend | 
|shown diagrammatically the effect of arranging a — 


towards the uniform distribution, as indicated by 
the chain-dotted straight line 2 in Fig. 56. The inter- 
mediate oscillatory conditions which will develop 
can be represented by the respective waves shown 
by the curves 3, 4, and 5, Fig. 62. An inspection 
of the curves given in Fig. 62 will show that immense 
transient pressure differences may develop between 
adjacent turns of the transformer winding and it 
will not be possible, in general, to deduce from 
calculation either what the amount of these excess 
pressure rises will be or what proportion of the 
winding will be subjected to the insulation stress to 
which they will give rise. 
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The realisation of the practical significance of the 
foregoing considerations, together with the develop- 
ment of methods for eliminating the dangerous 
excess stresses in the insulation of the winding 
which are known to arise in such a way, have been 
chiefly due to the manufacturers of large trans- 
formers in the United States. Great attention has 
been given in that country to the evolution of trans- 
former designs which will respond to pressure surges 
in such a way that the pressure distribution at the 
moment of incidence of the surge will conform 

|approximately to the straight-line relationship 
shown by the line 2 in Fig. 62; that is to say, the 
transformer design is such that the large transient 
oscillating pressures shown by the curves 3, 4, and 
5, in Fig. 62, will be eliminated to such a degree 
that they will become innocuous. Transformers 
which are built to such designs are generally known 
as “non-resonating”’ transformers and the first 
practical types were introduced by the General 
| Electric Company, of New York, and the Westing- 
house Company, of Pittsburg, respectively. 
| The method of the General Electric Company 
| was largely due to F. W. Peek, Brand, and Palueff, 
and the fundamental principle of this method con- 
sists in supplying the éarth capacitance currents 
| which flow in the capacitances C, in Fig. 54 in such 
| a way that they will not have to pass through either 
| the transformer winding or through the distributed 
| capacitance C,. In Fig. 63 is shown diagrammatic- 
ally the method by which this effect is achieved. 
Fig. 63 (a) shows the current distribution at the 
moment of incidence of a pressure surge on the high- 
|tension winding of a normal transformer, from 
which will be seen the stepped nature of the current 
magnitudes in the capacitances C, as has been 
explained already in the foregoing. In Fig. 63 (b) is 


metal shield, S, which is connected to the high 
tension terminal and is so arranged that its shape 
and the distance at which it is set from the winding 
of the transformer give a distributed capacitance to 
the winding the magnitude of which is graded so 
that the earth currents through the capac‘tances U, 
are supplied directly, from the shield S through the 
capacitances C, and so do not pass either through 
the capacitances C, or through the transformer 
winding. This, in effect, is equivalent to eliminating 
the earth capacitances C, and thus gives a system 
of connections as shown in Fig. 63(c), in which the 
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capacitances C, carry the same current throughout ; | will be seen in Fig. 67(6) oscillograms of the pressure | INLAND 
the desired linear relationship shown by the line 2) distribution in a normal transformer winding, the | 


in Fig. 62 for the pressure distribution throughout 
the transformer winding is thus obtained. 

In order to avoid having to make use of the 
rather complicated design of metal shield S, Fig. 
63(6), which is necessary to obtain an approximately 
exact compensation for the capacitance currents 
through C, later designs were constructed in which 
specially shaped shields were replaced by cylindrical 
metal rings placed concentrically over a portion 
of the transformer winding and heavily insulated 
from the winding. Practical experience with this 
modified design has shown that it does protect 
the transformer from breakdown due to surge pres- 
sures and constitutes a new and distinct invention. 

The method, which was introduced by the 
Westinghouse Company, and was chiefly due to 
Putman, Bellaschi, and others, consists in artificially 
increasing the capacitance C, between the turns 
to such an extent that the earth capacitance C, 
becomes relatively insignificant, the effect being | 
shown diagrammatically in Fig. 64, opposite. This 
increase of the capacitance between neighbouring | 
turns of the winding of the transformer is obtained 
by specially designing the transformer coils so that 
the capacitance between turns is greatly increased. 
In addition, metal shields forming the so-called 
“ion barriers’ are employed, along which the | 
potential drop is kept as small as possible, thus | 
avoiding the development of leakage capacitance | 
paths. In Fig. 65 the construction of such a trans- | 


equivalent circuit for which is shown diagrammatic- 
ally in Fig. 67(a). These oscillograms show that in 


the windings of transformers constructed to normal | 
designs the pressure distribution between turns | 


varies widely from moment to moment, whereas in 
the case of the non-resonating transformer the 
pressure distribution between neighbouring turns 
is practically uniform. 

(To be continued.) 
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Practical Marine Diesel Engineering. By L. R. Forp, 
M.A. Third Edition. New York, N.Y.: Simmons- 
Boardman Publishing Corporation. [Price 5 dols.} 

Tuts is a book written about American engines and 

ships and apparently intended mainly for the 

edification of American operating engineers. It 
might be described as a straightforward one-purpose 
book, for it sticks pretty rigidly to that purpose. 

It does not, for instance, stray off into the paths of 

theory in connection with heat engines generally, 

combustion systems, thermal efficiencies and the 
like. It merely devotes a few pages to the definition 
of the Diesel cycle and the meanings of such terms 
as pressure, temperature and volume in the ordinary 
parlance of the engine room, so that readers are 
under no misconception regarding these funda- 





former is shown diagrammatically, and it is of | mentals. There is also a separate chapter on in- 
interest to note that one of the largest three-phase | dicating and the meaning of indicator cards. In 
transformers in the United States, having a rated | spite, however, of its somewhat limited range, the 
output of 70,000 kVA, has been built in accordance | book usefuiiy covers ground that is common to all 
with this design. It should be explained that, in marine Diesel engines of whatever nationality, and 
Fig. 65, the parts shown by single hatching indicate | consequently it may well find readers over a wide 
the low-tension winding, those shown by crossed | field. This edition has been modified considerably 
hatching the high-tension winding, and those shown | and now includes much descriptive matter about 
solid black the metal shield. | the machinery of the standard ships adopted by the 
Within the last few years the idea of specially | United States Maritime Commission. The three 
designing transformers to ensure that they will have main types, designated C-1, C-2 and C-3, are dealt 
the characteristic “ non-resonating”’ quality has| with by text and line drawings and there are also 
been carried still farther and the use of metal shields | fairly detailed descriptions of the well-known types 
and other supplementary devices has been eli-|of main and auxiliary engines. In some cases, 
minated. The required conditions have been | the author is so sparing of detail as to leave rather 
obtained in this new type of non-resonating trans-|a large amount to the readers imagination or 
former by means of an appropriate sub-division of | previous knowledge, though this may constitute no 
the transformer winding. Briefly, the arrangement | particular difficulty to the practical man. 
consists in dividing the high-tension winding into a| The book deals at some length with the actual 
series of concentric cylindrical sections which are | handling of the engines, and their repair when de- 
all connected in series. Each such cylindrical coil | ranged in either major or minor ways peculiar to 
can then be considered as corresponding to a metal | marine Diesels. There is a section also dealing in 
layer in a condenser type of bushing and by suit-|a similar manner with air compressors, these being 
ably proportioning these cylindrical coils, the | essential auxiliaries in all motorships in spite of the 
pressure distribution across the coils can be made | fact, as truly stated by the author, that marine 
uniform. The equivalent circuit is then as shown | Diesels as now built are exclusively of the me- 
in Fig. 66(a) and the distributed capacitance to | chanical-injection type. The indirect drive, largely 
earth is practically eliminated—the transformer | adopted for these standard ships, receives particular 
winding behaves, in fact, like a pressure divider. | attention as also does the machinery of tugs, a 
In Fig. 66(b) are shown oscillograms of the pressure | field practically monopolised by Diesel engines. 
distribution in the windings of such a “ non-resonat- | Double-acting two-stroke and supercharged four- 
transformer. In contrast with these results ' stroke types have separate chapters. 








” 


ing 


NAVIGATION AND 


CANALS. 
By J. M. Lacey, M.Inst.C.E. 


(Concluded from page 383.) 


Part II.—Canals.—The dangers and the fre- 
quent interruptions to which river navigation is 
| exposed sufficiently explains the preference accorded 
| to “* lateral canals.” These canals serve to regulate 
| the navigation in the direction of, and in the hydro- 
| graphical basin of, existing rivers, leaving the rivers 
| to carry out, unobstructed, their legitimate duty of 
|draining the land. Another important class of 
canal is that for the purpose of forming a navigable 
communication between rivers and to overcome the 
difficulties arising from the interposition of a water- 
shed. Such canals have of necessity a summit level 
and a lock-down in both directions. Canals, there- 
fore, may be divided into two main classes of lateral 
canals and canals with a summit level. 

Lateral canals comprise all derivations from 
rivers. It is usual to make all lateral canals with 
a slight fall from the river from which they emanate, 
to compensate for losses of water by evaporation, 
leakage, or percolation. A fall of about 1 in 20,000, 
or perhaps less for large canals, would be sufficient 
in most cases to produce a flow sufficient to com- 
pensate for these losses. The excess water thus 
admitted should be diverted round the locks by a 
weir or drop, and not allowed to flow over the lock 
gates. 

The communications with the natural bed of the 
river are of the greatest importance, for upon them 
depends the attainment of the facilities required 
for the management of the boats. Security from 
floods, the necessity of always commanding sufficient 
depth of water, and of keeping the entry clear 
of silt and debris from the river, all combine to 
complicate the difficulties, and to increase the im- 
portance of this part of the work. The junction of 
the canal with the river is sometimes placed at an 
acute angle with the natural flow of the stream. It 
is necessary to have a basin at the point of junction 
because of the differences of level to which rivers 
are constantly exposed. If, at the point where the 
upper junction of the canal is established, there is 
not sufficient depth at low-water level in the river, 
it will be necessary to construct a low dam or weir _ 
across the river to raise the water to the necessary 
height for navigation. The sluice from the river 
which feeds the lateral canal must be placed so 
that its discharge does not cause undue turbulence 
when the boats leave the lock. 

The outfall or lower junction with the river may 
be made either directly into the river itself, or into 
water which communicates with it. However the 


canal may communicate with the river or the sea, 
the junction must be arranged to facilitate the 
passage of boats from one to the other ; there must 
be at all times a sufficient depth of water ; it must 
be possible, should occasion arise, to establish sluices 
as at the upper feeder junction ; and the last basin 





> . — 


must be of sufficient dimensions to receive all the 
vessels that may require to lie therein. The last 
basin should be without locks towards the upper 
part of the canal, and only closed towards the river. 
Such basins or docks are of the highest utility in 
lateral canals where there is active navigation. 
Communications between lateral canals and tide 
waters are necessarily more complicated than those 
with ordinary rivers, because of the great differences 
of level. It is usual to take as the low-water level 


in such locks the level of low water at spring tides | 


in the estuary. As far as possible, lateral canals 
are established in the valley in which the river itself 
runs, in order to avoid any extreme difference in 
level likely to require deep cuttings. To effect 
this, it is sometimes necessary to embank a portion 
of the bed of the river. In following the valley 
of the main stream lateral canals, of course, meet 
with cross drainage, which often gives rise to serious 
difficulties. It is easy to pass small streams through 
culverts, but, as they carry off the natural drainage 
of the secondary valleys, they are exposed to floods. 
This free discharge in all conditions is therefore one 
of the first and most important means of establish- 
ing the stability of the canal. Sometimes a variation 
in the physical and geological character of the 
country may render it advisable to change the 
position of the canal from one bank to the other ; 
this is effected, when levels permit, by an aqueduct, 
or, otherwise, at a level crossing, though this will 
be exposed to the irregularities of the river. As 
there is generally an ample supply of water, locks 
in lateral canals may be made large enough to 
receive several boats in the intermediate basin. At 
the outfall, the facility that large locks offer for 
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| with few hands. The system of comparatively | 
small canals is peculiarly suitable for countries | 


where limestone, coal, iron ore, lead, and other 
ponderous commodities (not liable to be stolen) are 
the main cargo. 

On some of the Continental rivers, it is common to 
see 500-ton barges, drawing over 6 ft. of water. In 
the Canal du Nord, the standard for a 300-ton barg« 
is 126 ft. long, 16-4 ft. beam, and draught, laden, 
nearly 6 ft. Canals for the Grande Navigation are 
33 ft. 4in. in bed width, 49 ft. 6 in. wide at the water 
line, and 8 ft. deep. The locks are 279 ft. by 
19-6 ft. internal measurement, taking two barges 
anda tug. In this country, no definite rule appears 
to have been followed in fixing the dimensions of 
canals. Those for important internal lines of com- 
munication vary in bed width from 18 ft. to 20 ft., 
and in depth from 3} ft. to 5 ft. The craft travers- 
ing most of these canals are 70 ft. to 72 ft. long, 


7 ft. beam, and draw 3} ft. when laden to their | 


capacity of 30 tons ; barges 72 ft. long, 14 ft. beam, 
and drawing 3} ft. when laden, have a capacity of 
60 tons. Improvements to the River Trent, carried 
out since the last war, enable barges of 120 tons to 
|navigate from the Humber to Nottingham. The 
Aire and Calder Navigation, which was due to the 
development of the wool trade, is now used for 
carrying coal to Goole. Boats of 40 tons each, in 
trains of 25 to 30, giving a capacity of 1,200 tons, 
are drawn by a tug and convey the coal from 
colliery to ship. 





the entry even of sea-going vessels into docks and 


basins should receive consideration. 

Artificial canals may be regarded as a means of 
transport in still water so as to permit communica- 
tion between two valleys having their own natural 
navigation without obliging the boats or barges to 
be unloaded. In constructing them, they should 
be made as short as possible, the difference of 
level should be small, and the number of locks 
as few as is consistent with a due regard to economy. 
If the country to be traversed is of a very irregular 
nature, one of the most important problems to 
be solved is the position of the summit level. This 
must be placed as low as possible to avoid the | 
necessity of a number of locks, and to ensure a/| 
sufficient and constant supply of water. Occasion- 
ally the point most suited for this summit level | 
is found to be the position occupied by a lake} 
or pond of sufficient capacity to supply the lower 
portion of the canal, but such natural indications of | 
a route are unfortunately exceptional. It is most | 
important that the exact source of supply to the} 
summit level should be ascertained and proportioned | 
to the requirements of navigation. ll streams 
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boats through the various locks, and may amount 
to 18,000 cub. ft. at every passage through a lock ; 
}and the total loss will depend on the number of 
locks that are traversed in a journey. Side ponds 
enable the consumption in locking to be redu ‘ed: 

To ensure a constant supply of water to mak: up 
for such losses, it is advisable to provide a reseryojr. 
Artificial reservoirs, wherever placed, present vreat 
advantages over irregular supplies from strea:is or 
springs. In laying out the lines of the two descending 
branches from the summit level, it is desiralle to 
use the secondary streams in the descending valleys 
as feeders for the canal. Stress should be laid. 
however, on the need to investigate the nature of the 
subsoil and the heights to which land springs might 
arise ; it is dangerous to assume that they will be 
available for the supply of a canal. Such springs 
may have other openings or outlets, and when the 
}canal is filled with water to a higher leve! the 
course of the springs may be reversed and the 
| canal water drained away. When such conditions 
arise, the raising of boats by means of inclines or 
lifts are adopted ; for example, the Anderton canal 
lift which raises barges a height of 50 ft. from the 
River Weaver to the Trent and Mersey Canal. 

The hindrance to through traffic on British canals 
is the difference in the dimensions of the waterways 
and variety of ownership. One vital error of manage. 
ment was the admission of private persons to the 
right of running boats on the canals. The private 
companies who first undertook the construction of 
railways intended them to be public means of 
conveyance, like canals; as, however, the high 
speed attained required, for reasons of safety, a 
punctual adherence to fixed hours of arrival and 
departure and an implicit obedience to signals 
and other regulations, it was found necessary that 
the general working of a line should be under 
the control of one head. Hence the present system 
has grown up, in which railway companies are 
carriers as well as owners of. various lines. The 
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In fixing the proportions of the section of a canal, 
it must be borne in mind that the power consump- 
tion of a vessel at a given speed is affected. by the 
depth of water and the resistance of the side of the 
canal. Rankine gave the following rule, based on 
the condition that the depth of water and sectional 
area of waterway should be such as not to cause 
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| proposal of the Royal Commission, published in 
1909, recommended the creation of a Waterways 
Board to acquire and manage the principal canals 
of England ; and improvements of the main canals 
and river routes linking Birmingham and the Mid- 
lands with the Port of London, and the estuaries of 
the Severn, the Humber and the Mersey, to a 


which can be brought into it must be gauged under | any material increase of resistance to the motion of | standard necessary for 100-ton barges, or, alter- 


all conditions. The geological constitution of the | 


neighbouring country should be examined, to ascer- | water : 


the boat over that which it would encounter in open 
least bed width, twice the greatest beam of 


tain whether it is possible to secure a supply of waters boat ; depth of water, 14 ft. + maximum draught 


The quantity of water to be supplied by | 


| 


by well. 
the summit levels must depend upon the length of 
the canal, the capacity of the locks, and the number 
of boats to be passed in both directions. Where the | 
probable supply of water is insufficient, it may be | 
necessary to substitute other means than locks for | 
raising and lowering boats. In the two branches | 
from the summit level, it is desirable that as long 
reaches of level canal as possible should be con- 
structed to admit of the concentration of locks. 

The dimensions to be given to a canal require very 
careful consideration, especially when there is con- 
siderable development of inland navigation. In all 
countries except England, the tendency in river 
navigation is to employ larger boats, of greater 
draught than were usual before works for the 
improvement of rivers were carried out. In this 
country, the large tidal rivers constitute an ex- 
ceptional condition. The tide flows sufficiently far 
inland as to obviate the need for transhipment 
immediately on the seaboard, where large barges 
are the most economical. Sea-going vessels come 
so far inland that it is not necessary to send our 
canal boats to sea, and the English method of 
working canals renders it preferable to use boats 
that can be drawn at a small expense and worked 


of boat (this appears insufficient for deep boats, and 
should vary with the draught) ; least sectional area, 
6} times the greatest immersed midship section of 
the boat. 

The cause of losses on canals, apart from naviga- 
tion, are evaporation, percolation, escape through 
the defective parts of locks and other works, and the 
loss occasioned by filling the whole canal when it 
has been drained for repairs. Loss from evapora- 
tion depends on the temperature, wind, and relative 
humidity. The loss from percolation or filtration 
into the soil depends on the nature of the soil 
traversed. Where severe losses occur, the best 
remedy is to line the bottom and the sides with 
some impervious material. On 
Quentin, where filtration took place to such an 
extent as to render navigation impossible during 
eight months in the year, the canal was staunched 
by a bed of hydraulic lime concrete, a small step 
being formed in the angle to prevent the clay lining 
from slipping, as shown in Fig.4. Fig. 5 shows a sec- 
tion of the Dortmund-Ems canal embankment in 
porous soil. Whatever the expense of rendering canals 
impervious may be it is evidently in the interests 
of all parties concerned that they should be made so. 
Navigation losses are occasioned by the passage of 


the Canal St. | 


natively, 300-ton barges. As already pointed out, 
owing to the extensive seaboard, good tidal rivers, 
and limited extent of inland navigation in this 
country, large craft are not required. Moreover, 
| Owing to the limited sectional area of existing canals 
in built-up areas, large barges would experience 
great resistance in passing through them. The 
possibility of a canal at the 300-ft. contour above 
sea level, running the length of England and passing 
through Birmingham and the Midlands area, has 
been propounded. Apart from its usefulness as a 
highway for navigation, it would provide a reserve 
source of water supply to the critical area of the 
Midlands.* It would appear, therefore, that the 
|scheme, put forward by Mr. J. F. Pownall in a 
brochure which was reviewed on page 263, ante, 
| deserves detailed investigation. 








New YorkK Power SHow.—tThe 15th National Exposi- 
tion of Power and Mechanical Engineering will be held 
at the Grand Central Palace, New York, from Novem- 
| ber 30 until December 5, 1942. The Exhibition, which is 
held biennially, is also known as the National Power 
Show. We understand that 100 leading manufacturers 
have already engaged space and are making arrangements 
to show how they are meeting the demands for increased 
war production. 





* See ENGINEERING, vol. 140, page 18 (1935). 
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IRON AND STEEL INDUSTRY AND 
RESEARCH.* 


By James HENDERSON. 


| weep hardly remind you that the iron and steel 
industry of North Lincolnshire is based on the deposit 
of ironstone known as the Frodingham bed. This 
outcrops on a line running roughly north and south, 
about four miles east of the River Trent, the northern 
limit of the outcrop being about four miles south of 
the Humber, with a southern limit about ten miles 
farther south. The bed dips east and south-east, 
and within two miles of the outcrop it is heavily 
overlaid by the Lincolnshire limestone and other 
strata. It is intersected by the west-east branch line 
of the London and North Eastern Railway, which 
runs from Doncaster to Grimsby and Immingham, 
thus providing access to the coalfields of South and 
West Yorkshire in one direction and to excellent 
shipping facilities in the other. The deposit must 
have been known many centuries ago, as traces of 
primitive workings by the Romans are found, but it 
was not until the middle of last century that operations 
on a commercial scale were undertaken. The first 
blast-furnace was started up in 1862 at the Trent 
Iron Works. In the following 12 years other furnaces 


were built, all being of a simple character with the | 


modest equipment of those times. The latest examples 
of that period were built in 1874 by Messrs. The Appleby 
Iron Company, Limited, which had a capital of 50,0001. 
for a four-furnace plant. 

{ll of these furnaces made forge and foundry iron 
for sale, antl, while handsome profits were sometimes 
realised, the financial returns were unsatisfactory as a 
general rule. Much credit is due to Messrs. Cliff, the 
owners of the Frodingham Iron Company, in that they 
decided, in the year 1888, to put down a steelmaking 
plant. They consulted Mr. Perey Gilchrist, who 
ulvised them to adopt the basic open-hearth process, 
then in its experimental stages. He secured for them 
the services of Mr. M. Mannaberg, and steelmaking 
actually began at the works of the Frodingham Iron 
and Steel Company, Limited, in 1890. Mr. Mannaberg 
had all the qualities of a pioneer—enterprise, energy 
and confidence. Overcoming many difficulties, both 
technical and commercial, he built up a prosperous 
ndustry, and it is without question due to him in the 
first place that the district has grown to its present 
importance. In 1912, the Frodingham Company, in 
association with the Steel Company of Scotland, 
Limited, bought the Appleby Iron Company, Limited, 
to form the basis of a.new steelmaking plant; and in 
1917 the United Steel Companies, Limited, acquired 
both the Frodingham and the Appleby Companies. 
These two were later merged to form the present 
Appleby-Frodingham Steel Company, Limited. The 
Frodingham Works are equipped for the manufacture 
of sections, joists and such like, and the Appleby Works 
for plates. 

In 1912, Messrs. John Lysaght, Limited, set to work 
a completely new and well planned plant for the 
manufacture of coke, pig iron and steel, with mills 
for rolling sheet bars and billets. Originally of ordinary 
qualities, these are now made in highly specialised and 
alloy grades. Fuel economy has been brought to a very 
high point of efficiency. About 1916, the blast-furnace 
plant of the Redbourn Hill Coal and Iron Company, 
Limited, which was one of the early plants, was 
acquired by Messrs. Richard Thomas and Company, 
Limited, who erected coke-ovens, steel furnaces and 
rolling mills for billets, sheet and tinplate bars. In 
1938, large reconstructions and extensions were made, | 


effecting a greatly increased production and efficiency. | ably good. 
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its variable composition has presented very serious 
technical problems through the whole history of the 
district. To appreciate this difficulty the following 
figures are helpful: a vertical cut can have layers of 
ore varying from 14 per cent. to 26 per cent. of iron, 
4 per cent. to 25 per cent. of silica and 4 per cent. to 
35 per cent. of lime (CaO). Also two places in a quarry 
face, say, 1,000 yards apart, can have average analyses 
of vertical cuts varying between 18 per cent. and 24 per 
cent. of iron, 4 per cent. and 7 per cent. of silica, 
and 20 per cent. and 27 per cent. of lime. In general, 
the mines management and the blast-furnace control 
| are in continuous contact, affording all possible advance 
|information of the character of the supplies coming 
| forward from time to time. 
| been obtained in this way, but there has been a con- 
| stant striving for more reliable and error-proof methods. 
| Very successful results have been achieved in recent 





| years at the South Works of the Appleby-Frodingham | 


Company. Extensive and costly plant has been erected, 
in which the ore as it comes from the quarries is crushed 
| in two operations to a size not over 2} in. Screening 
| takes place at various stages, and the fines go to form 
| part of a sinter mixture. Northamptonshire ore is 
crushed, dried and screened, the fines again going to 
the sinter plant, where a mixture of all fines, along 
| with the blast-furnace flue dust and coke screenings, 
is sintered in a Dwight-Lloyd plant to form a product 
of reasonable regularity and mechanical condition. 

The larger sizes of the ores coming from the crushing 
plant are taken to a “ bedding ” plant, where layer after 
layer is spread horizontally on a prepared floor and 
built up in an elongated pyramidal heap to a convenient 
height. The mixture is removed by vertical cuts 
and conveyed by belt to the blast-furnace bins. The 
resulting product is regular in composition to a sur- 
prising degree. This plant is unique in the world as 
applied to blast-furnace practice. The effect of this 
ore preparation is remarkable in obtaining increased 
output from the furnace and lower coke consumption. 
Coke used averages about 21} cwt. per ton of pig iron 
in the newest large furnaces with an ore mixture of 
about 68 cwt. per ton (no limestone is required for 
reasons previously explained). 
district operating without these facilities consume 
26 cwt. to 30 ewt. of coke per ton of iron. In the 
present times, when economy in fuel is of such great 
national importance, it is most unfortunate that an 
extension of such bedding practice is hardly possible 
for obviouggreasons. 

To summarise, the district owes its existence to 
low-cost pig iron, based on local ores having at present 
a unit of iron value of about 2-3d. per ton; North- 
amptonshire ore, 3d. per ton-unit, and a reasonably 
priced coke obtained either in the district or from 
coke-ovens on the coalfields which are 
50 miles distant. These advantages, combined with 
excellent furnace practice, result in pig iron which has 
| one of the world’s lowest costs. 
| While these advances in blast-furnace technique 
| have been taking place, great improvements in open- 
| hearth steelmaking have also been made. Generally, 


| furnaces are heated by a mixture of blast-furnace and | 


coke-oven gases. All the works employ fixed or 


tilting furnaces fed with liquid metal, some with only | 


such scrap as is produced within the works; others 


supplement this with moderate amounts from outside. | 


| Furnaces vary considerably in size and type, but the 


Appleby-Frodingham Company have developed, as | 


| standard practice, tilting furnaces of from 250 tons to 
| 300 tons capacity, working a process based on the 
Talbot continuous method. Outputs average 1,800 
tons to 2,000 tons per week with a high thermal effi- 
ciency. . Rolling-mill practice in the district is reason- 
The mills at the Appleby plant are an 





A subsidiary company, the Whitehead-Thomas Bar outstanding example of modern plate-mill practice, both 
and Strip Company, Limited, have a modern bar mill. | as to layout and equipment. 


There is also a steel foundry owned by Messrs. Thos. | 
Firth and John Brown, Limited. These concerns 
form a compact and neighbourly district. Their} 
separate and combined output of coke, pig iron, steel | 
ingots and rolled products cannot be stated at the | 
present time, but it is considerable. Steel ingot | 
production before the war was in the region of | 
1,300,000 tons per annum. 

As already stated, the Frodingham ore bed is the 
foundation of the district’s industry, and its character- 
istics deserve some attention. It is now being worked 
in open quarries, but in a few years an increasing pro- | 
portion of the requirements must be got from under- 
ground. It is a definitely low-grade ore, the average 
content of iron being under 23 per cent. It is pro- 
bably the leanest ore in the world being successfully 
smelted. As a whole it contains an excess of lime 
over silica, and a siliceous ors must be brought in to | 
secure a fluxing mixture. Ore from the Northampton- 
shire bed is commonly used. While the local ore is 
cheaply won by modern methods and machinery, 








* Presidential address to the Iron and Stee! Institute | 
delivered in London on Thursday, May 7, 1942. Abridged. 


Progress at the Lincolnshire works such as I have 
briefly described would not have been possible without 
research. Research in a steel company is not an end 
in itself. It should not be directed to the increase of 
knowledge merely for the sake of increasing knowledge ; 
it should rather be directed by the practical desire to 
improve the quality of the product and profitably to 
modify the processes of manufacture—as an example, to 
make as cheaply as possible a steel ingot or bar suitable 
for the purpose intended and of improved functional 
quality. This conception does not limit the field open 
to research -workers employed in the iron and steel 
industry ; it merely sets a goal to their endeavqurs. 
There is open to them, indeed, a virtually limitless field 
of activity, and naturally they should be qualified to 
derive assistance from the latest developments of 
science. 

Dealing first with research within individual com- 
panies, I am glad to put it on record that very con- 
siderable strides have been made in recent years in 
building up staffs and laboratories for research. 


leading steelmaker in the country: has, in addition to 
laboratories dealing. with routine analyses and local 
problems, an organisation for the study of major 


Excellent results have | 


Other furnaces in the | 


30 miles to 


Every | 


problems and the development of new and improved 
products. These central research laboratories are in 
constant touch with the works and with works pro- 
blems ; they are very much concerned with production 
| problems, and the value of their work would be greatly 
| reduced if they were interested only in theory and pure 
| science. On the other hand, the production staff at 
|the works maintain close contact with the central 
laboratories, and most problems of importance are 
thrashed out jointly. To summarise, constant atten- 
| tion must be given by all responsible officials at works 
to details in the technique of production. At the same 
time there must be keenness to experiment .and the 
courage to risk failure by trying something new. There 
must also be constant endeavour to satisfy the customer, 
and sometimes even, in a tactful way, to educate him— 
and not least under present circumstances, when more 
often than not the customer is a Government depart- 
ment. All these various activities may be included as 
research ; none of them can be excluded with impunity 
by those responsible for the management of a great 
modern steelworks. 

I have noticed in recent years a growing tendency to 
distinguish between research into processes and research 
into products ; or, again, between activities which are 
variously referred to as practical, short-range research 
or technical development, and activities which are 
dignified by the title of fundamental, scientific or long- 
range research. The former are supposed to form the 
useful occupation of hard-working officials engaged on 
production and their technical staff; the latter are 
said to be the sphere of illustrious scientists working in 
purely academic surroundings. With this view I pro- 
foundly disagree. It is utterly opposed to the spirit 
which has invigorated this Institute from its foundation. 
Nothing could be farther removed from the conception 
of those great men to whom the iron and steel industry 
of the world owes so much and whose names are among 
those inscribed in the list of Bessemer Medallists in the 
entrance hall of this building—Bessemer himself, 
Lowthian Bell, Siemens, Thomas and Gilchrist and, in 
more recent times, Hadfield and Talbot, who is now one 
of our senior past-presidents. 

Mr. Mannaberg’s name does not appear in that list 
although surely his services to the industry in Lincoln- 
shire, to which I have already paid tribute, and to the 
country as a whole, amply entitle him to this recogni- 
tion, and I would recall also that it was largely due to 
his initiative that the Fuel Department of the British 
Iron and Steel Federation was set up, which, under the 
direction of Sir William Larke, has developed into the 
present-day Technical Department. None of these 
men drew hard and fast lines between research and 
practice, and between development and operation. 

Holding this opinion, it will be appreciated that I 
regard the present set-up of co-operative research in 
this country by the existing organisations as being 
transitional. At present, collective research by the 
steel industry is carried out by research committees 
responsible to the Iron and Steel Industrial Research 
Council. A majority of this Council is composed of 
representatives of the industry and the secretariat is 
provided by the Federation. It forms part of the 
| organisation set up by the Government through the 
Department of Scientific and Industrial Research 
during the last war, and is indebted to that department 
not only for generous financial support, but also for 
| the helpful guidance of its representatives. 

The committees working under the Research Council 
|are known to most of you, and their membership is 
|drawn almost exclusively from members of this 
| Institute. A number of the committees, especially 
| those dealing with works operations, are serviced by 
the Technical Department of the Federation, and owe 
much to the enthusiasm of the Federation’s officials. 
There are also some 20 committees and sub-committees 
which look to the Institute secretariat for this assist- 
ance ; these deal with such problems as are of a more 
fundamental character. But in all cases where useful 
work is being done, this is largely due to the enthusiasm 
| of the members, who are generally the works officials 
especially concerned with the problems under investi- 
gation, or members of their research staffs. It is this 
constitution of the research committees that forms a 
unique feature in the collective research activities of 
the iron and steel industry. No praise can be too high 
for the enthusiasm and sacrifice of time which members 
of these committees have brought to their collective 
deliberations. Not only is their knowledge put at the 
unfettered disposal of the problems under consideration, 
but the results obtained from these deliberations are 
at once available for use in the works. It should be 
borne in mind that the industry maintains no large 
central laboratory for the prosecution of research and 
that such experiments as the committees wish to put 
in hand are carried out either in works and works 
laboratories or in such collaborating organisations as 
the National Physical Laboratory and the technical 
universities. 

| The division of research roughly into technical and 
fundamental problems is due, in my opinion, to his- 








accident rather than to any true functional 
division. After many years’ association with the 
research committees of the Federation and of the 
Institute, I consider that while the present arrange- 
ments may offer certain advantages, there would be | 
much gained by a complete fusion of these parallel | 
activities. The problem deserves, and should receive, | 
the most careful study so that we may continue to | 
encourage the development of invention and technique. 
We must see to it that the rising generation is fully 
equipped to carry forward the work begun by the 
great men of Britain whose names have already been 
mentioned and who placed our country in the fore- | 


front of world progress. 
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LIGHT-DIMMING EQUIPMENT FOR 
A.R.P. SIGNALLING. 


As the sounding of air-raid syrens may not always 
be heard clearly above the works noises of a busy | 
factory, shop managers are likely to be interested 
in the method of visual A.R.P. signalling for which | 
Messrs. M. and C. Switchgear, Limited, Kirkintilloch, 
Glasgow, have recently introduced a dimming equip- | 
ment. This enables the lighting supply either to be | 
cut off entirely during an alert period or, alternatively, | 
to be maintained at a reduced voltage. It also pro- | 
vides for a cycle of bright and dim lighting, which | 
effectively replaces syren signals. 

The equipment, which is of the contactor-operated 
type, is contained in a metal cabinet, as illustrated in 
the annexed Fig. 1. Its essential parts are a three- | 
pole main contactor, a six-pole secondary contactor, 
three H.R.C. fuses and an oil-immersed auto-trans- 
former. The main contactor can be seen at the top 
of the panel in Fig. 1, with its operating coil on the 
left; the secondary contactor is arranged across the 
middle of the panel, with its operating coil in the 
centre ; the fuses are below on the left-hand side. The 
auto-transformer is mounted separately. A diagram 
of connections is reproduced in Fig. 2, in which the 
various items occupy the same relative positions as 
they do in Fig. 1. The auto-transformer is shown 
in the lower part of Fig. 2 and below it the shop lights 
are indicated. The equipment is controlled by a 
selector switch which is mounted on the cover of the 
cabinet, the connections being shown on the left of 
Fig. 2. 

The equipment, which has been developed in colla- 
boration with the chief electrical engineer of a large 
producing firm, is operated on a 440-volt, three phase, 
50-cycle supply, being fed through the 450-ampere 
three-pole main contactor, which is connected to the 
main lighting distribution board. The six-pole second- 
ary contactor is of 200 ampere capacity. It will be 
seen from the diagram of connections that when the 
selector switch is in the “ Bright’ position, the main 
contactor is closed and full voltage is applied to the 
lighting system. When it is moved into the “ Dim” 
position, the main contactor drops out and the second- 
ary contactor pulls in. The three left-hand poles of 
this contactor when closed apply line voltage across 
the three limbs of the auto-transformer, the three right- 
hand poles putting the lighting circuit across the trans- 
former tappings. More than one tapping connection 
is provided so that the dimming voltage may be ad- 
justed to a value suitable for the particular local 
conditions. The neutral connection, shown in the 
lamp circuit at the bottom of the diagram, is carried 
unbroken through the equipment. It will be clear 
that by operating the selector switch a series of dim 
and bright light signals can be given. It will also be 
noted that when switching on, the reduced voltage is 
first applied to the lighting circuit. This is claimed to 
result in a saving of lamp replacements. 











INSTITUTION OF ELECTRICAL ENGINEERS.—The Council 
of the Institution of Electrical Engineers have awarded 
a number of premiums in respect of papers presented 
during the 1941-42 session. These include the Institu- 
tion Premium to Mr. J. M. Meek; the Ayrton Premium 
to Mr. J. S. Forrest ; the Fahie Premium to Dr. W. G. 
Radley and Mr. E. P. G. Wright; the John Hopkinson 
Premium to Dr. A. L. Williams and Mr. L. E. Thompson ; 
the Kelvin Premium to Mr. E. Colin Cherry ; and Overseas 
Premiums to Professor K. Aston and Mr. M. V. Kesava 
Rao. Installations Section Premiums have been awarde« 
to Messrs. L. J. Davies, H. R. Ruff and W. J. Scott 
(Crompton Premium) and to Mr. R. Grierson. Meter 
and Instrument Section Premiums have been gained by 
Messrs. E. A. Burton, J. 8. Forrest and T. R. Warren | 
(Silvanus Thompson Premium) and by Mr. D. J. Bolton. 
Awards of Transmission Section Premiums have been 
made to Mr. J. W. Leach (Sebastian de Ferranti Premium) 
and to Messrs. W. Casson and F. H. Birch. Wireless 
Section Premiums have been awarded to Mr. O. 8. Puckle 
(Duddell Premium), to Dr. D. C. Espley and Mr. D. O. 
Walter (Ambrose Fleming Premium) and to Messrs. J. E. 
Thwaites and F. J. M. Laver. | 


| effort during the year has dominated its work. 
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FACTORY LIGHTING. 


MESSRS. M. & C. SWITCHGEAR, LIMITED, GLASGOW. 
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PROGRESS IN TIN RESEARCH. 


Srxce the outbreak of war in the Far East the main 
problem confronting producers and consumers of tin 
has become one of how to utilise to the best advantage 
the supplies of the metal available, by curtailing the 
use of tin in commodities not essential to the war 
effort, by improving processes in cases in which the 
use of the metal is necessary, and by developing methods 
for the recovery of tin. For these services the experience 
accumulated by the Tin Research Institute, Fraser- 
road, Greenford, Middlesex, is proving of great value 
and the Ministry of Supply has appointed the Institute 
to advise industry on all technical questions affecting 
the use of tin. Although the immediate problems 
concerned with the conservation of the Allied tin 
supplies are the Institute's main pre-occupation, 
researches which promise to give the most fruitful 
results for the increased use of tin—when supplies are 
again available—are being continued in the Institute's 
laboratoriés. The report of the Institute’s activities 
during 1941, which has just come to hand, indicates, 
however, that the intensification of the industrial war 
It has 
assisted the Ministry of Food and the Ministry of 
Supply, in collaboration with the research committee 
of the Welsh Plate and Sheet Manufacturers’ Associa- 
tion, to find a substitute for cereal products used for 
the removal of palm oil from freshly-made tin-plate. 
As a result of large scale tests, the use of flax shives, 
either alone or mixed with wood flour or sawdust, has 
been adopted. 

Ancther problem which is being examined is the 
provision of a substitute for the palm oil itself in tin- 
plate manufacture, and laboratory tests with differently 
compounded oils are in hand. One of the new oils has 
been tried out in an industrial strip-tinning machine 
and has given useful indications of the properties 
required. Work has also been carried out on the causes 


| of pores in lacquer films on tin-plate and an investigation 


is proceeding on the influence of different cleaning treat- 
ments on the adhesion of lacquers to tinplate. The 
Institute’s full-scale hot-tinning plant has been in 
continuous operation during the year. About 20 
demonstrations of tinning technique have been given 
to representatives of firms who have submitted pro- 
blems, and much assistance has been rendered to manu- 


had been difficult to tin satisfactorily. Further, the 


Fig. 2. 
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sources of embrittlement in certain tinning operations 
have been studied and it has been possible to recom 
mend a procedure which prevents this trouble. Centri 
fugal apparatus for removing the excess of molten tir 
has been devised. 

Collaboration with manufacturers and Government 
departments in the development of the electro-tinning 
process has continued during the year and the tech 
nique for obtaining electrodeposits of tin-zinc alloys 
(containing from about 5 per cent. to 20 per cent. of 
zinc) on steel, copper or brass, has been worked out 
These coatings are stated to possess properties which 
may make them superior to plain tin coatings for some 
purposes, and they may also serve as a substitute for 
cadmium coatings in other applications. The wear 
resistance of the tin-zine alloy coating, it is indicated, 
is double that of a tin coating, and this should prove 
to be an advantage in dairy and other food-handling 
equipment. 

Previous reports have referred to long-term funda 
mental researches on tin-rich alloys, mostly of the 
tin-antimony-cadmium series, to which a small amount 
of a fourth element has been added. For use as bearing 
metals, the most promising series of alloys for detailed 
examination was that containing from 7 per cent. to 
10 per cent. of antimony ; from zero to 3 per cent. of 
cadmium ; and from zero to 3 per cent. of copper 
Earlier reports have also stressed the importance 
attached to the investigation of the failure of tin-base 
bearing metals by cracking under rapidly repeated 
flexure. A helpful further step has been made during 
the year by devising a new testing machine in which 
the specimen consists of a steel strip lined with the 
bearing metal under conditions of actual production in 
a works. Several new tin-rich alloys have been tested 
in the new machine and the results for resistance to 
cracking have been in the same order as obtained in 
engine tests on the same alloys, for those cases in 
which engine tests have been carried out. A new 
machine, in which four specimens can be tested at the 
same time, is nearing completion and this will accelerate 
the investigation considerably. Is is emphasised, 
however, that the ultimate criterion is the engine 
test. 

Considerable progress has been made in melting and 
casting technique to provide sound, workable bronzes 
of high tin content. A new process involves de-gassing 
by melting under a special oxidising flux, deoxidising 
under controlled conditions, and pouring at a definite 
rate into the mould. Bronzes containing up to 14 per 
cent. of tin, produced by this process, possess high 


facturers in tinning some kinds of steel which, hitherto, | tensile strength and ductility and can be readily hot- 


or cold-worked. 
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SCREW-CUTTING 





LATHE. 


MESSRS. AXELSSON MANUFACTURING COMPANY, LOS ANGELES, CALIFORNIA, U.S.A. 
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HEAVY-DUTY SCREW-CUTTING 
LATHE. 


Tue lathe shown in the accompanying illustration, 
although it has a swing of 28} in. over the ways of the 
bed and of 18} in. over the cross slide, is known as the 
24-in. Axelson lathe, the makers being Messrs. Axelson 
Manufacturing Company, Angeles, California, 
U.S.A., a firm represented in Great Britain by Messrs. 
Metalmacs, Limited, Victoria-road, Willesden, London, 
N.W.10. The maximum distance between the centres 
with the tailstock run to the end of the bed is 72 in., 
though the lathe can be used occasionally with the tail- 
stock overhanging the bed by 74 in. The machine is 
notable for its large range of spindle speeds and feeds, 
there being 24 of the former and 81 of the latter, while 
threads of 45 different pitches can be cut. The bed 
has four ways: two inverted-V ways for the saddle 
on the outside and two flat ways for the tailstock 
and steady rest on the inside. The saddle has a length 


Los 


of bearing on the ways of 38 in. and the cross slide a | 


width of Il} in. The travel of the cross slide is 16} in. 
and it is surmounted by a swivelling compound rest 
with a width of 9} in. and a travel of 8 in. The tail- 
stock has a bearing on the ways of 21} in. and a spindle 
44 in. in diameter which, when used for drilling, has a 
travel of 16} in. The headstock spindlé has a hole 
24 in. in diameter through the centre and is arranged 
to take either a faceplate 27} in. in diameter or a driving 
plate [2} in. in diameter. 

The drive is by a flange-mounted motor at the rear 
of the headstock, not visible in the illustration. The 
motor recommended is from 15 h.p. to 20 h.p. running 
at 1,800 r.p.m. on 60-cycle current. The first transmis- 
sion is by means of helical gears; the remaining gears 
are of the spur type with stub teeth. All the gears are of 
alloy steel, carburised, hardened and profile ground, and 


all shafts are of heat-treated alloy steel carried in anti- | 


friction bearings. The shafts for the sliding gears have 
integral splines, carburised, hardened and ground. 
The final gear wheel on the spindle is mounted on a 
tapered seat immediately behind the front bearing and 
has a pitch-circle diameter of 92 per cent. of the 
swing over the cross slide and a face width of 3 in. 
Forward and reverse rotation is effected by multiple- 
plate clutches. An automatic brake synchronised with 
the clutches enables immediate reversal of the spindle 
rotation to be effected. The spindle-speed changes 
are made by the four levers seen grouped on the side 
of the headstock, there being 24 speeds with a range of 
from 6 r.p.m. to 555 r.p.m. The index plate indicat- 


ing the relative positions of the levers to select a par- | 


ticular rotational speed is provided with a table giving 


| 


the resultant surface speed for various diameters of | 


work. The spindle is a single alloy-steel forging, 


carburised, hardened and ground to close tolerances. | 


All thrust loads are taken by the front bearing of the 
double opposed Timken roller bearings in which the 
spindle is carried. These bearings are preloaded and 
can be adjusted independently. 


| 








cuts. The lead screw is turned and ground before the 
thread, which is a two-pitch Acme thread, is machined 
on it; it is 2 in. in diameter The range of 45 pitches 
covers threads of from one to 30 per inch, but the end 
train in the gearbox permits the fitting of special 
change wheels for threads other than standard. The 
feed shaft is 1} in. in diameter. The range of 81 
feeds is from 0-004 in. to 0-30 in. per revolution of 
the spindle. The controls are disposed on the saddle 
apron. In the centre are the clutches for the longi- 
tudinal and cross feeds. These are of the friction 
cone type and are individually operated. The direc 
tion of traverse is determined, independently of the 
direction of rotation of the spindle, by a lever. 
There is a lever for selecting coarse or fine feeds 
and interlocking mechanism to prevent simultaneous 
engagement of the screw-cutting and feeding motions ; 
an automatic safety release prevents traverse of the 
saddle up against the headstock. Hand traverse is, 
of course, provided for the saddle and for the cross- 
slide and compound tool rest. The handwheels for 
these two latter motions are provided with micrometer 
dials, and that for the compound rest is set at an angle 
to keep it clear of that of the cross slide. 

The tailstock is moved along the ways by a crank 
handle and a pinion engaging with the saddle-traversing 
rack, and, as already stated, has independent traverse 
of the spindle, with fast and slow feeds, to enable it to 
be used for drilling work in the headstock chuck by 
substituting a drill for the dead centre. A clamping 
mechanism locks the tailstock to the bed, while separate 
locking gear preserves alignment when this mechanism 
is loosened. A rigid lock is also provided for the 
spindle relative to the tailstock. The spindle is of alloy 
steel, hardened and ground, and is provided with a slot 
for driving out the dead centre or drill. 
construction will be clear from the illustration. 
bed castings are made from a close-grained iron con- 
taining 50 per cent. of selected steel scrap. The wearing 
surfaces have a minimum Scleroscope hardness of 36. 
The cross-ribbing is formed with curved top and sloping 
sides to prevent lodgement of swarf. 
illustrated there is no tray for swarf and cutting lubri- 


cant, but most of the machines are fitted with a welded | 


sheet-steel pan running the full length of the bed and 
with a self-priming pump and the necessary pipes and 
fittings for a cutting-fluid system. Lubrication of the 
headstock is provided by a combined pump and splash 
system with a laminated plate filter in the circuit 


situated in a chamber drained independently of the | 


headstock sump. Both the saddle and cross-slide feed 
nuts are automatically lubricated, the saddle having a 
self-contained oil reservoir with a pump, which also 
lubricates all the ways and sliding surfaces. The fuil- 
stock has also a self-contained oil reservoir. 








ASSOCIATED ROAD OPERATORS.—In view of the recent 


official announcements requesting that public functions | 


The feed gearbox at the side of the bed below the | be curtailed as far as possible, the Council of Associated 
headstock controls both the lead screw and the feed | Road Operators, Limited, 120, Pall Mall, London, S.W.1, | wooden bodies were constructed and tested, will be 
shaft, the lead screw being used for screw-cutting | have decided not to hold the annual luncheon this | found in ENGINEERING, vol. 147, page 517 (1939). 


traverse only and not for the facing or turning feed! year. 


The general | 
The | 


In the machine | 





PENDULUM-MOUNTED RAILWAY 
PASSENGER COACH. 


A description of a pendulum-mounted railway pas- 
senger coach, which has recently been put into service 
on the Atchison, Topeka and Santa Fe Railroad, 
was given in a paper contributed to the American 
Society of Civil Engineers and appeared in the July, 
1941, issue of its proceedings. The coach was con- 
structed by the Pacific Railway Equipment Company, 
Los Angeles, California, with which the author of 
the paper, Mr. George E. Solnar, is associated. Mr. 
Solnar points out that every railway curve is designed 
for a limited speed and that if a coach enters it at a 
speed higher than that for which it is intended, centri- 
fugal force causes an uncomfortable goll of the body 
towards the outside of the curve. This is due to the 
conventional method of suspension adopted. As centre- 
plate mounting does not provide a fundamentally stable 
condition equilibrium has to be maintained by side 
bearings, and attempts to cushion lateral shocks effec- 
tively, or to provide softer body springs, are complicated 
by the fact that centre-plate mounting is not basically 
adapted to such a treatment of the problem. 

The centre of gravity of a conventional coach is 
above the centre plate, which constitutes the banking 
axis. When the centre of gravity is displaced by a 
lateral force, the weight of the coach tends to augment 
the displacing movement. This effect is resisted by 
| the truck springs, which have to be stiff enough to deal 
with the moment of the lateral displacing force about 
the banking axis, plus the gravity moment. With 
|this normal arrangement, any attempt to run trains 
at higher speeds must result either in a decrease in 
passenger comfort or expensive re-design and re- 
alignment of the road bed. The purpose of the pen- 
dulum mounting is to meet these conditions by a 
change in car, instead of in road, construction. The 
arrangement adopted has four main features: (1) a 
basically stable suspension; (2) lateral springs soft 
enough to be an effective cushion for lateral loads ; 
(3) vertical body springs with sufficient vertical de- 
| flection to isolate adequately the car body from annoy- 
ing truck vibrations; and (4) a car body designed to 
take the loads imposed by the new suspension and yet 
be of light weight. Stable equilibrium is obtained by 
placing the banking axis, or centre of rotation, above 
the centre of gravity of the car body. The position 
| of this axis is established by means of lateral springs 
and positioning links, the springs cushioning the lateral 
movement of the whole body. When a coach body 
fitted with this suspension is subjected to displace- 
ment by a lateral force, gravity creates a restoring 
moment, instead of the displacing moment given by 
normal suspension. Lateral lurches are met by the 
lateral springs and as softer vertical springs may be 
| used the body may be more effectively isolated from 
| truck vibrations without danger of introducing ex- 
| cessive body roll. 
| An account of the early development of this system 
|of suspension, when some experimental cars with 


| Experience with these was so satisfactory that a larger 
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car with a steel body was put in hand. The vehicle, | 
which is now in operation, is illustrated in Fig. 1, on | 
page 410. One of the bogies is shown in Fig. 3. The 
arrangement of the suspension will be understood from | 
this illustration taken in conjunction with the sketch | 
reproduced in Fig. 2. The body is carried by two sets of | 
four vertical helical springs mounted on pedestals on the | = . : 

bogie frame, imetend of sets of double ante, as in the | Preston ; E. S. Harris, Bristol ; As Hattan, og 
experimental bogie illustrated in the article already | = A. Ritchie, Belfast ; H. Rycroft, Manchester ; F. 
referred to. The centre of gravity of the body, indi- | 554rman, Great Yarmouth ; C. E. Whitworth, London 
cated at a in Fig. 2, is below the point of support of the | Busesroveon ow Macuamcat, Eemmmane. 

body which is at the top of the helical springs. Vertical | * : ; ; 
loads are taken by these springs and tranamitted to the Member.— Joseph Thomas Pearce Bailey, Bristol 
frame which has high torsional rigidity and is designed James Bibby, M.Sc. (L’pool), London, S.W.1 ; Maj. 
to take the load either symmetrically or applied across | @€?- Marcus James Henry Bruce, B.Sc. (Eng.) (Lond.) 
two diagonally opposite corners. It is of hollow con- Esher. Surrey ; Joseph Edgar Keown, Ph.D., B.Sc 
struction, built up of high-tensile steel sections arc- (Glas.), Glasgow ; 
welded together. W.C.2 ; : . . 

The position of the banking axis, indicated at 5 in chester ; Thomas Watson, Newcastle-upon-Tyne. 
Fig. 2, is determined by links c, which are connected 
between points on the body and the tops of lateral-| Henry Wilcox Bowen, Hayes ; 
control leaf springs, d. 
are attached to the sides of the frame pedestals. 


upper ends can be seen in Fig. 3, the lower part being | Fullam, Stanger, Natal ; Charles Kenneth Felix Hague, 
Norman 


hidden by housings which contain a series of spring} London; Peter Hamilton, Buenos Aires ; 
stops. These come into operation in turn, depending | Robert Neal, London; Geoffrey Stewart Taitt, Trini- 
on the deflection, the result being that the springs| dad; Major Edgar William Taylerson, Betchworth. 
which can be made soft enough to absorb low-ampli-| Associate Member.—Walter Albiston, Chesterfield ; 
tude vibrations, become stiff enough to resist large| Thomas Sidney Backhouse, Corby, Kettering, 
lateral forces. A longitudinal thrust tube provides a | Northants; Leonard Richard Baker, London, S.W.19 ; 
250,000 Ib. horizontal connection between the bogie| Richard Ewsters Fitz-Symons Bampton, London, 
transom and the car-body underframe, as required by |§ W.1; Leonard Augustine Charles Bartlett, Luton, 
the specification of the Association of American Rail-| Beds.; Wouter de Vos, Johannesburg, Transvaal ; 
roads. 
250,000 Ib. vertical tie rods are provided between the| RCA F., Ottawa, Canada; Geoffrey Victor Engert, 
truck and body to control extreme vertical movements ; | Harrow : Christopher Evelyn Fenwick, B.E.Mech. 
these can be seen in Fig. 3. Vertical and lateral shock | (N.Z.), Chichester ; William Johnston Forster, London, 
absorbers, acting with the springs, are provided between | £17; David Blythe Foster, Ph.D., M.Sc. (Eng.) 
the bogie and car body. (Lond.), London, S.W.6; Captain Bernard John 
As, with the pendulum suspension, the points of body | Harris, B.E. (N.Z.). Rawalpindi, India ; John Edward 
support and lateral spring connection are above the | Hill, Keighley; 2nd Lieut. Felix Rudolph Paul Jung, 
floor level, the vertical and lateral loads are applied at| R.4.0.C.. Catterick: Norman Aldam Kellington, 
the same points. This makes a light body structure Scunthorpe; Stanley Burgess Leech, London, E.3; 
desirable, both because it reduces train-power require- Cecil Murray. Manchester : Lieut. Henry Maurice 
ments and simplifies the springing problem. It was} Notton, R.E., Birmingham: George Gordon Perry, 
therefore decided to take advantage of the high} London, 8.W.1; William John Pettitt, London, N.1i ; 


strength-weight ratio afforded by a stressed-skin struc- | Peter Ralph Purves, London, 8.W.1; Harold Joseph | 
ture, which gives, in effect, a thin shell forming a tube. | Richardson, Manchester: Albert Victor Roach, Knuts- 


If the diameter of such a tube is sufficiently large, the | ford. Cheshire: John Brown Sanderson, Nottingham ; 
walls may be extremely thin and yet provide sufficient | Farry Kendrick Swindells. Brentwood, Essex: Hans 
section to take the bending and shear loads. Buckling} fqward Tauchert. East Molesey, Surrey: Ronald 


is prevented by a system of rings and longitudinal | Graham Thomas, Johannesburg, Transvaal : Frederick | 


stiffeners, the finished structure forming a strong and | Grange Umpleby, London, N.W.1. 
rigid beam of light weight. : 

Various parts of the body, such as the centre sill, Belfast : 
the body-spring supporting elements, and the draw | we & ‘ 

. , . Seascale ; Graham “Godwin Bradbeer, B.Sc. (Bristol), 
gear, are necessarily of relatively heavy construction, | at age eer 7 ; 
but the main part of the structure is built up of very tg Be ne ‘ pages og ne gh coon 

. > ox, N ac 4 Ut t ts Jose 
light parts. It consists of a series of rings connected | atin, Matmend Bastia Githent esc me meena 
by longitudinal members and covered with thin panels. | Sash Gervane Gentine Geuthenten: View. Terence 
The floor is made from corrugated sheet. The whole | Ri h ‘d ” Bell a. He iin , 'B Be iE Seay 
of these members are connected together to form a | *°?8"* ow nage be Se. (eng.) 


is - | R.A.O.C., Chatham; Reginald Theodore James, 
single unit. Below the floor there is a central sill Suindon; Wyadiiem Benbow Lewis, B.A. (Canted) 
built up of plates and channels. It is 14} in. wide, 4 


5 in. deep, and 67 ft. 1} in. long. The floor beams, eg egg nee Mang — a 
which are of channel section, are spot-welded to the sill Mc a icsee ae : - Welst —_ . RA r ey 
and to central shear panels, which form a shear tie | °°T® Liverpool ; James Welsby Newton, B.Sc. (Eng.) 


between the sill and the corrugated flooring. The rings (Lond.), Eccles; William Sandham, Bilston ; Lieut. 
constituting the skeleton of the body are made up of the 
floor beams, the side posts and the roof carlines. These 
are welded together, the complete rings being connected 
by longitudinal members. The side posts and carlines 
are of Z-section and the longitudinal connecting mem- 
bers of so-called ** hat ” section, consisting of a channel 
with flanges. All are of high-tensile steel of 18 gauge. | 
The side panels, which are spot welded to this frame- 
work, are of 16 gauge high-tensile steel. The roof 
panel is of 18 gauge. All this material has an ultimate 
strength of 75,000 lb. per square inch. | Copper Development Association. 
The floor is of.stainless steel, 0-038 in. thick, and is | Classification of Copper and Copper Alloys. 
formed into square corrugations, 1} in. by lt in. The| oad, Rugby: Offices of the Association. 
centre sill and the shear panels are made from the same | Workshop Practice. 
material. The end frames of the body are necessarily |  yorkars, Engineering Students and Operatives. London: 
of heavier construction, and are built up of high-tensile| jyackney’s Public Libraries, Mare-street, E.8. 
steel having an ultimate strength of 80,000 Ib. per| snnual Report of the Brisbane City Council for 1940-1941. 
square inch. They are heavy enough to take the Brisbane : Clerk of the Council. 
collision loads required by the Association of American | rnstitution of Mechanical Engineers. 
Railroads specification. In general, the bodies were 
built up in independent sections and panels, afterwards 
brought together for assembly. 
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Volume 146. July to December, 1941. London: Offices 
of the Institution. 

Mining Year Book, 1942. <A Record of Companies In- 
terested in the Mining Industry. Compiler: W. E. 
SKINNER. London: W. E. Skinner, 20, Copthall- 








EXPORTS OF RUBBER TYRES AND TUBES.—A scheme 
for the allocation of a limited quantity of rubber available street, E.C.2. [Price 20s. net.] 
in the current quarter for the export of tyres and inner | Transactions of the Institution of Water Engineers. 
tubes has been arranged. For the purpose of facilitating Volume XLVI. 1941. Edited by A. T. HOpss, 
the scheme, the Board of Trade, after consultation with Secretary. London: Offices of the Institution, 
the Tyre Executive Committee of the Rubber Industry Abbey Orchard-street, Victoria-street, S.W.1. 
Export Group, have issued an Order (8.R. and O. 1942, | Understanding Basic Engineering by Question and Answer. 
No. 866, price 1d.), revoking all outstanding export By W. Hazett. St. Hugh’s School, Bickley, Kent: 
licences for rubber tyres and tubes. English Universities Press. [Price 2s. 6d. net.] 
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MAY 22, 1942. 
COLONEL 8S. J. THOMPSON, D.S.O., President of the 
Institution of Mechanical Engineers, has been appo nted 
; & representative of the Institution on the Enginecring 
’ | Divisional Council of the British Standards Institution 
>| in place of Mr. Davip E. Roperts, who has retired py 
; seniority. 
*| Mr. J. M. Dewar, M.I.Mech.E., has been elected c| 
*|}man and managing director of Messrs. Chadburn’s 
| Telegraph Company, Limited, Bootle. 
Mr. S. FRASER, A.M.I.Mech.E., has been made 
engineer of Messrs. International Alloys, Li: 
| Slough. 
Mr. F. C. 


STEPHENS, A.M.I.Mech.E., late of Kara 


William Arthur Robotham, London, | Electric Supply Corporation and of Messrs. Gokak Mills 
Ernest Wilson Steele, M.A. (Cantab.), Man-| Limited, Southern India, has been appointed supe 


intendent of the Municipal Works Department, C 
| . 
| Salisbury, S. Rhodesia. 


Mr. R. Grierson, M.I.E.E., has been nominated « 


M.I.E.E., has been nominated chairman of the M: 
and Instrument Section Committee, Mr. P. E. Rycrom 
M.B.E., M.1.E.E., chairman of the Transmission Sect 
Committee, and Dr. R. L. Smrru-Rose, M.1.E.E., chair 
man of the Wireless Section Committee. All the~ 
nominations are in connection with vacancies which 
occur on these committees on September 30, 1942. 

Mr. Victor T. Ep@vuist, M.Inst.M.M., has tx 
elected President of the Australasian Institut« 
| Mining and Metallurgy for 1942. 
Mr. GEORGE WALKER, A.M.1I.Mech.E., has reli 
| quished his position with the Baghdad Light and Pow: 
Company to take up that of works manager of the Ira 
State Railways. 


The Council of the Institution of Mechanical Engineer- 
have conferred the title of Secretary Emeritus of th: 
Institution on BRIGADIER-GENERAL MAGNUS Mowa‘ 
C.B.E., T.D., F.R.S.E., in recognition of his valuabk 
past services. 

Mr. Essineton Lewis, M.Inst.M.M., Director-General 
of Munitions in Australia, has been appointed Director 
General of Aircraft Production in the Commonwealth. 

Mr. J. Morton, M.1.E.E., M.1.Mech.E., chief engineer 
to the West Midlands Joint Electricity Authority, is to 
retire in September. Mr. L. F. Jerrrey, B.Sc. (Eng 
M.I.E.E., M.1.Mech.E., A.M.Inst.C.E., deputy chief 
engineer, is to succeed Mr. Morton as chief engineer. 

MESSRS. STURTEVANT ENGINEERING COMPANY 
LIMITED, inform us that their London office has been 
transferred from Bush House, Aldwych, W.C.2, to 
Victoria Station House, 189, Victoria-street, S.W.! 
(Telephone : ViCtoria 9201-3.) 








NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday 

The Welsh Coal Trade.—There has been no material 
| change in conditions on the steam-coal market during 
|} the past week. The demand continued on active lines, 
| from both home and overseas users, but with outputs still 
below the level reached a year ago, operators were unable 
to accept more than a very small percentage of the 
amount of business available. As a rule collieries already 
had sufficient business on their books from the essential 
users to provide an outlet for practically the whole of 
their potential outputs for some months to come and it 
| therefore seemed unlikely that business would become 
much easier to handle for some time. On export account 
| shippers had to contend with difficulties in obtaining the 
| necessary export licences and suitable shipping, as well 
}as in securing the required coals, and operations were 
| therefore kept at a low level. Best large descriptions 
| were well provided with outlets and remained very firm 
| Offers of the sized kinds were sparingly made for delivery 
| over some considerable time ; bituminous smalls remained 
|} scarce and were strong. As a result of the scarcity of 
these sorts a better interest was displayed in the higher- 
| grade dry steam smalls which were consequently busier. 








CANADIAN MINERAL PRODUCTION.—Official statistic- 
show that the value of all the minerals produced in 
Canada in 1941 was 553,941,000 dols. This total i- 
greater by about 5 


| 
| 
| 


5 per cent. than the 1940 figure and i- 
| the highest ever recorded for the industry. 


avenue, E.C.2; “ Financial Times,”’ 72, Coleman- | 


NATIONAL-CERTIFICATE AWARDS IN NORTHERN IRE- 


| LAND.—During 1941, 32 ordinary and 11 higher Nationa! 
| Certificates in Mechanical Engineering were awarded in 
| Northern Ireland. In addition, there were 14 cases of 
supplementary endorsements of ordinary certificates and 
one case of supplementary endorsement of a higher 
certificate. The total number of colleges And schools in 
Northern Ireland conducting approved courses is six. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Most of the large steel and engineering 
works will close down for one day at Whitsuntide, 
though some firms will close for two days. Production, 
however, will be in full swing by Tuesday. During the 
holiday urgent repairs will be carried out to plant and 


machinery. Steelworkers and engineers will have 
staggered annual holidays this year, the first batch 
taking the first week in June. Some firms, however, 


have decided to close down their works for a full week, 
as, in their opinion, this will be more convenient and 
economical. Production in the raw and semi-finished 
steel branches tendency to increase. Basic 
stec! is in demand for a variety of purposes, while the 
call for acid steel has reached a new high level. There 
is a strong demand for common open-hearth steels. 
Deliveries to Sheffield works of scrap, hematites, and 
pig iron have been maintained at a satisfactory level, and 
the consumption of steel-making alloys shows an in- 
crease. Active conditions obtain at rolling mills, 
foundries, press shops, rod and bar mills, sheet mills, 
and heat-treatment Progress in the heavy 
machinery and engineering branches has been fully 
maintained. Makers of ironworks’ and steelworks’ 
machinery and related equipment have numerous orders 
on hand, and are supplying a large amount of plant to 
manufacturing centres in other parts of the country. 
Ship steel, forgings, and castings are being sent from 
this area to associated shipyards in larger quantities. 
Concrete and cement-making plant is in demand, and 


shows a 


shops. 


the call for crushing machines, and steel balls for crush- | 


ing purposes is developing on favourable lines. Ore 
crushing machines are also in demand. 
include trench diggers, and 
mechanical shovels. In their efforts to increase produc- 
tion collieries are tending to use more machinery and 
labour-saving equipment underground. 

South Yorkshire Coal Trade.—The export position 
shows little change, but the inland demand for coal is 
brisk. Steelworks” and ironworks’ consumption of 
industrial coal is increasing. Steams are moving more 
freely, while smalls and slacks are in stronger demand. 
Electricity and gas works are building up stocks. The 
supply of house coal is normal for the time of year. 


in request excavators, 








NOTES FROM THE NORTH. 
GLasecow, Wednesday. 


Scottish Steel Trade.—The Scottish steelmakers are 


experiencing a very heavy demand for deliveries of 
material against Government contracts. Plates and 
sections are particularly active and practically all 


specifications coming forward are of an urgent nature. 
There is also a strong demand for special and alloy steels 
and production has been increasing steadily. In order 
to maintain output at the highest level there is a possi- 
bility that concentration will be resorted to which would 
permit steady running of the rolling mills on given sizes. 
Little change has taken place in the black-steel sheet 
trade during the week and although makers have a 
number of orders on hand they are not being unduly 
pressed by consumers. Prices are steady and are as 
follows :—Boiler plates, 171. 12s. 6d. per ton ; ship plates, 
161. 3s. per ton ; sections, 151. 8s. per ton ; medium plates, 
+ in. and thicker, rolled in sheet mills, 211. 15s. per ton ; 
black-steel sheets, No. 24 gauge, 22/. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. 
per ton, all for home delivery. 

Malleable-Iron Trade.—A fair amount of business is 
passing in the malleable-iron trade of the West of Scotland 
and although plant is being kept running constantly a 
larger demand could be met. The re-rollers of steel bars 
are not fully employed at the moment. Fairly good 
stocks of semies are held. The following are the current 
market quotations :—Crown bars, 151. 12s. 6d.; No. 3 
bars, 131. 12s. 6d. ; No. 4 bars, 131. 17s. 6d. ; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—The demand for pig-iron is 
still heavy and the Scottish pig-iron makers are experienc- 
ing heavy pressure from consumers. Hematite and basic 
iron are required in increasing quantities and the blast- 
furnaces are being worked at full capacity to meet the 
demand. Business in foundry grades some 
improvement, but with the building trade at its present 
low level the Falkirk foundries are rather quiet as their 
output consists mainly of domestic castings. To-day’s 
market quotations are as follow :—Hematite, $l. 188. 6d. 
per ton, and basic iron, 61. 0s. 6d. per ton, both delivered 
at the steel works ; foundry iron, No. 1, 61. 5s. 6d. and 
No. 3, 61. 3s. per ton, both on trucks at makers’ yards. 


shows 








CANADIAN Paciric Rartway.—The gross earnings of 
the Canadian Pacific Railway, for the first two months of 
1942, totalled 36,898,387 dols., against 28,792,684 dols. 
in the corresponding period of 1941 and 24,159,964 dols. 


Other machines | 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The restriction of distribution of 
commodities for general commercial undertakings is 
more severe than ever, practically the whole of the 
tonnage output now being required for the war indus- 
tries. Producers of nearly all descriptions of material are 
able to keep pace with the growing requirements of 
priority buyers. Interest centres largely in the efforts to 
deal satisfactorily with the heavy pressure for hematite 
iron and certain qualities of steel. 

Cleveland Iron Trade.—Iron-founders continue to make 
extensive use of scrap, but their steadily growing activity 
renders larger deliveries of pig necessary than are readily 
obtainable. The recognised market values of Cleveland 
pig are ruled by No. 3 description at 128s., delivered to 
buyers in the Middlesbrough district. 

Basic Iron.—There is no saleable basic iron, the nominal 
price of which remains at 120s. 6d., but output is main- 
tained at a rate which is sufficient to cover the heavy 
needs of the makers’ adjacent steel-producing plants, and 
enables occasional small additions to be made to reserves. 

Hematite.—Complaints of shortage in the supply of 
hematite continue to be heard, in spite of the extensive 
use of substitutes. High-phosphorus and refined irons 
are plentiful and are used as extensively as possible in 
place of hematite, and suitable steel scrap is readily 
taken up for requirements which are usually covered by 
hematite. Acquisition licences are granted very cauti- 
ously for essential needs only. Official quotations for 
hematite are at the level of No. 1 grade of iron at 
138s. 6d., delivered to North of England customers. 


Blast-Furnace Coke.—The saleable tonnage of Durham 
blast-furnace coke is considerable, but as the require- 
ments of local users are extensively covered and holders 
have substantial contracts to fulfil, new business matures 
slowly. The fixed prices are firm on the basis of good 
medium qualities at 37s. 6d. f.o.r. at the ovens. 


Manufactured Iron and Steel.—Stocks of semi-finished 
iron and steel have fallen to a low level, although the 
shortage is not embarrassing. At the same time, re-rollers 
are promptly taking up the output of steel semies and 
are using more sheet discard steel. Finished-iron firms 
have better bookings than has been the case recently, 
and are busiest in the branches manufacturing heavy 
commodities. The production of black sheets is satis- 
factory and the steel trade generally is very active. 
The demand for both special and open-hearth steels 
continues to increase and pressure for ship and boiler 
plates is especially heavy. 





is still in excess of the supply. 








INSTITUTE OF PuHysiIcs.—The Board of the Institute 
of Physics inform us that they have recently admitted 
into the membership of the Institute seven Fellows and 
19 Associates. Twenty-two subscribers and 20 students 
have also been admitted. 


THe NEwcoMEN Socrety.—The summer meeting of 
the Newcomen Society is to be held at Colchester on 
Thursday, June 11 (not Friday, June 12, as originally 
arranged). Members wishing to attend are asked to 
notify the Assistant Secretary at 43, King’s-road, Lon- 
don, S.W.3, enclosing a registration fee of 1s. per person, 
not later than Monday, June 8. Members may bring 
guests to the meeting. Details of the itinerary will be 
sent to those taking part. 

CONTROL OF INDUSTRIAL ALCOHOL.—The Ministry of 
Supply has issued the Control of Molasses and Industrial 
Alcohol (No. 16) Order, 1942 (S.R. and O. 1942, No. 774, 
price id.), reducing the minimum quantity of industrial 
alcohol (other than mineralised methylated spirit) above 
which dealings are subject to licensing. Licences will 
now be necessary for quantities exceeding, in the aggre- 
gate, one gallon in any period of one calendar month. 
All inquiries and applications for licences should be 


Great Burgh, Epsom, Surrey. 

TECHNICAL BOOKS FOR PRISONERS OF WarR.—The War 
Organisation of the British Red Cross Society and Order 
of St. John of Jerusalem have in operation a scheme for 
the distribution of technical books to prisoners of war. 
Such books need not be new, provided they have no 
marginal notes. Engineers who wish to give books 
under this scheme are invited to send, in the first place, 


publication, to Miss E. Herdman, M.A., Educational 
Books Section, Prisoners of War Department, War 


John, the New Bodleian, Oxford. The list will be 
scrutinised by the Department and correspondents will 





in January and February of 1940. 





be informed regarding which are needed for distribution. 


Scrap.—The demand for the heavier grades of scrap | 


addressed to the Molasses and Industrial Alcohol Control, 








| NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JUNIOR INSTITUTION OF ENGINEERS.—To-night, 7.30 
p.m., The Royal Institution, 21, Albemarle-street, W.1. 
The Ninth Quadrennial Gustave Canet Memorial Lecture : 
* Scientific Research and Development in the Empire,”’ 
by Professor A. V. Hill, F.R.S. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
May 26, 7.30 p.m., Sheffield Metallurgical Club, 198, 
West-street, Sheffield, 1. Informal Meeting for dis- 
cussion of questions raised by Members. 
| RoyaL Society or ArRtTs.—Wednesday, May 27, 
| 1.45 p.m., John Adam-street, Adelphi, W.C.2. Ordinary 
Meeting. ‘‘ The Post-War Home: Its Interior and 





Equipment.” Lecture XII, “‘ Conclusions,”’ by Mr. A. C. 
| Bossom. 
BRITISH ASSOCIATION OF REFRIGERATION.—Wednes- 


day, May 27, 6 p.m., The Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, Westminster, 
8.W.1. “Sea Transport of Refrigerated Produce in 
Wartime,”’ by Mr. J. R. Beveridge. 

INSTITUTION OF ELECTRICAL ENGINEERS.— North 
Midland Students’ Section: Saturday, May 30, 2.30 p.m., 
The Hotel Metropole, King-street, Leeds. Annual 
General Meeting. Film Display. ‘(To be preceded by a 
luncheon. |} 

INSTITUTION OF PRODUCTION ENGINEERS.—Nottingham 
| Section : Saturday, May 30, 3 p.m., The Victoria Station 
| Hotel, Nottingham. Informal Discussion on “‘ Production 
Control.”’ 
| 


| 











WILBUR WRIGHT MEMORIAL LECTURE.—Tl¢ thirtieth 
Wilbur Wright Memorial Lecture of the Royal Aero- 
| nautical Society will be delivered on Thursday, May 28, 
at 6.30 p.m., by Lieut.-Colonel Lord Brabazon of 
Tara, M.C., F.R.Ae.S., vice-president of the Society. 
The title of the lecture will be “‘ Ad Astra” and the 
meeting will take place at the Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, London, 
S.W.1. rc 
STRAW AND UNPROCESSED VEGETABLE PACKING TO 
AUSTRALIA.—The Board of Trade have been asked by 
the High Commissioner for Australia in London to invite 
| the attention of exporters to the fact that the conditions 
governing the importation of straw packing into Australia 
have now been extended to all unprocessed vegetable 
packing. Details regarding these conditions may be 
| obtained from the High Commissioner’s Office, Australia 
House, London, W.C.2. 1 
THE INSTITUTION OF MINING ENGINEERS.—Mr. Francis 
Edmond has been elected President of the Institution of 
| Mining Engineers in succession to the late Mr. E. O. 
| Forster Brown. Mr. John Brass has been Acting-President 
| during the interval between the death of Mr. Forster 
| Brown and the election of Mr. Edmond. The latter is 
| director and general manager of the Wigan Coal Corpora- 
tion, Limited, and is a past-president of the Manchest 
| Geological and Mining Society. He was a vice-president 
of the Institution of Mining Engineers in 1936-37, and 
has been a member of the Council for many years. 





ROYAL AERONAUTICAL SocrETy.—The Council of the 
| Royal Aeronautical Society have recently had under 
consideration the introduction of a new syllabus for the 
| associate-fellowship examination of the Society in May, 
1943. Notice was given some two years ago of the pro- 
visions of the new syllabus, but the increasing difficulties 
created by the war situation have caused the Council to 
| defer putting the new syllabus into operation until at 
| least six months after the cessation of hostilities. The 
| present syllabus, therefore, will be continued until further 
notice. Students who have been preparing for subjects 
| which appear in the new syllabus and not the old, how- 
ever, will have a paper set on these subjects so that they 
will not be penalised. 


| 
| 
| THREAD-GRINDING MACHINE.—A recent product of 
| Messrs. Landis Machine Company, U.S.A., for which 
| firm Messrs. Alfred Herbert, Limited, Coventry, are the 


| British selling agents, is the No. 6 Precision thread- 
| grinding machine for which exceptional accuracy and 


| finish of work is claimed. It will handle external threads 
| up to 6 in. in diameter by 12 in. long, maximum distance 
between centres 24 in. Wheel speeds, in infinitely small 
steps, between 900 r.p.m. and 2,800 r.p.m., are obtainable, 
ithe drive including a motor-generator set producing 


a list of the books, showing authors, titles and dates of direct current for the spindle motor. The work speed is 


similarly variable between 3 r.p.m. and 148 r.p.m. 
Control of both motions is by rheostat, speed regulation 


Organisation of the British Red Cross and Order of St.| to compensate for wheel wear is, therefore, easy. An 


automatic wheel-truing device, the operation of which is 
indicated by a signal light, provides an effective means of 
maintaining thread size. 
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THE SERVICING AND MAINTEN- 
ANCE OF CIVIL AIRCRAFT. 


One of the many problems confronting these respon- 
sible for the maintenance and repair of aircraft, aero- 


engines, airscrews, and ancillary equipment is that of 


providing the highly specialised plant, tools and test 
rigs necessary for the efficient handling, processing, 
and testing of the many components of modern aircraft. 
At the outset, the British Overseas Airways Corpora- 
tion, which has to operate throughout the world a 
large and fast air fleet at a high standard of efficiency. 
encountered problems of considerable difficulty in 
respect of servicing equipment. The Corporation, 
therefore, decided to form, as an adjunct to the service 
engineering department, a service equipment section, 
which would be entirely devoted to the design and 
development of special equipment for maintenance 
and overhaul. This section, under the control of 
Mr. F. 8S. Saunders, commenced by turning out equip 
ment which could not be purchased outside. Later, 
the scope of its activities increased until it has now 
become a self-contained factory, comprising drawing 
and printing offices, stores, machine, fitting, erection, 
and ¢onstruction shops. In it are produced rigs for 
testing, tools, jigs and fixtures, and other specialised 
equipment, some of which have been adopted by 
contractors controlled by the Ministry of Aircraft 
Production. 

Of the wide range of products of the section, we 
may mention the universal instrument stand, which 
was produced to test instruments and units not 
included with the engines, such as Sperry Autopilot 
instruments, oil pumps, vacuum pumps, oil gauges, 
temperature gauges, flow meters, etc. The universal 
airscrew stand was designed to receive the airscrew 
straight from the engine and to transport it in a 
vertical position to the airscrew repair shop. By 
means of a handle and rotating mechanism the air- 
screw can be turned from the vertical to the horizontal 
position for stripping purposes. Assembly and blade- 
angle checking, torque loading, etc., can also be carried 
out, and the airscrew can be stored on the stand in the 
minimum amount of floor space. An airscrew-blade 
twisting machine for pre-formed shapes has been 
constructed to re-set the helix angle in airscrews which 
have been damaged. It is a hydraulically controlled 
unit with two double-acting cylinders, each anchored 
to a moving head, and by the operation of a single 
handle and control valve the correct helix angle can 
be restored. 

During the straightening of the blade the pitch angle 
is liable to be altered and to prevent this from occurring 
an automatic press tool was designed to be attached 
to the press ram. This tool, which is operated auto- 
matically by contact with the object to be pressed, 
maintains the pitch angle under any conditions. To 
ensure the correct functioning of the airscrew before 
going into service, a test bed was devised, which is 
capable of testing the airscrew for pitch change while 
it is stationary, feathering and unfeathering, checking 
up on the dome assembly for proper working of valves, 
and pressure-testing the complete unit. It also tests 
the constant-speed unit for governing, accurate manual 
action and internal pressure, as well as for flow or 
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volume of oil. Since the bed is fitted with numerous 
controls, flow meters, gauges and tachometers, which 
have to be adjusted, in addition to the necessary 
function tests, full instructions are inscribed on a 
cylinder with an internal drum. This cylinder is 
provided with small oblong windows, showing only the 
instructions applicable to the particular test in pro- 
gress. The test required is located by rotating the disc 
attached to the central drum against a pointer indi- 
cating the test to be carried out, a spring-loaded ball 
catch locking the central drum in position. The power 


for the rig is supplied by a 6-h.p. variable-speed motor. | 


Another test bed, the Autopilot, horizon and gyro 
rudder test rig, is constructed so as to ensure that the 
instruments behave in precisely the same manner 
as they would were the aircraft banking, climbing, 
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diving or yawing. The instruments are also tested 
for recovery by the bed, which is designed to function 


at angles from 3 deg. to 15 deg., and to reverse the 


motion each minute. The apparatus is operated by : 
single control. As a final example of the work of tl 

Section a plug-testing machine and servicing equi} 

ment may be mentioned. With this equipment aero- 
engine sparking plugs can be rapidly tested for per 
formance. Briefly, it consists of a dial gauge to 
measure the electrodes for grinding, a press for setting 
the points, a surface grinder and apparatus which is 
capable, under the control of a single lever, of testing 
}a plug for pressure at the glands and at the points. 
| The time taken for the test is about three seconds. The 
Corporation, which is Government-owned and non 
| profit-making, is now operating over 40,000 miles. 





ne\ 
sta 
at 
or 


ple 
col 
the 


Ur 








MAY 22, 1942. 


ENGINEERING. 


Offices for Publication and Advertisements 
35 & 36, Bedford Street, Strand, London, W.C.2 





We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- | 
ces, and that no connection exists between 
this Journal and other publications bearing some- 


LESQUARE 


tered 

what similar titles. 

TELEGRAPHIC * ENGINEERING,” 
ADDRESS LONDON. 

TELEPHONE NumBER—TEMPLE BAR 3663 (2 lines) 








SUBSCRIPTIONS, HOME AND FOREIGN, 
“ ENGINEERING” may be ordered from any 


newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 


at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance : 


For the United Kingdom £3 5 0O 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies £3 3 0 
For all other places abroad 
Thin paper copies £3 3 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 

When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
enders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages six words. When an advertise- 





ment measures an inch or more the charge is 12s. per | 
Payment must accompany all orders for single | 


inch. 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. 
wide, divisible into four columns, of 2} in. in width. 


Serial advertisements wi! be inserted with all practic- 
| 


able regularity, but cannot be guaranteed. 


a 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to s i advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands by 
Saturday morning, otherwise they will 
taken as correct. The i will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 





All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.’ Post Office 
Orders should be made payable at Bedford Street 
Strand, W.C.2. 


’ 


~ TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from !|8 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 














The pages are 12 in. deep and 9 in. | 





ENGINEERING. 


4II 











CONTENTS. 


in the general term of “ trade balance’; and it is 

page | not too soon to consider now what is likely to be the 

, | Surge Propagation—III (Jllus.) 401 | effect on trade relations of the vast unbalancing 
. | Literature.—Practical Marine Diesel Engineering... 403 | forces that the war has called into being. 

Inland Navigation and Canals (Jllus.) 403 Those of our readers who habitually study the 


The North-Lincolnshire Iron and Steel Industry 


entries under the heading of “ Books Received ” 





and Research 405 4 , “ 
Light-Dimming Equipment for A.R.P. Signalling may have observed the inclusion of Ay sgpaec of 
(IUlus.) 406 | pamphlets, many of them by prominent industrial- 
Progress in Tin Research 406 | ists, emanating from the Individualist Bookshop. 
Heavy-Duty Screw-Cutting Lathe (/ilus.) 407 | Pamphlets, as a general rule, do not call for detailed 
Pendulum-Mounted Railway Passenger Coach review on the scale customary with the technical 
(1Ulus.) .............. 407 | works in which this journal is particularly interested, 
| Institution Elections 408 | but the problems of future trade are likely to con- 
| Books Received 408 


cern the manufacturers of engineering products 
quite as intimately as those engaged in the pro- 
409 | duction of the more general “‘ consumer goods ”’ ; 
409 | and they have just as much reason to view with 
409 | concern the prospect of the “ Hard Times Ahead ” 
409 | which are the theme of the most recent of the series. 
410| The author is that militant capitalist, Sir Ernest 
411 | J. P. Benn, whose belief that “ progress has always 


408 
408 


Personal 

Notes from the South-West 

Notes from South Yorkshire 

| Notes from the North 

| Notes from Cleveland and the Northern Counties 
| Notices of Meetings 

| The Servicing and Maintenance of Civil Aircraft 
| Post-War Prospects 





Poe Power Situation in Canada = and will always come from the individual,” and 
oves « “ . Y ° e 
a . : > only cti the State is res 

| Obituary.—Sir Joseph Larmor, F.R.S. Dr. G. G. |“ that the only function of the oe S'S teen 


Stoney, F.R.S. (with Portrait). Dr. John Miller 
| Letters to the Editor.—Some Technical Terms. Long- 
Distance Power Transmission by Alternating- 
Current 

| Joseph Bramah and His Inventions 

Labour Notes 

Roughened Hull Surface 

Gas Producers for Road Vehicles (/llus.) 
Catalogues 

** ENGINEERING ” Patent Record (/llus.) 


ENGINEERING 


414 |and regulate” gains renewed strength as the pro- 
| posals for post-war regimentation of every activity 
| of the individual become more numerous. 

415) Whatever may be the personal reactions of the 

415 | individual reader to Sir Ernest Benn’s deductions, 

ae | there is, unfortunately, no ground for questioning 

his primary point; namely, that Great Britain, 

429 | after being a creditor nation since the beginning of 

420 | the industrial era, has been reduced in the brief 

| space of a quarter of a century to the position of a 

| debtor nation by the strain of financing two major 

|wars. British investments overseas have eithet 
| been realised to meet urgent war commitments, or 
| have been lost by enemy action, so that the hundreds 
of millions sterling, which previously served to 
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FRIDAY, MAY 22, 1942. pay for the annual imports of essential foodstuffs, 
| will be no longer available for that purpose when the 
Vou. 153. No. 3984. war is over. Canada has eased the present financial 


| position by the magnificent gift, in January of this 
ee ~~ | year, of a thousand million dollars’ worth of food 
| and munitions, supplemented by a loan of 700 million 
POST-WAR PROSPECTS. | dollars, free of interest for the duration of the war. 
THE decision of the United States War Production The United States, a month later, virtually can- 
Board to abandon more than half of the original | celled the obligation to repay the enormous amounts 
plans for the construction of munition factories, in | expended under the Lease-Lend Act by an agree- 
| order to devote to direct production the labour and |ment requiring only that materials not actually 
| materials that otherwise would have been required | consumed shall be returned after the war, if they are 
| for plant expansion, is stated to be the result of two | likely to be of service for the defence of the United 
| main influences ; namely, the belief that the progress States and that Britain shall reciprocate with such 
| of the war will not require so long-range a programme articles as it may be practicable to supply. Both 
of industrial extensions as seemed at first to be | of these munificent acts were inspired by the needs 
necessary, and the realisation that the productive |of the war, but, as Sir Ernest observes, they are 
ability of American industry is even greater than | clear evidence of the inability of Britain to pay 
had been supposed. It may, of course, be merely | for the supplies obtained from the North American 
symptomatic of an awakening to the knowledge that continent. 
the original programme was framed on such a scale| In time of war, there apd be sound reasons why 
that even the vast resources of the United States | Canada and the United States should dip deeply 
ild be unequal to the task of implementing it, | into their national pockets in order to sustain the 
British people in a fight which affects the whole 
world ; but there is no reason why they should 





| wou 
| but the indications are rather that the pace of events 


|is quickening to such an extent that, if the end of 


|the war is not actually in sight, at least its future 
|course can be more clearly visualised, and the 
prospect is more encouraging than it appeared six 
months ago. 

Whatever interpretation may be put upon this 
curtailment of the plans of the War Production 
Board, it is, becoming increasingly evident that the 
facilities for manufacture possessed by all the 
| warring countries have been expanded to a point 
| that is going to produce a profound effect upon the 
trade balance of the post-war world. For some time 
after the cessation of hostilities, much of this produc- 

















continue to do so under peace conditions, merely to 
support the British people in the standard of living 
to which they have become accustomed, much less 
on that Utopian level which irresponsible visionaries 
so freely promise for the future. Already, to quote 
Sir Ernest’s words, ‘‘ thousands of millions of foreign 
property giving us the right to draw vital supplies 
from the earth’s abundance have been lost to us. 
In their place, we hold certificates for the various 
categories of war savings, giving usa claim upon our 
own earnings, upon the products of our own island, 
but having, in spite of their astronomical figures in 


; P tive capacity will be fully engaged in making good | money, no power to attract a single tea leaf, a foot of 
Number of the Editorial the wastage of war, and it is a reasonable assump- | timber, or a pint of petrol to our use. People who 
Department is Hayes 1730 tion that the greater portion of the trade thus | talk of better times to come after the war overlook 


artificially created will be sponsored, and payment | the hard elementary circumstance that we are no 
|for it arranged, by the Governments concerned; | longer the world’s creditors.” 

partly from the desire to ease the transition from a In the matter of food alone, it is not possible for 
| war to a peace economy, and partly because ordinary | Britain to be self-supporting, when the population 
‘commerce is likely to find itself in so chaotic a | of England and Wales averages 684 to a square mile. 
| condition that State trading in necessaries may well | Germany, in spite of Hitler's cry for Lebensraum, 
prove to be the only practicable course. Eventually, | has little more than half that density—only 360 
however, it may be expected that there will be a persons to the square mile. In the United States, 
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gradual resumption of normal international trading, | 
|and with it a recrudescence of those problems of | 
‘international finance which are briefly summarised 


| the density is 43, and, in Russia, it is only 23 to the 


square mile. Nations that are so thinly distributed 
as the United States and Russia might contrive to 
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exist on their own land without risk of phosient 
] 


starvation, but a land so crowded as Britain must 
import a large proportion of the people's food | 
requirements ; and, to import it, must be able to| 
pay for it in either cash, goods or services. It is| 
attractive to think of the Atlantic Charter being | 
interpreted in such a way as to ensure that the 
surplus of other lands is distributed to those that | 
are short of the particular commodities in question ; | 
but it is difficult to see how such an arrangement can 
be organised on any basis that shall be not merely | 
satisfactory, but permanently satisfactory—and it 
must be remembered that a prime essential in any 
post-war reconstruction is a reasonable measure of 
stability to enable the wastage of the war to be 
made good. Moreover, supposing that a satisfac- 
tory World Authority is evolved, to control the dis- 
tribution of the available products, it is certain (to 
quote Sir Ernest again) that such an authority would 
not be justified in allotting to Britain, or any other 
debtor nation, a higher standard of [ving than pre- 
vails in the primary producing countries. Hitherto, 
the British standard has been higher than that of 
many of the countries from which imports have been 
drawn. 

The simple explanation of what Sir Ernest Benn 
calls ‘‘ the phenomenon of Britain ”’ lies, he declares, 
in “ the individual character and personal genius of | 
the Englishman” and the fact that “the English 
alone of all the peoples of the western world have 
enjoyed nine full centuries of a degree of stability 
and continuity in government denied to the rest. 

. . » Those qualities provide the complete ex- 
planation of our ability to live 684 to the square 
mile, and also provide the only hope of world 
recovery.” Some part of the employment pro- 
blems of the post-war period are likely to be solved 
by the need for policing Germany ; this will main- 
tain a certain demand for equipment, and will 
transfer the feeding of the policing force to the 
agriculture of the Continent, which is less heavily 
stressed, on the basis of population per square mile, | 
than that of this country. For the rest, Sir Ernest’s 
solution is that productive industry must be freed 
from all barriers and restrictions, so that “ the | 
natural creative forces— freedom, competition, 
supply, and demand ’—can again be brought into 
service. It must be realised by all concerned that 
any sort of restraint of trade is against the public 
interest. There must be real liberty— including | 
the liberty to combine in trade unions, rings, cartels, | 
and co-operative buying and selling—but no com- | 
bination should have the right to say that those who | 
prefer to remain outside may not work or trade | 
except upon their own monopolistic terms. British | 
ports must be opened freely to the commerce of the 
world, to encourage the import of real wealth in 
the form of goods, and also the re-establishment of | 
the entrepét trade which formerly provided a sub- | 
stantial proportion of the “ invisible exports ""— 
services to other nations—that contributed so much | 
to Britain’s one-time commercial pre-eminence and 
social amenities. A primary essential also, in Sir | 
Ernest’s opinion, is the liquidation of every depart- | 
ment of Government purporting to “help our 
trade,” followed by “ a wholesale reduction of those 
departments of State concerned with the regulation | 
of commerce and industry.” 

To carry through successfully so fundamental a 
change of mind and practice, Sir Ernest admits, 
calls for the advent of “an economic Churchill to 
inspire the spirit of our people with ‘ toil and sweat ’ 
and hardship,” and he fully expects that the process 
will involve a period of “harrowing chaos” ; 
but, he contends, the alternative is “ starvation, 
the forceful reduction of our population to eight or 
ten millions, the end of Britain’s glorious leader- 
ship,” and, in any case, “ the chaos of freedom is | 
as nothing to the chaos of control.”” We have) 
quoted Sir Ernest Benn at some length, and do not 
necessarily endorse everything that he writes ; but 
there is so much sound sense in his presentation of | 
the post-war prospects confronting a Britain unable 
to pay its way as in the past, that differences of 
opinion on minor details should not be allowed to | 


| of the United States and formed 71-5 per cent. of the 


THE POWER SITUATION IN 
CANADA. 


Putp and paper constitute Canada’s greatest 
manufacturing industry: the capital invested, the 
salaries and wages paid, and the value of the product 
exceed those of any other type of manufacture. In 
1940, the excess value of exports over imports in this 





industry amounted to 234,254,085 dols. and as the 
favourable trade balance of the country as a whole | 
for that year was only 111,263,873 dols., it is clear | 
that pulp and paper were the mainstays of the finan- | 
cial status of the country. Of the total paper manu- 
factured, 81-1 per cent. was newsprint and of this 
92-5 per cent. was exported. The Canadian pro- | 
duction of newsprint was more than three times that 


total North American production. For each ton of 
daily output of newsprint, a power installation of 
approximately 100 h.p. capacity is required and in 
normal times the pulp and paper industry purchases 
more than 50 per cent. of all power sold for industrial 
purposes by central stations. About 40 per cent. of | 
the power is utilised in electric boilers. 

This industry, so important in the normal econo- 
mic life of the country, has furnished a most 
valuable power reserve in war time. The figure 
of 50 per cent. of industrial power utilised in the 
manufacture of pulp and paper, which is quoted 
above, fell, in 1940, to 36 per cent. The difference 
represents the diversion of energy, largely from 
electric-boiler use, to the manufacture of munitions, 
which, in Canada in particular, includes much metal- 
lurgical production. Extra power has also been 
made available for munition work by the continua- 
tion of daylight saving during the winter months. 
It would appear that further measures are in con- 
templation, and Dr. Thomas H. Hogg, in an address 
delivered on February 10 to the Ontario Municipal 
Electric Association and the Association of Municipal 
Electrical Utilities, stated that restrictions would 
be placed “on sign lighting, commercial and store 
window lighting, possibly street lighting, and certain 
forms of domestic use.’’ Dr. Hogg is chairman and 
chief engineer of the Hydro-Electric Power Commis- 
sion of Ontario. 

In the discussions centring around the question ot 
fuel rationing in this country, the point has some- 
times been made that electric power could be saved 
by imposing lighting restrictions on shops. The 
matter has not received much attention, and actually 
the lighting load on most of our generating stations 
does not represent an important part of the total. 
Dr. Hogg stated that ‘* thousands of horse-power can 
be conserved,” but some of the methods of saving 
which he mentioned cannot be applied here, simply 
because they have already been discounted by the 
blackout. The problems in Canada and Great 
Britain are the same : each requires more power for 
munitions production. This country is concerned 
with the production and utilisation of coal, and 
Canada with water power. 

We dealt with a Review of Hydro-Electric Progress 
in Canada during 1941, issued by the Dominion 
Water and Power Bureau of the Department of 
Mines and Resources, on page 152, ante. The same 
authority has now publisked a further report bearing 
the title Water-Power Resources of Canada. This 
return adds much valuable information to that pro- 
vided by the earlier one and furnishes a general 
account of the power situation in the country, from 





which , possibilities of proximate and ultimate 
development may be estimated. The present posi- | 
tion in Ontario, for which Dr. Hogg speaks, may be | 


| taken as a fair average representation of that in the | 


country as a whole. Ontario is probably the most | 
highly industrialised province, although actually it | 
does not head the list for installed hydro-electric | 
plant. That position is held by Quebec, for which 
the figure is 4,556,943 h.p. as compared with | 
2,617,495 h.p. for Ontario. Dr. Hogg states’that in | 
December, 1938, the total primary demand on the | 
Southern Ontario system of the Province nod, 
1,330,000 h.p., and the dependable power resources | 
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chased power and by the agreement with the United 
States by which additional water diversion has been 
permitted on the Niagara River. Actually, how. 
ever, it has been necessary on occasion to limit 
supplies to less essential customers. It is estimated 
that by the end of this year a further growth in 
demand of 300,000 h.p. will have to be met. New 


generating plant is expected to provide 129,000 h.p. 
of this and it is hoped to purchase an additional 
50,000 h.p. This will still leave a serious shortage 
and the methods of restricting supplies for secondary 
purposes will probably have to be extended. 


The power supply of Canada as a whole is almost 
entirely dependent on hydro-electric stations, which 
provide more than 98 per cent. of the total output. 
This is an important factor in maintaining its inte: 
national exchange position ; without it very large 
coal imports would have to be paid for. The situa 
tion, however, has the weakness that unfavoura)h|e 
climatic conditions may, at times, temporari| 
reduce the amount of power available. On the 
other hand, favourable conditions may increase it, 
and in Southern Ontario last year supply diffi 
culties were eased by abundant water supplies 
The extensive transmission systems which have been 
installed provide a safety factor in enabling areas 
differently affected by climatic conditions to operate 
in conjunction. The rapidly growing munition 
load may impose restrictions on secondary cus 
tomers this year, but interconnection and many 
important extensions now in progress should ease 
the situation by 1943. 

The possible future industrial development of 
Canada, in so far as that depends on power supply, 
appears to be almost limitless. The total water 
turbine installations of the country now amount 
to 8,845,038 h.p., and the available 24-hour power 
at 80 per cent. efficiency of conversion is esti 
mated by Dominion Water and Power Bureau 
at 33,617,000 h.p. This figure is based on six-months 
flow and refers only to rivers and falls which have 
been surveyed. There are many additional possible 
sites which have not yet been sufficiently carefully 
examined to enable output from them to be esti- 
mated. The figure of 33,617,200 h.p. would corre- 
spond to a turbine installation of about 43,700,000 
h.p. The difference in the two figures is based on 
present installations in which it is found that 
turbine capacity averages 30 per cent. greater than 
the 24-hour output on which undeveloped sites 
have been rated. 

Metal mining, one of the staple industries of 
Canada, forms an important part of her contribution 
to the war effort. The country holds the premier 
position in the production of asbestos, nickel, 
platinum and probably radium ; possibly the second 
position in the production of gold; the third in 
silver, copper and zinc; and the fourth in lead. 
More than 99-5 per cent. of this production is carried 
on in two main physiographic regions which together 
form more than two-thirds of the area of the 
Dominion in which abundant water power is avail- 
able. One of the areas, the Canadian Cordillera, 
forms the northern continuation of the mountain 
belt bordering the Pacific Ocean, which is so prolific 
in metal production in the United States, Mexico and 
South America. Although there are extensive coal 
deposits in this Canadian region, the water-power 
plants are able to supply current on such favourable 
terms that mining and recovery are almost exclu- 
sively carried out with hydro-electric power, which 
provides facilities for handling large quantities of 
comparatively low-grade ore on an economic basis. 
The second area, lying farther to the east, and known 
as the Canadian Shield, is of highly-mineralised 
pre-Cambian formation and contains innumerable 
lakes drained by rocky streams which provide low- 
cost hydro-electric power in the neighbourhood 
of the mines. South of the Canadian Shield, there 
is a comparatively small area of Appalachian for- 
mation which contains the largest known deposits of 
asbestos, and from which 60 per cent. of the world’s 
production is mined. Although half the total coal 
output of Canada comes from this area, hydro- 
electric power is used almost exclusively for the 


obscure the sanity of the main theme that neither | 1,610,000 h.p., giving an active reserve of 280,000) mining of asbestos. The paramount position occu- 


politicians not bureaucrats have ever produced an 
ounce of food and that a nation cannot live in-| 
definitely on the charity of other nations. 


h.p. By December, 1941, the demand in Southern | 
Ontario had risen to 1,930,000 h.p. The increase has 
been met largely by increasing the amount of pur- 


pied by water-power plants in Canadian industry is 
an important asset at present with such heavy 
demands on the man-power of the Empire. 
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| the development of water power. 


NOTES. 


ScIENTIFIC KNOWLEDGE AND THE FARMER. 


| could not compare with such countries as the United 


| States and Russia, but something like 1} million h.p. 
Ar a meeting of the Parliamentary and Scientific of water power was available. , 
Committee, held in London on Tuesday, April 28, | @!uminium at the Foyers plant, Inverness-shire, had 
a discussion on “The Better Dissemination of | commenced m 1896, and at the Kinlochleven plant, 
Scientifie Knowledge among British Farmers ”’ was | Argyllshire, in 1907. In recent years the Lochaber, 
initiated by Lord Bledisloe. Speaking as a former | Galloway and other schemes had been completed. 
chairman of two of the National Agricultural Re- For the best use to be made of the untapped 
search Stations and of the Imperial Agricultural | ™*°Y®S of water geet throughout the world, and 
Research Conference of 1927, Lord Bledisloe sub- | pecially in the British Empire, comprehensive 
| inland-water surveys were necessary. These should 
| deal not only with rain and snowfalls but with such 
| questions as soil absorption and water evaporation. 
In the United States these matters were the concern 
results or of science generally, as applied to his most | of the Federal Weather Bureau and the Geological 
vital industry. During the past 50 years, Lord | Survey and, in Canada, of the Meteorological Service 
Bledisloe had travelled in all the chief agricultural | @°4 the Dominion Water-Power and Hydrometric 
| Bureau. Switzerland, Italy and the Scandinavian 
| countries all possessed Government departments 
dealing with questions relating to hydro-electric 
wasat home. He urged that technical and scientific | POWT but, in this country, so far, too little atten- 
knowledge should be spread among the farms and | “0 had been paid to these matters. Furthermore, 
small holdings of this country (whether sought for | W8%tT-power developments in the Scottish Highlands 
or not) as a normal and routine activity of the | and elsewhere in this country had always been the 
Government in time of peace, and not merely as an | subject of controversy and the Bills promoted in Par- 
emergency measure in time of war; and that it| liament invariably received much adverse criticism 
: from interested parties. 


mitted that there was no country in the world where 
better agricultural research work was done than in 
England, and none in which the average farmer 
was more ignorant of its economically valuable 


countries except Russia, and it had been his experi- 
ence that the research work done in England and 
Wales was better appreciated overseas than it 


should be done, not merely or mainly through the | 
distribution of leaflets, but by personal contacts, | 
demonstrations and advice. There was closer | 
personal contact in Scotland, where over 100 local| In order to speed up the output of war materials, 
demonstration farms were being established, than | the Ministry of Supply is issuing a monthly “ stock 
in England and Wales. In Canada, there were 34 | list’ in which details of surplus stocks of ferrous 


NatTionaL Stocks oF ScrpLtus METAL. 


local experimental farms, and 217 “ illustration|and non-ferrous metals are to be published. By | 


stations’; periodical “ field days ’’ were attended | this means those engaged on work of national 
last year by over 42,000 farmers. In the United | importance will be made acquainted with what 
States, the agents of the Extension Service of the | quantities of surplus processed raw materials are 
Department of Agriculture were in direct contact | available, either on account of cancelled or amended 
with some 6,000,000 farming families, giving per-| contracts or by reason of excessive trade stocks. 
sonal advice and distributing excellent pamphlets} Each type of material, with its specification and 
expressed in simple popular language. Denmark | quantity, will be published with an item number, 
possessed 138 local agricultural societies with | these items including metal in the form of sheet, 
111,500 members and 1,281 small-holders’ societies | plates, strip, joists, tees, channels, bar, tube, and 
with 92,650 members ; these societies dealt solely| wire. On inquiry the intending purchaser will 
with technical—not political—matters, and em-|be put in touch with the holder of the surplus 
ployed advisers who were, at the same time, college | material. If it is privately owned, the interested 
graduates and practical farmers. Belgium—where | parties will be left to make their own arrangements 
the conditions most resembled those in Britain— | with regard to price and delivery, subject to the 
had 29 regular organisers, with expert assistants, | general principle that the selling price shall be the 
engaged in popularising the methods of agricultural | controlled price and that no additional charges are 
science. In New Zealand, he feund, the average| permitted. All holders of surplus stocks should 
farmer not only tolerated the expert State assistance | report particulars, including specifications, of the 
provided by the Department of Agriculture, but | material available for disposal, to the Directorate of 
welcomed it. Lord Bledisloe thought that there | Economy (Disposals), Steel House, Tothill-street, 
was much to be learned from Italy and Germany— | London, 8.W.1, so that details can be inserted in 
especially the drainage schemes in Italy. We were | the national stock list, and Government contractors 
too apt, in this country, to judge the standard of | and sub-contractors should ensure that they receive 
farmers’ and their technical knowledge by those who | a copy of the list each month. It is pointed out, 
were prominent members of agricultural societies : | however, that the list will not include surplus air- 
but their standard was not representative of more | craft material, which will continue to be dealt with 
than a fifth of the farmers in the country. by the Ministry of Aircraft Production. 

| 


EMPLOYMENT OF Ex-ARMY OFFICERS. 


WaTER PowER AND METALLURGY. 

When delivering the thirty-second annual May | In a letter addressed recently to the British 
Lecture of the Institute of Metals at the Institution | Employers’ Confederation, the Minister of Labour 
of Mechanical Engineers, London, on May 13, Mr.| and National Service states that, as is widely 
W. T. Halcrow, M.Inst.C.E., who spoke on “‘ Water known, a considerable number of officers over the 
Power and its Application to the Production of | age of 45 are leaving the Army as a result of a review, 
Metals,” stated that electricity generated cheaply | by the War Office, of all officers holding rank up 
and in large quantity by means of water power was | to and including that of Lieut.-Colonel. The release 
an important asset to the metallurgical industry, | of these officers from the Army, the Minister adds, 
both for mining the ore and for reducing it to| is not to be regarded as in any way a reflection upon 
finished metal. Water power played an essential | their past services or upon their character or conduct 
part in the metallurgy of aluminium, was of material during their Army service ; their relegation to civil 
assistance in the reduction and purification of copper, | life is due to conditions of modern war and the 
lead, tin, nickel, chromium and silver, and was| necessity of having in the Army men who can 
invaluable in the production of ferro-tungsten, ferro- | stand up to the sternest physical tests. The majority 
vanadium and other alloys of this type. The| of them are men who, before the war, were earning 
United States was the largest producer of hydro- | their living in civil life and, indeed, many of them 
electric power in the world and a proportion of this| have made sacrifices in income in order to enter 
was utilised in electro-metallurgical processes. In| the Army. The Minister is therefore most anxious 
Canada much attention had been given to the/| that the best possible use, in the national interest, 
development of water power, although some of the | should be made of the men thus made available for 
sites available lay in the west, in dense forest lands | civilian employment. Consequently, he asks the 
and far from towns. Among European countries, | British Employers’ Confederation to assist him in 
Norway, Sweden, Italy, France, Switzerland and | this matter by bringing it specially to the notice of 





The production of 


deposits of cheap brown coal had somewhat retarded | lished a number of new appointments offices at 
The British Isles | which full information regarding ex-officers available 


| for civilian employment wili be furnished. For men 


possessing qualifications as professional engineers, 
chemists, physicists, quantity surveyors, land agents 
jena valuers, scientists, and architects, application 
|should be made to the Central (Technical and 
| Scientific) Branch, Queen Anne’s-chambers, Tothill- 
| street, London, S.W.1. For persons holding pro- 
fessional and technical qualifications other than 
| those enumerated above, or possessing administra- 
| tive, managerial or other similar qualifications, 
application should be made to the appropriate 
office of the Appointments Department. For the 
London and South Eastern Region the office is at 
Sardinia-street, Kingsway, London, W.C.2. (tele- 
phone HOLborn 4300). For the North-Western 
Region, the offices are at Cotton Exchange, Bixteth- 
street, Liverpool (telephone, Advance 4954) ; 
Royal Exchange Buildings, Bank-street, St. Anne- 
square, Manchester (telephone Blackfriars 2123) ; 
and 32, Westcliffe, Preston (telephone Preston 3614). 
The appointments office for the Northern Region 
is at 38, Great North-road, Newcastle-upon-Tyne, 2 
(telephone Jesmond 2650), and for Scotland at 
80, Union-street, Aberdeen (telephone Aberdeen 
2019); 30, Meadowside, Dundee (telephone Dundee 
6127-9) ; 41, Manor-place, Edinburgh, 3 (telephone 
Edinburgh 34321-3); and 145, St. Vincent-street, 
Glasgow, C.2 (telephone City 7998). The Minister 
suggests that every employer who wishes to fill a 
place for which an ex-officer might prove suitable 
| should communicate with the nearest office of the 
| Appointments Department. 














Tue INSTITUTION OF ELECTRICAL ENGINEERS. 


It has been felt for some time that there has 
been a tendency to view the activities of the Meter 
and Instrument Section of the Institution of Elec- 
trical Engineers in too narrow a light. As a result, 
many engineers, including members of the Institu- 
tion, have come to regard it as dealing exclusively 
with meters and instruments, whereas it devotes 
attention to all aspects of electrical measurements. 
The matter has been carefully considered during 
the 1941-42 session by the Committee of the Section 
and, as a consequence, the Council of the Institution, 
have now approved a recommendation from the 
Committee that, as from the commencement of the 
1942-43 session on October 1 next, the name of the 
Section shall be altered to the Measurements Section. 
The wording of the clause, in the by-laws of the 
Institution, relating to the scope of the Section is 
to be modified to read as follows :—‘* The Section 
shall include within its scope all matters relating to 
electrical measurement and control, the design and 
application of the apparatus, and the materials 
employed in connection with them.” It is pointed 
out, however, that it is not intended that all papers 
covered by this clause shall be confined exclusively 
to the Section and, as has been the case in the 
past, papers on special processes of measurement, 
which touch the sphere of one of the other Sections, 
will be referred to the most appropriate Section for 
separate or joint discussion. 











“THE NEWCOMEN QUARTERLY BULLETIN.’’—The 
April issue of the Quarterly Bulletin of the Newcomen 
Society contains two queries on which readers of 
ENGINEERING may be able to throw some light. One 
asks, “‘ When and by whom lap on the D slide valve 
was first used to secure expansion of the steam.” Farey’s 
Steam Engine (1827) does not mention it, though Tred- 
gold’s Steam Engine, published in the same year, shows 
lap on Taylor and Martineau’s engine of that date. The 
other inquiry is for references to the life and work of 
L. A. Pelton, inventor of the Pelton wheel. 





FINE MEASUREMENTS OF MACHINED PARTS.—Messrs. 
E. H. Jones (Machine Tools), Limited, Edgware-road, 
The Hyde, London, N.W.9, have recently installed 
delicate measuring and controlling equipment in a 
large room which they have called their Standards 
Room. The instruments include an O.M.T. optical 
circular table, a Sigma mechanical comparator, an 
O.M.T. vertical Omtimeter and Sigma diameter-measuring 
machine, bench micrometer and pitch-measuring machine. 
Fluorescent ‘“ shadowless”’ lighting and thermostatic 


control to maintain the temperature of the room at 





Russia possessed well-established electro-metal-| all employers connected with the Confederation. 
lurgical industries; but, in Germany, the vast! To facilitate procedure the Minister has just estab- 


68 deg. F. at all times, have been installed. 











ENGINEERING. 


| DR. G. G. STONEY, F.R.S. 
| 


We deeply regret to record the death, on May 15, 
| at his home in Newcastle-on-Tyne, of Professor G. G. | 
| Stoney, D.Sc., F.R.S., for many years the friend | 
SIR JOSEPH LARMOR, F.R.S. |and associate of the late Sir Charles Parsons in the | 
development of the steam turbine and in Sir Charles’ | 
THE eminent mathematician and physicist, Sir| various scientific pursuits. He was 78 years of age, | 
Joseph Larmor, M.A., D.Sc., F.R.S., died at Holy-| and had been living for some years in retirement | 
wood, County Down, Northern Ireland, on May 19. | from business affairs, although he still retained an 
Sir Joseph, who was Lucasian Professor of Mathe-| active interest in the branches of science and 
matics at Cambridge University from 1903 until | engineering in connection with which his name will 
1932, and acted as secretary of the Royal Society | be principally remembered. 
from 1901 until 1912, was the eldest son of the late George Gerald Stoney was born in Dublin on 
Mr. Hugh Larmor and was born at Magheragall,| November 28, 1863, and was the eldest son of 
County Antrim, on Juty 11, 1857. He received his | Professor G. Johnstone Stoney, F.R.S. He was 
early education at the Royal Belfast Academical | educated privately and at Trinity College, Dublin, 
Institution and having obtained a_ scholarship| where, in 1886, he took his B.A. degree as Senior 
studied at Queen’s College, Belfast, where he gradu- | Moderator and Gold Medallist in Experimental 
ated with the highest honours. He then went up to | Science ; and, in the following year, the B.E. degree, 
St. John’s College, Cambridge, and was Senior | taking first place in each group of subjects and al! 
Wrangler at the Mathematical Tripos in 1880. In 
the same year he was appointed Professor of 
Natural Philosophy at Queen’s College; Galway, 
and in Queen’s University, Ireland. Five years 
later, however, he returned to Cambridge University 
as lecturer in mathematics and held this lectureship 
until 1903, when he succeeded Sir George Stokes 
as Lucasian Professor. Sir Joseph Larmor occu- 
pied this Chair for nearly thirty years, retiring 
in 1932 at the age of 75. He carried out much | 
research work during the last years of the Nineteenth 
Century and the first decade of the Twentieth, and | 
although his training was based essentially on the | 
older mid-Victorian conception of physics the value | 
of his work has not been overshadowed by subse- | 
quent developments. . 


OBITUARY. 


Between 1894 and 1897 Larmor wrote a series of | 
outstanding memoirs on the electromagnetic theorv | 
which constituted the basis of his work Ether and 
Matter, published in 1900. In this he made a| 
systematic examination of the conception, which 
was then coming to the fore, that matter is essentially 
electrical in structure. He was also the author o1 
some valuable papers in which he established a 
formula for the radiation of energy by an accelerated 
electron and worked out a theory for the precession 
of electron orbits in a magnetic field. Others of his 
papers dealt with various subjects relating to hydro- | 
dynamics and wave mechanics. At first he fully 
accepted Einstein’s theory of gravitation, but later 
proved himself to be somewhat conservative in his 
views by withdrawing his support, and his colleagues 
found it difficult to ascertain to what extent he 
subscribed to the new developments in physics and 
more particularly the quantum theory. Larmor, | three of the special certificates—the highest distinc- 
however, was the recipient of many honours: he | tions obtainable in the Engineering School. On 
was elected a Fellow of the Royal Society while still | leaving the University, he served a year’s pupilage 
a comparatively young man, served as vice-president | with his uncle. Bindon B. Stoney. F.R.S.. engineer 
from 1912 to 1914, was awarded the Royal Medal | to the Dublin Port and Docks Board and formerly 
in 1915 and the ( opley Medal in 1921, the latter) assistant to the Earl of Rosse at Parsonstown | 
being the coe © highest award. He was created | Observatory ; and then took the momentous step, | 
a knight in 1909, and, in addition to the Hon. Se.D. | ast was to prove, of crossing to England to take up 
degree of Cambridge, Oxford, Queen’s and Dublin an appointment with the then firm of Clarke, Chap- | 
Universities, was awarded D.Sc. degree of London |man, Parsons and Company, at Gateshead. In | 
University, the LL.D. degree of Glasgow, Aber- 1888, when Stoney went to Gateshead, Parsons’ | 
deen, Birmingham, St. Andrews and London | partnership in the firm had lasted for four years, | 
Universities, and the degree of D.C.L. of Durham jand the potentialities of the steam turbine for | 
University. ‘ He was also an honorary Fellow of | driving dynamos were becoming generally recog- | 
the Royal Society of Edinburgh and an honorary | nised : although, in the following year, when the | 
member of the Royal Irish Academy. t 








F.R.S. 


Tue Late Dr. G. G. Sroney, 


‘value of Parsons’ patents were the subject of | 

Sir Joseph was for many years a member and | arbitration, the statement was made in evidence | 
was past-president of the Cambridge Philosophical | that ‘‘ the market for the turbo-generator on land | 
Society and of the London Mathematical Society ;| is most limited practically non-existent.” How- | 
he was also member, or honorary member, of | ever, a field had already opened in the operation of | 
many philosophical and scientific academies and | electric searchlights, for which Parsons had begun 
societies at home and abroad. Thus he was honorary | to make mirrors at Gateshead. When, in 1889, he | 
member of the American Academy of Arts and | withdrew from the partnership and started his own | 
Sciences, Boston ; of the Literary and Philosophical | firm of C. A. Parsons and Company at Heaton, he | 
Society, Manchester ; of the Calcutta Mathematical | continued the manufacture of searchlight reflectors, | 
Society ; and of the Royal Cornwall Polytechnical | by methods which were carefully guarded secrets ; 
Society. Sir Joseph was foreign member of the | this department was under Stoney’s care, and it 
American Philosophical Society of Philadelphia and| was he who devised much of the special plant | 
of the Washington Academy ; foreign associate of |employed. He also had charge of the testing of the 
the United States National Academy of Sciences and turbines and generators, and had a considerable 
correspondent of the Institut de France, which | share in the general management of the firm. This 
awarded him its Prix Poncelet in 1918. In addition | association, marked by a continual growth of tech- 
to his many scientific activities he represented the | nical and managerial responsibility, lasted until | 
University of Cambridge as a Unionist in Parliament | 1912. During the next five years, he was engaged in | 


. c ° . . A | 
from 1911 until 1922. consulting work, acting as technical adviser on' 











MAY 22, 1942. 


turbine design to Messrs. Richardsons, Westgarth 
and Company, Limited, and, from 1914 to 1917, was 
also joint secretary of the Tyneside Irish battalions 
of the Northumberland Fusiliers. He left Newcastle 
for Manchester in 1917, to become Professor of 
Mechanical Engineering in the College of Technology 
and in Victoria University. He retained this 
appointment until 1926, when he returned to Messrs. 
C. A. Parsons and Company as director of research. 
In 1930, however, he retired. 

In addition to the degrees mentioned, Professor 
Stoney received an honorary D.Sc. from the Univer 


|sity of Durham. He was a Fellow of the Royal 


Society, and a member of the Institutions of Civil, 
Mechanical and Electrical Engineers, and had 
served on the Council of the last-named institution. 
He was an original member of the Steam Nozzles 
Research Committee, formed in 1914, and remained 
a member throughout its existence, acting as report 
from 1920 until he left Manchester in 1926. His 
papers before the various technical and scientit 
societies were less numerous than might have been 
desired, in view of the authority with which he could 
write. They included a paper on “ The Steam 
Turbine,” for which the Institution of Civil Engineers 
awarded him the Watt Medal in 1906; a series of 
Cantor Lectures before the Royal Society of Arts ; 
and the second Parsons Memorial Lecture, delivered 
in London in 1937, and printed in ENGINEERING of 
December 3, in that year. The scope of that lectur 
possibly gives the best indication of the breadth of 
his own interests and his peculiar qualifications as a 
collaborator in Parsons’ work. 


DR. JOHN MILLER. 


Dr. Joun Mitver, Director of Aircraft Production 
(Factories), who died suddenly on May 16 at his 
residence in Woodford Green, Essex, possessed thi 
unusual distinction of having attained to positions 
of high engineering responsibility without having 
served any apprenticeship or pupilage. Born in 
Ireland on February 29, 1872, he received his general 
education at the St. Weartstown Academy and 
studied engineering at Queen’s College, Belfast, and 
the Royal University of Ireland, graduating B.E 
in 1904, after previously taking a high place in 
classics. The next five years he spent as a lecturer 
at the City and Guilds Engineering College, but 
relinquished this post in 1909 to go to the United 
States as assistant engineer on track construction 
and bridge work on the Pennsylvania Railroad. 


He returned to England in 1916, at the invitation of 
Mr. (afterwards Sir) Henry Thornton, as chief 


assistant to the civil engineer of the Great Eastern 
Railway. In 1917, he was made engineering assist- 
ant to the general manager and, later in the same 
year, chief civil engineer. When, in 1922, the Great 
Eastern system was merged in the London and 
North Eastern Railway, Mr. Miller remained as 
chief civil engineer of the Great Eastern section. 
Three years later, he was transferred to the North 


| Eastern section in a similar capacity, and continued 


in this office until his retirement in 1937, on reaching 
the age of 65. When the Ministry of Aircraft Pro- 
duction was formed, Dr. Miller (the honorary degree 
of LL.D. was conferred upon him by Queen's 
University, Belfast, in 1922) was appointed Director 
(Factories), which position he was holding at the 
time of his death. Dr. Miller was a member of the 
Institution of Civil Engineers, to which he was 
elected in 1923 ; andof the Permanent Way Institu- 
tion, of which he was president in 1920 and 1921. 








Levy on Buripine Bricks.—The Treasury, at the 
request of the Minister of Works and Buildings, has 
made an Order (S.R. and O. 1942, No. 915) imposing a 
levy of 3s. per thousand on all bricks manufactured and 
sold, or otherwise disposed of. The levy will be charge- 
able on all bricks delivered on and after May 18, except 
bricks broken up and sold for hardcore. The levy is 
payable to the Ministry of Works and Buildings, and will 
be used to provide for the care and maintenance of 


| brickworks closed compulsorily, or in agreement with the 
| Ministry of Works and Buildings, since January 1, 1942. 


This Order implements the recommendation of the 
Simmonds Committee to the Minister of Works and 
Buildings that a scheme should be established for contri- 
butions by manufacturers towards the care and main 
tenance of works closed under compulsory Order o1 
with approval of the Minister. 
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woollen and other trades to make similar lists, but 
so far without success. An old plumber, head of a 
firm which had been connected with York Minster 
for generations, promised to make a list of plumbers’ 
tools, practices, etc., and told me that he had done 
so; but he died before sending it to me. Among 
Srr,—The subject of technical terms, dealt with | other efforts, I must mention that of a young farmer, 
by Mr. J. Foster Petree in the paper which was | a Mr. Hudleston, who collected building and farming 
reprinted in ENGINEERING of April 3, is one which is | terms in the East and North Ridings ; so far, these 
not only of interest to philologists. As was stated | have not been published. From the technical stand- 
in the paper, “ words are essential to the under- | point, the building terms are of particular import- 
standing of any subject ” and in the case of engineers | ance, as they refer largely to buildings of the past. 
they are of particular importance ; when an engineer| The above represent all the glossaries of technical 
gives instructions to his foreman, he must use terms | terms of which I am aware, relating to trades in the 
which the latter understands, so that he makes no | North, but there is an immense field in this country, 
blunder in passing on the ordér to the men. They, | not to mention abroad. I am sure that this Society 
again, must know without a shadow of doubt what | would be pleased to give active support to such 
is expected of them. Many an engineer, if he is | endeavours and to assist in publishing work of this 
honest, will admit that he does not always know | kind, of philological interest ; although entitled the 
the workman’s terms for the processes and tools | Yorkshire Dialect Society, it is not precluded from 
described in technical text-books. In many cases, | dealing with subject-matter from other parts of the 
the workmen’s terms are very ancient ; the older| country, as its Transactions, during the past 45 
the industry, the older the terms. When I went years, bear witness. 
through the shops in Norway, where my father had | 
settled, I found that most of the terms for the | Harouip Brvurr, 
older-established engineering practices and _ tools | Hon. Sec., Yorkshire Dialect Society. 
were English (and possibly, in the case of shipbuild- | Greenhow Hill, Harrogate. 
ing, originally Dutch), while the terms in the more| May 14, 1942. 
modern industries, which had reached Norway via 
Germany, were German. 
The root of an engineering term will probably | LONG-DISTANCE POWER 
indicate the origin of the process or tool. For| TRANSMISSION BY ALTERNATING 
example, on Greenhow Hill, near Harrogate, lead | CURRENT. 


was won by the Romans; two pigs dated the | 
To THE Eprror or ENGINEERING. 


seventh year of Domitian (4.D 88.) were found within | 
three miles of my house, showing the antiquity of} Sm,—I thank Messrs. Friedlander and Garrard for 
the local industry. When opening out an old | suggesting in their letter published in your issue of 
working, I asked the foreman if he had found any-| May 1, on page 355, that this correspondence may 
thing; he replied, “ Nowt but dawk and daub.”| now cease. If my conceptions of theory differ 
Now, “ dawk ” is an old Norse word, meaning to| from theirs, however, I would say that the theory 
dive or duck—as, in this case, one might have | is not my own, but is based on the standard Ame- 
done in the wet slurry. Again, I was discussing the | rican theory as illustrated in the papers of Park 
driving of a cross cut with one of my men when he | and Bancker, Summers and McClure, Clarke and 
said, ** It needn’t be but a durk drift.” This is not | Lorraine, O. G. C. Dahl, S. B. Crary, Longley, 
a Greenhow Hill term at all; he was a man from | McFerran and Kronberg, and others. 
Arkengarthdale, in which district German miners} I have come to the conclusion that the theory of 
once worked lead for the great Fugger family. | Messrs. Friedlander and Garrard is somewhat in- 
* Durk ” is the German durch = through. complete. They seem to have overlooked the 
In 1914, when I reopened the old mining ground | question of machine inertia and nothing is said 
on Greenhow Hill, I was faced with such problems | about “ swing-curves.”’ Surely the vital question, 
at every turn. The mines had been closed for about | in a two-machine theory, is whether the machines 
30 years and no mining had been carried on in the | get thrown out of synchronism. What the practical 
interval, so that the young men in the district knew | engineer wants to know is: given a momentary load 
nothing about it. 1 was obliged, therefore, to make | demand on the receiver, at a time when the machines 
use of the few old men in the village who, in their| are working at the limits of their load capacity, 
younger days, had worked in and about the mines, | have we any information to tell us whether syn- 
to teach the younger generation how to go about it. | chronism will be ruptured? As far as I can see 
These old men had had no modern schooling, nor | Messrs. Friedlander and Garrard have overlooked 
had their ancient and very broad Yorkshire been | this vital point. 
contaminated by “ standard English,” talking films | 
or radio, and the terms they used for their tools and | 
work were those which they had received from their | Harborne, Birmingham. 
“ fore-elders.” Most of them were new to me,| May 8, 1942. 
although I had lived in Yorkshire for many years | 
in constant contact with working men ; 80, to keep | 
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me right, I made a word list in a pocket book, with | 
definitions of the meanings, irrespective of whether | 
the term was familiar or not. Gradually, my list | 
grew into a fairly extensive compilation which, | 
eventually, was printed by the Yorkshire Dialect 
Society in their Transactions (Vol. XXIV, 1923, and 
Vol. XXVI, 1925)... Being, apparently, the first of 
its kind dealing with one complete trade, the 
glossary attracted some attention, including that of 
the late Mr. T. R. Ellin, a former Master Cutler of 
Sheffield, whom I tried to persuade to record the | 
Sheffield cutlery terms. He did not do so himself, | 
but induced Mr. B. R. Dyson to take the matter in | 
hand, and to prepare a paper which appeared in | 
Vol. XX XIII (1932) of the Society's Transactions. | 
It was republished, with additions, by the Society | 
for the Preservation of Old Sheffield Tools. | 

I also persuaded Mr. Umpleby, the stat ionmaster | 
at Staithes, to collect the terms used by the Staithes | 
fishermen for the details of their boats and tackle ; 
and another member of the Yorkshire Dialect Society 
collected terms in connection with sheep and sheep | 
scoring (T'rans. Y.D.S., vol. XXVIII, 1927). I have | 
tried to induce friends in the Yorkshire cloth, 








JOSEPH BRAMAH AND HIS 
INVENTIONS.* 
By Dr. H. W. Dicktnson. 
(Concluded from page 396.) 
Tae invention with which Bramah’s name is always 
associated by engineers is that of the hydraulic press. 
The underlying principle had been a commonplace 


| since the days of Blaise Pascal, or earlier still. Bramah 


patented the press in 1795. Bramah can hardly have 
realised the great difficulty in hydraulic work—the 
packing necessary to meet the pressure involved—for 
he anticipated that nothing was required beyond exist- 
ing practice in pump work. His words in the Specifica- 


| tion are: “A is a Cylinder of Iron or other materials 


sufficiently strong and bored perfectly smooth and 
cylindrical into which is fitted the Piston B, which 
must be made perfectly watertight by Leather or other 
Materials (as used in pump making) ;’’ he speaks also 
of the piston rod ‘ working thro’ the stuffing box as 
is usual in a common pump.” It was soon found that 
this would not serve. The device which got over the 
difficulty was a leather collar, the open side of which 








faced the pressure; the “ flyped’” edge, forced against 
the ram in the pressure stroke, collapsed in the return 
stroke. This brilliant invention was due to Maudslay 
and the authority for the statement is Nasmyth, who 
said, in his Autobiography, “ Maudslay himself told me, 
or led me to believe, that it was he who invented the 
self-tightening collar for the hydraulic press, without 
which it would never have been a serviceable machine. 
As the self-tightening collar is to the hydraulic press, 
so is the steamblast to the locomotive. It is the one 
thing needful that has made it effective in practice. 
If Maudslay was the inventor of the collar, that one 
contrivance ought to immortalise him. He used to 
tell me of it with great gusto and I have no reason to 
doubt the correctness of his statement.”’ 

It is not certain what exactly was the shape of 
Maudslay’s collar. The U-shaped collar has been 
claimed on good authority for Benjamin Hick, who 
introduced also a loose brass ring inside the U to keep 
it in shape. This authority (James Smith in vol. 2 of 
l'he Mechanic) says ** This simple mode of making the 
junction of the ram and cylinder watertight, was 
invented by Benjamin Hick, of Bolton, several years 
ago and is now generally practised. In the old method 
of fitting up this part, an enlargement of the cylinder 
was made at its mouth, in which the leather was placed, 
and there secured by a loose metal ring called a collar 
plate . . . as large in diameter as the head of the 
cylinder to which it was attached by ten or twelve 
screws, which from the unavoidable inequality of their 
bearing, were continually subject to accident.”’ This 
is not very lucid, but we take it to mean that the 
previous leather collar was L-shaped (known as the 
** hat leather ’’), and presumably this was what Mauds- 
lay invented. A point that may bear on this is that, 
in the accompanying illustration the piston rod was 
shown packed with two hat leathers. Here is a matter 
that merits further investigation. What is stated and 
believed to be the original press of Bramah is preserved 
in the Science Museum, South Kensington. It embodies 
a piston and ordinary pump leather packing. 

In 1796 occurred an incident that is difficult to under- 
stand and seemingly out of keeping with Bramah’s 
character. He appeared as an opposition witness in 
the celebrated trial of Boulton and Watt v. Hornblower 
and Maberley, for infringement of Watt’s patent of 
1769. Bramah argued that Watt’s specification was 
defective in that it gave no informtion about the con- 
struction of the engine ; that some of Watt’s methods 
of packing the piston were “ monstrous stupidity ”’ ; 
that the engine of Newcomen had “ infinite superiority 
in point of simplicity and expense ” over that of Watt 
and he quoted Lord Mansfield’s dictum in Adams v. 
Johns, 1780, as to what a specification must disclose. 
Bramah’s long-winded evidence was cut short by the 
Judge, but undeterred he embodied the substance of it 
in a pamphlet. Watt’s specification was badly drawn 
and would not have passed muster even in 1796, but 
it was illogical to quote against it an ex post facto 
dictum ; besides, Bramah was arguing contrary to 
established facts. 

Bramah undertook much work connected with pumps 
and water supply and this brought him into touch with 
the brewing industry. One thing that seems to have 
struck him was the way in which the publican, for 
every tankard of liquor sold, had to visit the cask to 
draw the quantity required. This led to the invention 
of the beer pump, patented in 1797, now to be seen in 
all licensed premises of any size in the United Kingdom. 
More must be said about this patent, for in it Bramah 
specifies (and he is the first to do so) a method of 
extruding metals—lead and tin—under pressure to 
make continuous pipes. No doubt he had in mind the 
piping needed for the beer pump. His wording is as 
follows: ‘ Fig. 4 Is a Machine showing a new method 
of making tubes of Lead or other soft Metal, such as 
Tin, Pewter, &c. of all dimensions and of any given 
length whatever without joints. This is performed by 
a process of pumping or forcing Lead &c. in its liquid 
state through metal moulds by which Tubes of any 
given shape or size may be made with great expedition 
and perfect accuracy.” He goes on to detail the con- 
struction of the apparatus; the metal is to be kept 
molten during extrusion and solidified by passage 
through a long spout, cooled if necessary with water. 
It is not known whether he actually succeeded in mak- 
ing pipes in this way. However, the invention lay 
dormant. This is surprising, for, not many years later, 
when coal-gas distribution came in, piping was much 
in demand. 

Bramah prided himself on the high standard of his 
workmanship ; indeed his workshop was the nursery of 
many men besides Maudslay—for example, Clement, 
Roberts, Muir and Whitworth—who were famous after- 
wards as mechanical engineers. About 1800, larger 
premises being needed, a move was made to Belgrave- 
place, Pimlico; this was a terrace of houses fronting 
on what was then known as Chelsea-road, since renamed 


* Paper read at a meeting of the Newcomen Society, | Buckingham Palace-road. It was quite a rural spot, 
held at the Institution of Civil Engineers, London, S.W.1, 
on Wednesday, April 22, 1942. Abridged. 


looking out towards the Thames over marshland where 
Victoria Station now stands. The exact spot, between 
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the present Belgrave-street and 
marked on Langley and Belch’s map of 1816 ; the shops 
were 180 ft. in length. 
destructive fire ; 30 years later, the premises with the 
adjoining property were pulled down for the rebuilding 
of the area undertaken by the Grosvenor family. 

Bramah has been credited, with some justification, 
with the invention of the wood-planing machine ; 
for, in his Patent, No. 2652 of 1802, he described a 
** machine for the purpose of producing straight smooth 
and parallel surfaces on wood and other materials 
requiring truth in a manner much more expeditious 
and perfect than can be performed by the use of axes, 
saws, planes and other cutting instruments, used by 
hand in the usual way.”” No drawing was enrolled. 
It must be remembered that Sir Samuel Bentham had 
gone a long way in this direction in his patent of 1798. 
A machine was made by Bramah for Woolwich Arsenal 
and, according to Smiles, it was still in operation in 
1887. In 1805, Bramah patented “ Sundry Improve- 
ments in the Art of Making Paper.” His aim was to 
make paper of larger dimensions than antiquarian 
(53 in. by 42 in.), the largest mould that can be handled 
by the strength of one man, and he proposed mechanism 
to lift the mould. Secondly, he described making 
paper in endless sheets, but in this he was behind 
Fourdrinier and Donkin, whose continuous paper- 
making machine was then engrossing all attention in 
paper-making circles. Bramah also described improved 
methods of hanging the sheets to dry. 

In 1806, Bramah was asked by the Bank of England 
to make a numbering machine for documents and he 
was at once successful by adopting the principle of the 
counter, then already familiar. Letters of the alphabet 
and the numbers 0 to 9 are engraved on the periphery 
of a wheel and a number of such wheels are assembled 
side by side on a spindle. At the end of the revolution 
of the units wheel it moves by a ratchet the tens 
wheel beside it, and so on. The wheel is held in register 
by a spring click or tooth. This was included among a 
number of other inventions in his patent No. 2977 of 
1806. A small invention that he threw off in 1809 
was “a new method of making and constructing pens 
for writing with.” Some examples of his pens are 
preserved in the Science Museum. He cut the nibs 
to shape and cracked the slits with a V-shaped knife 
tool in a fly-press. He is consequently credited with 
the invention of the pocket quill cutter based on that 
principle. In this patent, Bramah proposed a crude 
form of fountain pen (that term had been used as early 
as 1754) and went on to suggest a reservoir of ink 
supplying by flexible tubes the pens of a gang of clerks. 

The success of the hydraulic press suggested to 
Bramah that use could be made of it in uprooting 
trees. He made this application successfully as early 
as 1813. Following up a parallel train of thought, in 
1812 he proposed the hydraulic transmission of power 
and advocated what has since been achieved by the 
Metropolitan Water Board, namely, an amalgamation 
of the water companies. There was to be provision 
in every street of one main, not more, to supply low- 
pressure domestic water and of another main to supply 
water at high pressure for fire-fighting and to be used 
in cranes, etc., in such places as docks. The idea was 
before its time. It was left for Lord Armstrong, more 
than 30 years later, to extend the system, in con- 
junction with the hydraulic accumulator, and bring it 
into regular use. 

A side issue from the hydraulic press patent was the 
application of the plunger pump used with it to the 
aeration of table water. John Briggs, manager of 
Hayward Tyler and Company, stated in 1869 that 
Bramah was “ the original improver and manufacturer 
of the continuous-principle Soda Water Machine first 
suggested and patented by Mr. Hamilton”; pre- 
viously the process had been an intermittent one. What 
Bramah did was to redesign Hamilton’s apparatus, 
using the hydraulic pump and embodying other 
features: What was called for can be inferred from 
this quotation in Hamilton’s patent of 1809 when he 
says: “I generally saturate at a pressure of 120 lbs. 
p. square inch, which is somewhat reduced on the 
liquors being bottled.” The Bramah firm continued 
to make these machines until their factory ceased to 
exist. 
Russell, a workman of Bramah, and on his death in 
1885 the business was taken over by Messrs. Hayward 
Tyler. 
‘** Bramah’s machine remains the (proto)type of almost 
all the best machines in use at the present day "—which 
speaks highly for Bramah’s mechanical conception and 
perspicacity. 








SUSPENSION OF CERTAIN Irisn ImporT DUTIES. 
Orders have been issued by the Eire Revenue Commis- 


sioners suspending, until October 3, 1942, the import 


duties on spades and shovels; iron and steel fencing | 


corrugated iron and steel; iron 
iron and steel wire 


material; galvanised 
and steel wheelbarrows and trucks ; 


Eccleston-street, is | 


In 1843 this was the scene of a | 


| production 


The manufacture was taken up by William | 


William Kirkby, writing in 1902, stated that | 


ENGINEERING. 


LABOUR NOTES. 


ADDRESSING the annual meeting of the Mining 
| Association of Great Britain on Thursday last week, 
| Sir Evan Williams, the President, said that the output 
of coal was substantially below the country’s require- 
ments. It was substantially below the 
formed at the time when the decision was taken, in the 
late summer of last year, to bring back men into the 
industry from outside occupations. 
still oceurred through 
attendance on the part of a section of the workers 
chiefly among the younger and less responsibly-minded 
men. There had been an appreciable decline in the 
output per person, per shift, at the coal face. The 
colliery owners were anxious to do all they could, and 
would welcome a technical inquiry into the various 
elements of the production problem. 


What the colliery owners were very concerned about 
at the moment in its bearing on production was, Sir 
Evan Williams went on to say, the spate of propa- 
ganda in favour of the adoption of schemes of State 
control, such as had had disastrous effects on output 
in the last war. The continuance of propaganda of 


that kind tended, they believed, to increase the spirit | 


of restlessness which had been evident in recent months 
and had found expression in sporadic lightning strikes 
in defiance of the views of, and agreements made by, 
| the accredited leaders of the men. 

in some cases their own wives and daughters 
employed in munition works. 


It would be wrong, Sir Evan Williams said, to make | 


any accusation of slackness against the general body 


of mineworkers, but he was bound to emphasize the | 


necessity for great improvement by the section of the 
workers which was guilty of persistent absenteeism 
The man-power question would remain the vital 
factor, and it was still too easy for men attracted by 
the prospects of high overtime earnings in other occu- 


pations to obtain medical certificates enabling them to | 


leave the coal industry. It was evident that if the 
industry was to be expected to produce the coal which 
the country required, there must be returned to it 
many more thousands of men of whom it should never 
have been deprived. 


Mr. Lawther, the president of the Mineworkers 
Federation of Great Britain, stated on Thursday last 


week that a meeting of the executive committee had | 


been called for to-day (Friday) to discuss the question 
of wages. The marked disparity between the earnings 
of miners and workers in other war industries was said 
to be causing grave discontent in the coalfields. 


Sir Maurice Bonham-Carter, chairman of Messrs. 
Aero Engines, Limited, expressed the opinion at 
Bristol, on Friday last, that excessive overtime and, 
‘above all,” Sunday work, should be abandoned. 
There was, of course, he said, a place for overtime when 
necessity arose, but, as a continuous practice in excess 
of a strictly limited amount, it was, in general, worse 
than useless and had the effect of reducing output. 


According to the Daily Herald, Mr. Lyttelton’s 
production “flying squad,” which is to deal with 
munitions’ hold-wps of all kinds, is to include four 
trade union representatives. They are Mr. E. W. 
| Bussey, of the Electrical Trades Union, Mr. A. Dal- 
| gleish, of the Transport and General Workers’ Union, 
Mr. G. Martin, of the Boilermakers’ and [ron and Steel 
Shipbuilders’ Society, and Mr. Jack Tanner, of the 
Amalgamated Engineering Union. Among the em- 
| ployers’ representatives are Mr. G. E. Bailey, of Messrs. 
Metropolitan-Vickers, Limited, Mr. A. McKinstrey, 
of Messrs. Babcock and Wilcox, Limited, Mr. W. Pucky 
of Hoover, Limited, and Mr. W. Gunn, of Messrs. The 
Imperial Tobacco Company, Limited. 


About 15,000 women, doing unskilled and semi- 
skilled work in non-engineering Government establish- 
ments are to receive increases of several shillings a 
week under an agreement awarding them 80 per cent. 
of men’s minimum pay for corresponding work. The 
agreement was reached by the Miscellaneous Trades 
Joint Council for Government Industrial Establish- 
ments, on which are representatives of the Air Ministry, 
the War Office, the Ministry of Home Security, the 
Ministry of Works and Buildings, and the Ministry of 
War Transport. 


The Ministry of Labour and National Service states 
that, at April 13, the number of men and boys on the 
registers—exclusive of the men classified as unsuitable 
for ordinary industrial employment—was 69,543. 
Compared with March 16, there was a decrease of 2,988 
among men, but an increase of 5,094 among boys, the 


estimates | 


Serious loss of | 
irregularity of | 


The primary cause | 
; : ; : 
of that feeling was the much higher earnings of others 
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leavers. Those registered as on short time, or other. 
wise temporarily suspended from work on the under. 
standing that they were shortly to return to their 
| former employment, numbered 3,281; this was q 
| decrease of 886 compared with March 16. 
| registered as unemployed casual! workers (being persons 
who normally seek their livelihood by jobs of short 
duration) numbered 3,725, showing a decrease of | 902 
compared with March 16. 


Lhose 


The corresponding figures for women and girls at 
April 13 were 47,505 wholly unemployed—exclusive of 
those classified as unsuitable for normal full-time 
| employment—3,200 temporarily stopped, and 245 
junemployed casual workers. Of the 47,505 wholly 
unemployed, 1,665 had been classified as unable for 
good cause to transfer.to another area. Compared with 
March 16, the numbers wholly unemployed showed a 
decrease of 9,645 among women, but an increase of 
2,941 among girls, the latter being mainly due to th 
registration of school leavers. Those temporarily 
stopped showed a decrease of 869, and unemployed 
casual workers a decrease of eight. 


The cotton industry decided recently to take its 
Whitsuntide holidays as usual and most of its mills wil] 
accordingly be stopped for two or three days. \ 
stoppage of more than one day by an industry on urgent 
war work is, of course,” the Manchester Guardian says, 
‘a flat defiance of the Government's repeatedly 
declared wish.” But this newspaper continues, 
|“ there is another aspect that the leaders of the industry 

might have considered. Is not their action an incite- 
ment and encouragement to absenteeism among the 
Lancashire munition workers who are being allowed 
only one day’s break at Whitsuntide ? Human nature 
being what it is, the ex-cotton worker who has been 
drafted to munitions will feel a sense of grievance that 
her sisters, who have not been so drafted, are enjoying a 
longer holiday and are yet supposed to be on work 
equally valuable for the war.” 


Mr. Mark Hodgson, the general secretary of the 
Boilermakers’ and [ron and Steel Shipbuilders’ Society, 
spoke to Tyneside workers on Friday last week of the 
| folly of “lightning strikes.” Several disputes had 
occurred recently, he said, which ought never to have 
taken place. They could have been avoided if common 
sense had been exercised by both sides. When men 
felt that they had cause for complaint, they should 
| inform their district delegate or the head office of their 
Society in order that an effort might be made to deal 
with the difference without resorting to a stoppage. 


In the House of Commons on Thursday last week, 
Mr. Higgs, Conservative member for a Birmingham 
Division, suggested that a reserve of labour existed 
among boys and girls in public schools. In his opinion, 
all such boys and girls between the ages of 15 and 19 
| should be compelled to work for one year on munitions, 
| agriculture or nursing. Mr. Bevin, Minister of Labour 
and National Service, disagreed. A large proportion 
of the boys and girls indicated were, he said, devoting 
much of their time while at school to different forms of 
national service, and he considered it to be more 
| advantageous to develop these arrangements to the 
| utmost than to make the complete break which a year’s 
absence from school would involve. He had to keep 
in mind not only the war but the post-war period. 


Sir Herbert Williams, the Conservative member for 
South Croydon, asked for an inquiry into the fact that 
while short of man-power we paid, during the four weeks 
ended March 28, 578,0001. to people because they were 
unemployed. Mr. Bevin replied that he knew of no 
reason to justify such a step. In some cases, the 
figures related to men changing from job to job. 


An agreement on the subject of a tool allowance for 
| carpenters and joiners has been signed by representa- 
| tives of the Engineering and Allied Employers’ National 
| Federation and the Amalgamated Society of Wood- 
| workers. It is mutually agreed that in view of the 
| increase in the cost and maintenance of woodworking 
| tools, an allowance of Is. a week shall be paid for the 
| period of the war to journeymen carpenters and 
| joiners, other than machinemen, employed in the 
| engineering industry on the following terms :—(1) The 
| allowance shall be payable only to journeymen car- 
| penters and joiners who use and maintain their own 
| hand tools, who in the course of their employment, 

have been engaged on wooodwork during the normal 
working hours of three or more days in any one pay 
week. (2) The allowance shall not be taken into 
account in the calculation of overtime, or of any other 
allowances or payments. (3) The allowance shall not 
be payable to workers who are at present receiving 
| compensation by way of an enhanced rate or otherwise, 
| in respect of the cost and maintenance of tools. The 
| agreement became operative as from the first complete 





webbing and netting; and cast-iron and steel wheel. | latter being mainly due to the registration of scho>] | working week in April. 
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By R. W. L. Gawny, R.C.N.C. 
(Concluded from page 379.) 


RESULTS show that any wake and hull efficiency 
advantage attributed to one model as compared with 
another is reproduced in sensibly the same degree 
between the corresponding ships. Thus, the extra- 
polation is of comparative importance. Taking an 


average of five models, it is found that the wake per- | 


centage for the smooth ship surface is 6-5 per cent. 
less than that for the smooth surface of the respective 
models, the actual amount varying from 4-1 per cent. 
in the destroyer of low wake to 8-4 per cent. in ship A 
of large wake, referred to previously. Considering the 
diversity of type of model tested, there may be no 
serious sacrifice in accuracy in taking the mean wake 
change found in the experiments as of more general 
application. The change in hull efficiency can be 
regarded as similar since the augmented resistance per- 


centage shows no significant variation with surface | 


roughness. The results are also instructive in showing 
the approximate magnitude of increase in wake as the 
hull becomes foul on service. The rate of increase 
of wake and hull efficiency with time out of dock, 
appropriate to tropical waters was deduced on the 
assumption that the skin-friction resistance increases 
at the rate of $ per cent. per day. In temperate 
waters, the time rate should be halved to correspond 
with the smaller rate of increase of skin 
resistance. 


Progressive measured-mile speed trials have been | 


carried out on warships of different types and sizes 
for different periods of time out of dock. Typical 
measured-mile results for a cruiser, obtained shortly 
before docking and immediately after undocking, show 


friction | 


(d) Roughness corresponding to k =*0-25 : merchant 
ships with less careful workmanship, tugs. 

(e) With all ships an increase of grain size k, for 
roughness in warm waters, of about 0-02; and 
in temperate waters, 0-01 should be allowed for 
each week out of dock. 

The proposal is supported by pipe-flow tests, but is 





ing boundary layer, mixed flow and stability, has not 
yet been completely developed, although increasing 
understanding of the underlying fundamentals can 
justly be claimed. Thus, the roughness coefficients 
and formula are substantially on the same footing as 
Froude’s skin-friction constants in that they are based 
on logical but empirical assumption ; and since both 
proposals are lacking in firm theoretical background, 
check by facts, in so far as they are known, is important 
not only in relation to this specific problem, but also as 
a guide to the direction in which existing theory might 
be modified. Systematic analysis of progressive speed 
trials of warships affords a good check, since Admiralty 
practice is to regard each ship trial not only as a test 
of performance, but as a full-scale check on the model 
results. The method of analysis affords information 
on hull resistance, screw efficiency and other factors 
relating to model and ship comparison. With appro- 
priate allowance for bearing friction, air resistance, sea- 
wave resistance, appendage resistance, augmented hull 
resistance, and hull efficiency, it is found that, taking 
a statistical average, the effective horse-power deduced 
from model experiments falls short of the effective 
| horse-power deduced from the shaft horse-power. The 
percentage ratios for different classes of ship are 91 per 
cent. for battleships, 96 per cent. for cruisers, and 95 per 
cent. for destroyers. These percentages apply over a 
large speed range, but speeds at which cavitation is 
revealed in the trial analysis are naturally excluded. A 





that the effect of foul bottom, six months after un- | greater percentage increase of skin friction appears to be 
docking, is to reduce full speed by about 2 knots and | required for larger and slower ships, possibly on account 
to increase shaft horse-power required for a given | of the skin-friction resistance forming a greater propor- 


speed by about 60 per cent. at top speeds and about 
75 per cent. at low speeds. A curious result is that the 


tion of the total resistance. 
| Statistical analysis suggests 


that the roughness 


effect of fouling tends to be greater at intermediate | coefficients overstate effective horse-power, an excep- 
speeds than at full speed, which may be explained by | tion being battleships at low speeds, for which the 


some exfoliation of weed growth at higher speeds. | roughness 


effective horse-power appears deficient. 


Analysis shows that about } knot of the loss at full| Thus, the roughness coefficients require modification 
speed is due to the decline in machinery power owing | particularily at top speeds, but as equally with Froude’s 
to the engine being partially ‘‘ locked up” when the | they are based on assumption, there seems no point in 
bottom is foul. At 12 knots there was an increase of | abandoning one assumption in favour of another more 
about 40 per cent. in fuel consumption ; that is, an|or less equally empirical which does not afford any 
average rate of increase of 0-23 per cent. per day.| closer approach to the present known ship data. 


The thrust horse-power has been calculated from | 


Possibly, when accurate thrust measurements can be 


methodical series propeller curves for the propeller | obtained, more information on this point will be avail- 
dimensions, revolutions per minute, speed of ship,|able; but pending such results the method which has 
and wake, both for the rough-surface and clean-bottom | served so well for 70 years should not be lightly set 


condition. It is deduced that the average daily rate 
of increase of skin friction is about } per cent. This 
is for approximately six months out of dock, but the 
same daily rate was found to apply sensibly for three 
months out of dock for this particular ship. Trials 
carried out by the Admiralty in different parts of the 
world confirm that the average rate of increase of the 
skin-friction resistance varies from about } per cent. 
to 4 per cent. per day, the larger figure applying to 
warm climates and the smaller to home waters. This 
difference indicates the greater intensity of fouling in 
warmer waters. It scarcely needs emphasis that the 
larger figure represents a serious increase ; for example, 
a 20-knot ship might lose nearly 2 knots of speed 
after four months out of dock in tropical waters. 
Much depends, however, on the conditions of service, 
a change of locality often proving effective in reducing 
marine growth. 

Consideration of this subject would be incomplete 
without reference to the ingenious method for assessing 
the skin friction of rough surface due originally to 
Prandtl. 
ship’s hull, even when clean shortly after undocking, 
is equivalent to that of a sand-like surface defined by 
the diameter of grain k in millimetres, and the propor- 
tion of the surface covered that is the “ density” k 
should be regarded not as representing necessarily the 
actual size of an excrescence on the hull, but rather 
as a comparative measure of the equivalent roughness 
of the sufface as regards skin-friction resistance. This 


The assumption is that the roughness of a} 


| aside, observing that consistency must be balanced 
against refinement in accuracy. Thus, Admiralty 
experience did not find the proposal altogether satis- 
factory and this view was represented at the conference. 
On the other hand, many of the representatives at the 
conference expressed complete agreement with the 
proposed allowances. It was eventually decided that 
no general rule could be laid down and that Froude’s 
Oy and Og constants should be accepted pending a 
later conference. Meanwhile investigations would be 
pursued, including trials of a model hull and propellers 
in various experiment tanks. The conference was 
projected for 1939, but postponed owing to the outbreak 
of war. 

Nearly twenty years ago, experiments were carried 
out at the Admiralty Experiment Works to ascertain 
the resistance of freshly applied outer bottom composi- 
tions at various speeds. Consideration was first given 
to tests of a plank or steel plate coated in turn with 
each of the compositions and towed vertically, as in 
W. Froude’s classical skin-friction tests. This method 
was rejected because of the number of times the 
plank would require to be removed, scraped and 
re-coated, and it was accordingly decided to carry out 
the tests by applying the compositions to a steel raft 
used in previous experiments. The raft was of a broad 
shallow shape, designed by R. E. Froude to render 
construction as simple as possible and at the same time 
to have a large skin friction in relation to the total 
resistance. The model was ballasted to a displace- 





proposal was referred to in a paper in 1937 before the 
Institution of Naval Architects, and was considered 
in detail at the Tank Superintendents’ Conference in | 
Berlin in 1937 in relation to a specific proposal to | 
apply the method to ships. It was proposed to grade | 
various ships as follows :— 
(a) Roughness corresponding to k 
boats, fast boats, torpedo boats. 
(6b) Roughness corresponding to k 
steamers, cruisers, battleships. 
(c) Roughness corresponding to k = 0-2: 
liners, liners, well built merchant ships. 


0-1: speed | 


0-15 : channel | 


cargo | 





* Paper read at a meeting of the North-East Coast | 
Institution of Engineers and Shipbuilders, Newcastle-on- | Resistance experiments 
Tyne, on Friday, April 24, 1942. 


Abridged. 


ment of 300 lb. and trim of $ per cent. by the stern for 
all the tests. In this condition the immersed length 
was 15-45 ft., wetted surface 36-68 sq. ft., and wetted 
surface constant was the comparatively large value of 
11-82. The model was first scraped free of rust, 


| well brushed and cleaned. Two coats of red lead each 


well rubbed down were then applied, followed by two 
finishing coats of shellac varnish to constitute a 
“standard” surface. Experiments were then made 
with this model at three standard speeds, namely, 
340 ft., 410 ft. and 500 ft. per minute, the resistance 


| being measured on each of three runs at each of the 


standard speeds. This procedure is similar in principle 


to that for testing the standard model at Haslar. | 
the standard model | are coated with the same composition. This is obviously 
‘ followed those of the raft, with another repeat set of | liable to occur when a ship is moored alongside a jetty 


with 


largely empirical since the physical background, includ- | 


runs with the raft to conclude a day’s test. Thus, a 
complete composition test comprised nine runs with 
the model raft, nine runs with the standard model, 
and nine runs with the model raft again. Eighteen 
different compositions were tested in all. 

The skin-friction resistance of each of the composi- 
tions, with one exception, was substantially the same 
within 1 per cent. Apart from the one exception, 
each of the surfaces presented the same smooth glossy 
surface, akin to enamel, alike both in appearance and 
to the touch. The resistance of the one exception was 
1 per cent. greater than standard, and its surface was 
dull in appearance, inclined to be gritty, and rather 
prickly and rough to the touch. In fact, the texture 
of the surface was such that a greater resistance penalty 
might have been anticipated. Four compositions only 
were then tried on the standard brass model, a paraffin 
model being used as the standard during the experi- 
ments, and always tried on the same day. The depar- 
tures from the standard for the four compositions tested 
in no case exceeded 2 per cent. and in two cases there 
was about 1 per cent. improvement as compared with 
the standard. These two compositions each had a 
very smooth and glossy surface, but the differences 
were then regarded as accidental and the compositions 
as substantially equivalent to the standard surface as 
regards resistance. It is of interest that the composi- 
tion which had a slightly higher resistance was of the 
same make in the two sets of experiments. Thus, the 
early classical work of W. Froude, which showed that 
there was little to choose as regards resistance between 
the few smooth surfaces he tested, is confirmed by the 
more extensive tests on modern compositions. 

In considering the bearing of these results on the 
resistance of ships it should be noted that the com- 
positions were applied under ideal conditions. It is 
probable that the rougher methods used when coating 
a ship in dry-dock would tend rather to eliminate the 
small differences found between the various model 
surfaces. Consideration must also be given to the 
effect of the small scale of model, say, about 1/30 full 
size for a ship 400 ft. long. While the surfaces on the 
model raft were smoother than would be found on the 
bottom of a ship, it is conceivable that, if the roughness 
of the paint on the hull of a ship was reduced to 1/30, 
the surface would probably be less uneven than the 
actual surfaces as tried on the model. Conversely, the 
ship’s surface should be 30 times as rough as the model 
surface for strict geometrical comparison. Considera- 
tions of boundary layer and frictional belt effects, how- 
ever, show that the appropriate geometrical roughness 
ratio cannot be nicely defined. It seems reasonable to 
conclude that, small as the differences were found to be 
on the model, there might be even less difference when 
applied to a ship. This implies that the differences in 
resistance of the various painted surfaces on a ship 
when the bottom is smooth directly after undocking are 
so smal] that the merits of a composition should be 
assessed solely from a consideration of anti-fouling 
properties. 

On each occasion of docking of one of H.M. ships a 
return is completed which includes remarks on the 
state of the ship’s bottom and of the anti-fouling 
and protective compositions. Additional information 
regarding fouling of ships is available from detailed 
inspections of a few ships carried out by the Admiralty 
Experiment Works, Haslar, under Mr. R. E. Froude’s 
directions. Generally, the fouling is similar to that on 
the rafts, namely, weed to a depth of 4 ft. to 5 ft. below 
the water-line with animal growths at lower levels. If 
the ship has been out of dock for about a year, weed is 
frequently thick and rooted in a layer of barnacles. 
There is no tendency for bad flaking off of the protective 
composition except for new plating or where there has 
been chafing due to cables. Analysis of the inspections 
for the purpose of this paper indicates that about 80 
per cent. of vessels had vegetable weed growth, 25 per 
cent. mussels, 60 per cent. barnacles, 45 per cent. weed- 
like zoophytic growth including polyzoa, 50 per. cent. 
medusa tufts and 10 per cent. ascidians. These per- 
centages are approximations since growth is conditioned 
by a variety of fortuitous conditions of service. Mussels 
tend to appear locally in patches, and medusa tufts 
right down to the keel. An extreme case is that of a 
non-combatant ship moored in Portsmouth Harbour 
for over two years. 

Inspection of ships confirms model tests as to the 
| difficulty of obtaining satisfactory checks on the relative 
|merits of different compositions. This is largely 
| because the amount and character of the fouling is 
| acutely influenced by the conditions of service of the 
| ship and the waters frequented. For example, change 
from sea to river water, and vice versa, results in reduc- 

tion of growth. Compositions antagonistic to one 
particular kind of fouling are not necessarily equally 
resistant to all other kinds. Application of two 
different compositions one to each side of a ship is not 
necessarily effective for comparison since differences 
in amount and kind of fouling are found when both sides 
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for any length of time. Significant 
fouling have also been found to occur between bow, 
stern and amidship portions. Thus, it would not be 
conclusive to apply ditferent compositions, one to the 
forebody and one to the afterbody. While, therefore, 


neither model tests nor inspections of ships in dock | 


can be regarded as affording conclusive evidence on the 
comparative merits of different compositions, the in- 
vestigations afford some useful information. The 
model tests indicate the nature and intensity of the 
growths and the wide variety of luxurious life that may 
thrive on the bottom of a ship no matter what type of 
composition is applied. The biological analysis is 
informative in this respect in the reference to the 
adaptation of the various kinds of life to resist poison. 
Other tests have shown that the importance of toxic 
action of compositions can be over-estimated, and that 
light and colour both play an important part. Ex- 


foliation of growth, as on copper- bottom ships, gives 
composition arranged to | 


good results, but a “ soapy 
wash off a ship would be detrimental, in that, even if 
successful in simulating the action of copper sheathing, 


it would expose the protective coat to serious corrosion. | 


Probably if the poison were not present in the com- 
position, growth would be more readily propagated at 


a more rapid rate and simpler forms of life might also | |iquid fuels to replace petrol was exhaustively examined 


be included. 

It may be regarded as surprising that the luxuriant | 
prodigality of life found on ships’ hulls several months 
out of dock, including small forests of weed, animal | 
tufts and grain-like barnacles, do not result in more 
than doubling the skin-friction resistance in temperate | 
waters and trebling the resistance in tropical waters. 
Speed trials, model hull and raft experiments and outer | 
bottom inspections show that this result is well con- | 
firmed. From the appearance of the surface, much 
larger increases might well have been anticipated. It 
would appear that the adverse effect on resistance | 
depends not so much on the irregularity, discontinuity 
and non-uniform character of the growth on the ship’s 
hull, but rather on the texture of the surface. While 
the model experiments and ship trials described in the 
paper are to some extent independent, they are also 
complementary investigations on the effect of rough | 
surfaces covering propeller performance as well as skin 
friction. The .individual tests were, however, under- 
taken from various considerations; for example, | 
effect of stern modifications, propeller design for six 
months out of dock, and suitability of different com- 
positions and their effect on ship's speed. The object 
of the ship trials was to assess the desirable time in- 
terval between consecutive dockings of different types 
of warships on different stations in order that fuel 
consumption and other costs can be reduced to a 
minimum. 

The results can be conveniently summarised as 
follows. Most painted surfaces are within a narrow 
margin as smooth as paraffin wax or varnish as regards 
resistance. Black lead, favoured by some, shows no 
advantage. Skin-friction resistance of a ship increases 
at a rate of approximately } per cent. per day out of 
dock in temperate waters, and } per cent. per day in 
warm waters. Wake increases with time out of dock, 
but augment of resistance percentage is little affected. 
Extrapolation to a smooth ship’s surface suggests 
that the wake percentage for a ship may be about 
6-5 per cent. less than for the model and that augment 
of resistance percentage is substantially the same in 
the ship and the model. There is scope for investiga- 
tion of the components of wake to check the extra- 
polation to a ship’s surface. Marine growth is of an 
incipient character, but after three months out of 
dock the rate of fouling is intensified, with vegetable 
weed near the surface and various types of animal life 
below. Marine growth on ships is luxuriant and varied, 
and extremely sensitive to the conditions of service. 
It is characterised by adaptations to resist the effect 
of poisons in the outer bottom composition. Resist- 
ance of a roughened surface depends more on the 
nature of the surface than on the grain size, the adverse 
effect of luxuriant growth being only of the same order 
as that due to fine sand and similar rough surfaces 
tested on the models. Prandtl’s grain-size coefficients 
are inconsistent with speed-trial results of freshly | 
painted ships. 








Arc-WELDED Pipe LINE IN CALIFORNIA.—A pipe line 
for conveying petrol from Ventura to Wilmington, 
Angeles, on the Pacific seaboard of the United States, 
has recently been completed. The pipe line, which is 
83 miles in length, is made up of 10} in. pipes, every joint 
being individually arc welded -using the shedded-arc 
process. Six engine-driven welding machines manufac- 
tured by the Lincoln Electric Company, Limited, were | 
employed fer the work. It is claimed that the pipe line 
was completed in 30 days at a cost of 500,0001. The | 
435,000 ft. of pipe employed weighed 9,000 tons and the 
new line is expected to deliver 22,000 barrels of oil daily | 
to the Wilmington refinery of the Shell Oil Company. 


Los 


differences in | 


| is produced by fermentation of vegetable matter ; 
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GAS PRODUCERS FOR ROAD 
VEHICLES.* 


Ph.D., F.Inst.F., and W. 
M.I.A.E. 


| Tue objects of this paper are (1) to discuss briefly 
| the general application of portable gas producers to 
road transport, with special reference to heavy and 
passenger service vehicles. (2) To present the results 
so far jointly achieved by the Tilling Group of omnibus 
companies and the Mining Department of the Uni- 
versity of Birmingham in the development of producer- 
gas propulsion satisfactorily applicable to heavy 
vehicles, including passenger service vehicles. (3) To 
submit that experience of the application of portable 
gas-producers to motor transport has now reached a 
stage where much greater numbers of vehicles can be 
converted with confidence, both from the technical 
and the economical points of view, to use producer-gas 
propulsion with consequent appreciable reduction in 
| the amount of imported liquid fuels required for main- 
| taining the country’s essential road transport. 

This country depends almost entirely upon imported 
petrol, Diesel and lubricating oils for use in its road 
transport vehicles. The possibility of home-produced 


| By 8. G. Warp, J. Mortson 





by the Sub-Committee on Oil from Coal, Committee for 
Imperial Defence, who presented their report in 1938. 
A small amount of hydrocarbon liquid fuel suitable for 
use in internal-combustion engines is produced at 
home, mainly from coal hydrogenation, coal carbonisa- 
tion and shale distillation, and a small amount of alcohol 
but 
the quantity of liquid fuel so produced is inadequate 
to maintain more than a small proportion of the 
country’s road transport. It is imperative that rigid 
economy should be observed in the use of imported 
motor fuels and the fullest possible use should be made 





of the country’s indigenous or home-produced fuels 
which can be applied to road transport. 

The gaseous fuels which could be used to replace | 
imported petrol or Diesel oil include towns’ gas, 
methane, acetylene, hydrogen, water-gas and pro- 
ducer-gas. Acetylene, hydrogen and water-gas are 
unlikely to be used in this country in the near future | 
because of such deterrents as high costs, limited avail- 
ability of supplies or small operating range per charge 
for reasonable additional weight of containers to be 
carried by the vehicle. Methane is likely to be avail- 
able at only a few fortunately placed centres. The | 
low-pressure towns’ gas system finds a limited applica- 
tion for private cars, taxis and light lorries for local 
delivery work, but is unlikely to be applied to long 
distance or heavy transport since the towns’ gas 
equivalent of one gallon of petrol occupies a volume of | 
about 300 cub. ft. In the high-pressure towns’ gas 
system the gas is compressed to, say, 200 atmospheres | 
and stored in special bottles carried on the vehicles. In | 
a typical case, described by Walter,t 3 to 7 standard | 
bottles made of nickel-chromium-molybdenum steel 
are used. Each bottle, 5 ft. 10 in. long, 8 in. internal 
diameter, and 0-22 in. wall thickness, weighs 124 Ib., 
and has a capacity of 1-76 cub. ft., equivalent, at a | 
working pressure of 200 atmospheres, to about 350 | 
cub. ft. of free gas. Such systems are used in certain | 
towns in this country, but are suitable generally only | 
for towns’ road passenger service or for such services | 
as towns’ refuse collection, etc. | 

Gas-producers for vehicles and the gaseous fuel 

they yield have a number of disadvantages among whic ch | 
may be mentioned: (1) the producer unit and its 
ancillary ondgualt add to the unladen weight of the 
vehicle, and the space occupied may, if the unit is | 
built-in, sometimes reduce the pay- -load or passenger- 
carrying capacity. (2) The gas made has a low calorific | 
value and must be freed from harmful constituents | 
before admission to the engine, otherwise unduly | 
high cylinder wear will result. (3) There is a loss of | 
engine power when changing over from petrol to pro- 
ducer gas; this loss can be regained, in part at least, 
by increasing the compression ratio to a suitable value. | 
(4) Sueh producers require solid fuels possessing certain | 
desirable properties of size, reactivity, composition, | 
low potential tar and mineral matter contents, etc. 
(5) The solid fuel (in this country usually anthracite or 
| a carbonised coal) is not so easy to handle as liquid fuel, | 
‘and on burning leaves an incombustible residue, 


| (6) Portable producer-gas systems require careful and | “ 


regular servicing. Portable gas-producers possess, how- | 
ever, a number of important advantages, including : | 
(1) a solid fuel is used which can be stored fairly easily | 
and supplies of which can be carried on the vehicle, | 
sufficient to allow a wide range between filling stations. 
(2) The fuel gas is prepared on the vehicle according | 
to the vemeramnel of the vehicle, so that reliance is not 





° Pear « entitled ‘“‘ Practical Application of Gas Pro- 
ducers to Road Transport, including Passenger Service 
Vehicles,”’ read before the Institute of Fuel on Thursday 
April 30, 1942. Abridged. 
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placed on a few large gas-producing centres. (3) The 
fuel cost per mile is lower than when petrol is used (at 
normal relative prices of the solid fuels and petro} in 
this country). (4) Under good conditions the ru uning 
cost of the vehicle is cheaper than with petrol. (5) 
Sufficient fuel for the conversion of a large number of 
vehicles can be made available. (6) Diesel-powered 
vehicles, modified to operate by spark ignition, with 
the compression ratio reduced to about 11 to |, can 
be converted to run on producer gas. These advantages 
far outweigh the disadvantages of producer gas when 
judged in comparison with other fuels which can be 
used to replace imported fuels. Towns’ gas systems, 
however, may achieve some importance for lighter loca] 
work. 

Types of Portable Producer.—The last few years have 
witnessed the evolution of several designs of portable 
gas-producer, especially on the Continent, where the 
liquid fuel position was more difficult than in Creat 
Britain and where legislation was directed towards the 
widest possible use of indigenous fuels. Most of such 
Continental types were designed to operate on charcoal 
and, on the whole, required modification before they 
could be successfully adapted to operate on anthracite 
or low-temperature coke, the fuels most likely to be 
used in Great Britain. Present designs in use in this 
country can be classified generally into four main 
systems according to the flow of gas within the body 
of the producer. The systems are: (1) up-draught ; 
(2) down-draught; (3) cross-draught; and (4) some 
combination of the above, as in the dual-draught. A 
further classification depends upon the method of 
injection of air into the fire-bed, giving the types: 
(a) dry-blast (no water or steam injection), and (4) wet 
blast (with water or steam injection). The production 
of a fuel gas in a producer depends primarily upon 
the formation of carbon monoxide by the incomplete 
combustion of the carbon of the fuel by the oxygen in 
the air of the blast. Other reactions, such as those 
producing methane or water gas may be regarded as 
secondary, but are important in their effect on the 
calorific value of the resultant gas. Reactions leading 
to the formation of carbon dioxide (causing a waste 
of fuel) are undesirable, as is the distillation of tar from 
the fuel. Still other reactions are concerned with other 


| coal constituents, such as nitrogen, sulphur and minera! 


matter. Portable producers are designed so that the 


| maximum proportion of combustible gases is present in 


the final gas. All portable producer plants combine in 
the complete unit a producer, a gas-cooling system, a 
gas-cleaning system, and a gas-air mixing valve. On 
the whole, preference in this country seems to be given 


| to cross-draught types for application to heavy vehicles 


Composition of the Producer-Gas.—The composition 
of the gas as it leaves the producer varies according to 
a number of factors, among which may be mentioned, 
the type of fuel used; the composition of that fuel ; 
the moisture content of the air entering the fuel bed 
(high in cases where the wet-blast principle is used) ; 
| the design of the producer ; the temperature of the fire- 
bed. This temperature is dependent on producer design; 
whether wet- or dry-blast is Gsed ; rate of gas output ; 
and operating conditions. Table I gives typical ranges 


TABLE I. 


Low- 


Anthracite 
Temperature Coke 


Dry-Blast.| Wet-Bilast.| Dry-Blast.| Wet- Blast 


Per cent Per cent Per cent Per cent 

Composition 
Oo 1-3 2-5 1-3 2-5 
Oo Below 1 Below I Below 1 Below | 
co 24-30 26-: 24-30 26-32 
CH, “2-5 0-5- > 0-5-2 0-2-1 
Ho - 14-20 7-9 14-18 
No difference from 100 

B.Th.U. per cub. ft. (gross) 

At N.T.P. and 

dry 

At 30 in. Hg 

and 60 deg.F 

saturated 


130-155 140-165 125-150 135-160 


115-140 j 


120-145 130-155 125-150 
within: which the gas composition is likely ‘to fall for 
anthracite and low-temperature coke under wet- and 
dry-blast conditions. The values shown represent 
running ”’ values, since (at least with dry-blast cross 
draught producers) the gas obtained in the early stages 
of a run differs from that obtained during the major 
part of that run. For example, using fresh anthracite, 
the methane content of the gas is initially about 3 per 
cent., falling fairly quickly to about 1 per cent. to 2 per 
cent., the exact time depending, apparently, upon the 
total quantity of anthracite in the hopper. Similarly, 
the hydrogen content, at first often 20 per cent., may 
fall to about 10 per cent. within an hour. The com- 
position of the gas varies not only with the load but 
also with the rate at which the load is applied. 

The gas leaving the producer contains the major - 
constituents CO, CH, and H, and the diluents CO,, ( 
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and N,. It contains in addition, variable proportions 
of sulphur dioxide, sulphuretted hydrogen, organic 
sulphur compounds (chiefly carbon disulphide and 
carbonyl sulphide), cyanogen compounds, free ammonia 
and combined ammonia, tarry matter and suspended 
solids. The qualitative and quantitative composition 
of the gas varies considerably with operating conditions, 
but most of the impurities are nearly always present— 
together with another impurity, water vapour, the 
presence Of which is so frequently disregarded. The 
solid impurities in the gas include particles of solid fuel 
and ash carried:mechanically in the gas stream ; also 
sulphur formed by complex reactions in the fire-bed or 
by other reactions which occur under suitable condi- 
tions; and volatile salts such as sodium chloride, 
ammonium chloride, etc., distilled from the coal. Easily 
condensable liquid impurities, usually classified as tars, 
may be present, but (except where undesirable “ tarry ” 
fuels are used) not to any appreciable extent. The 
gaseous impurities are formed mainly within the fire- 
bed, usually from sulphur and nitrogen compounds 
occurring in the fuel itself. The reactions are complex, 
and are not fully understood. Hydrogen sulphide, 
carbonyl sulphide, carbon disulphide and other sulphur 
compounds are formed under some of the wide variety of 
conditions which may exist in and near the producer 
fire-bed. Some of the sulphur compounds may be 
‘fixed’ by constituents of the ash; the proportion 
so fixed is a function of the fire-bed temperature, time 
of contact, ash composition, etc., and can be increased 
by addition of basic materials, such as soda ash or 
lime to the fuel. Similarly, the nitrogen of the coal 
may find its way to the gas in a variety of forms, 
including ammonia (free and combined), cyanogen 
compounds, etc., or as free nitrogen. 

Gaseous Impurities and Cylinder Wear.—The corro- 
sive properties of sulphur compounds in the cylinders of 
internal-combustion engines are well known. The 
probable effect of ammonia compounds in the presence 
of sulphur compounds is, perhaps, not so widely realised. 
The abrasive nature of certain constituents of coal ash 
and of coke dust is also common knowledge. Accord- 
ingly, some provision must be made to free producer 


| 
particles (other factors remaining unchanged). The 


accuracy of the second conclusion has been well demon- 
strated in service practice. Cylinder wear figures were 
obtained using (a) a commercial dry filter (sisal tow 
filter, properly packed), and (6) a wet-washer (an early 
form of the Eastern National washer), the dust-removing 
efficiency of which was much less than that of the dry 
filter, on similar vehicles otherwise similarly equipped. 
The producer used was a modification of the Govern- 
ment emergency producer. 

The cylinder wear figures were much lower when the 
apparently less efficent wet filter (i.e., from the point 
of view of dust-removal) was used. This is not an 
isolated result; in fact, where the supposedly less 
efficient wet-washer was used, the cylinder wear results 
were always much better than when sup ly more 
efficient dry filters were used. Hence the deduction 
can legitimately be made that the dust-content of 
the gas passing either a dry-filter or a wet washer ig 
not per se a measure of its relative potential efficiency 


Fig.1. 








gas as far as possible from constituents harmful to the 
engine. Early workers used some form of cyclone and 
dry filter (or possibly an oiled filter) to remove abrasive 
solid particles. Even with such filters cylinder wear 
was found to be high—especially with large capacity 
engines (of 7 litres or 8 litres capacity and upwards). 
Typical results obtained about two years ago with such 
filter systems on omnibuses powered with 7-litre or 
Slitre engines were usually below 1,000 miles per 
0-001 in. cylinder wear, down to below 150 miles per 
0-001 in. in the worst cases (the very low figures are 
wually attributable to a breakdown of the filter 
medium). The removal of coarse particles of solid 
from a gas is usually a comparatively simple matter, 
whereas the removal of the finest particles is certainly 
not an easy matter in the limited space available on a | 
road vehicle. 

The amount passing most commercial filters is not 
usually inordinately high (unless the filter breaks down), 
and the dust which does pass is generally soft— 
frequently below 2 on Mohr’s scale. Reasonably small 
concentrations of such dust are unlikely to be the sole 
or even the main cause of the excessive cylinder wear 
recorded by many operators of producer-gas propelled 
vehicles unless such dusts are corrosive as well as 
abrasive. Accordingly it is the corrosive materials 
in the filtered gas which must be examined as the main 
source of cylinder wear. These corrosive materials 
include sulphur compounds, ammonia compounds, 
cyanogen compounds and volatile salts, which may be 
distilled from the fire-bed. Solid particles of the 
carbonaceous fuel may also act as a catalyst in corrosion 





with sulphurous gases. 

The solution obtained by filtering a wash-water | 
through which raw producer gas has been passed may | 
be acid, neutral or alkaline according to operating | 
conditions. Such a solution contains a complex | 
mixture of corrosive materials and is itself very corro- | 
sive, especially at an interface between the solution | 
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it absorbs all corrosive and potentially corrosive sub- 
stances from the gas. The filter system must, of course, 
deal with any tarry matter which may be present. 
The solid particles to be found in raw producer gas are 
formed in two ways: some by mechanical dispersion 
of the solids in the producer bed, and some by vapour 
condensation. Accordingly, the size range of the 
particles will be from colloidal size up to possibly 
3 microns or 5 microns for those formed by vapour 
condensation, and from probably below 1 micron 
upwards for those formed by mechanical dispersion. 
A cyclone can be used successfully to remove the larger 
particles ; but cyclones cannot easily be applied on a 
portable unit for the removal of the smallest particles. 
Methods available for arresting such small particles 
include dry filtration, electrostatic precipitation, ther- 
mal precipitation, and washing by water or other 
liquid medium. 

The different natures of the compounds to be removed 
from the gas complicate theoretical considerations. 
The removal of sulphur compounds alone may not 
present insuperable difficulties, since they are present 
in the gas mainly as SO, and H,S. The presence of 
ammonium compounds, however, adds to the difficulty 
ofthe problem. In an ideal purification system it might 
be possible to remove all ammonia compounds first by 
water scrubbing or some other effective way, which 
will also remove some of the sulphur compounds, the 
remainder of which can afterwards be removed by some 
other means. Under suitable conditions an efficient 
water scrubber on a vehicle should be capable of remov- 
ing nearly all the ammonia compounds, and a sufficient 
proportion of the sulphur compounds to reduce cylinder 
wear with producer gas to a value of the same order as 
obtained with petrol. For gas absorption as intimate 
a contact as possible between the gas and the liquid is 
desirable ; this can be effected by ing the gas over 
a large solid surface which is kept constantly wetted 
by liquid from a spray. Such a spray can also be a 
reasonably efficient mechanism for removal of small 
solid particles; its action in this respect may be 
improved by the addition of small quantities of a 
wetting ageat to reduce surface tension. Other 
methods are, of course, available for removal of sulphur 
compounds, such as passage over iron oxides, etc., but 
they offer difficulties or disadvantages which outweigh 
their advantages. 

From theoretical reasoning alone it is evident that 
one of the best methods of purifying producer gas for 
use in automobile engines is to pass the gas through a 
cyclone or similar device to remove coarse dust and 
then to pass the gas through a water-washer to remove 
ammonia and sulphur compounds and finer dust. 
Desirable attributes in a gas-cleaning and filtering 
system for producer gas, include : (1) efficient removal 
from the raw gas of a-sufficient proportion of harmful 
or potentially harmful constituents—solids, liquid and 
gaseous—so that the treated gas does not give rise 
to undue cylinder wear. (2) Retention of its effi- 
ciency at all normal rates of gas flow and change of 
gas flow over a sufficiently long period to obviate 
servicing on the road. (3) A low and a uniform resist- 
ance to gas flow. (4) Unlikely to break down easily 
and designed so that an unobserved breakdown does 
not allow the passage of uncleaned gas to the engine. 
(5) Simple in design and constructed of readily available 
material. (6) Robust but not unduly heavy or bulky ; 
capable of easy servicing by unskilled labour. (7) The 
filtering or washing medium should be readily obtain- 
able and not require specialised labour for packing 
Laboratory and Bench Tests.—Tests on filters and 
washers and other individual parts of producer units 
have been made by means of bench tests, road tests 
and extended service tests. The bench test plant 
installed consists of a Government emergency producer 
mounted on a trailer together with coolers and the filter 
under test. Air is drawn into the producer by means 
of a Roots blower run as an exhauster at the outlet of 
the gas system. The producer gas from the bed 
of the producer through the coolers to the filter under 





in reducing the cylinder wear of producer-gas propelled 
vehicles. This is an important deduction, since it | 


test; thence by suitable pipe-lines, water-trap, and 
cooler, and by-pass to a device for measuring the dust 


and air. Two important conclusions can be drawn by | not only affects filter design, but also has a direct | content of the gases, and finally, through a large safety 


discussion of the results of examination of the scrubber | 
waters. They are: (1) the’gaseous impurities present 
in the raw producer gas react in the presence of liquid 
water to give a corrosive solution. 


|submitted, thetefore, that excessive cylinder wear 


If at any point | due primarily to abrasion by small amounts of rela- | 


bearing on producer design and fuel selection. It is | 


in vehicles using producer gas as a propellant is not 





filter before entering the exhauster and being discharged 
to the atmosphere. The plant is arranged so that a gas 
flow, variable at will, up to over 100 cub. ft. per minute 
can be obtained through the system. Flowmeters, 


in a system using a dry filter, water is deposited, a| tively soft, fine dust which pass the fairly efficient | pressure gauges, thermometers, gas-sampling devices, 
corrosive solution will be formed which, on drying | commercial filters, but is due mainly to the corrosive | etc., are attached at suitable points. A large fan 
out, forms a solid deposit. With some producers using action of gaseous impurities in the gas which such dry 4 provides a cooling current of air directed towards the 


a wet fuel, or where wet blast is used, moisture may | filters cannot arrest. 


The gaseous impurities may 


vertical coolers and giving an air velocity of up to 30 


be deposited in sufficiently cool parts of the gas system | corrode cylinders due to ammonia and sulphur com- | miles per hour at the coolers. The trailer is equipped 


and may set up corrosion by solution and combination | 
of ammonia and sulphur compounds, or, after evapora- 
tion, may give rise to deposits which in course of time 





| 


pounds soluble in water which may be deposited on | with a simple rocking device, and during a run is rocked 
cylinder walls, and by sulphuric, nitrous and nitric | 
acids formed in the cylinders by the combustion of | 


to simulate road conditions. 


Initial runs on the bench test plant were confined 


may become serious. (2) The use of a wet washer or | the sulphur and ammonia impurities in the presence of | mainly to the developing of a satisfactory method for 
water-scrubber removing some, if not all, of the poten- | water. 


tially corrosive materials (as well as the suspended | 


solid matter) from the producer gas should give better | purifying producer gas for use in motor vehicles will 
be completely successful if it prevents the passage 
and | 


cylinder wear results than the use of a dry filter of | 
Similar efficiency to the wet washer in removing solid 





|of all solid particles suspended in the gas; 


Desirable Attributes in a Gas Cleaner.—A filter for | 








determining the dust content of the cleaned gas. The 
problem is not particularly difficult at low rates of gas 
flow, but the difficulty of obtaining reliable results 
increases rapidly as the rate of gas flow exceeds about 
40 cub. ft. per minute. Sisal tow filters and several 
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different designs of wet washers, oiled filters, etc., have 
been tested, and the following have been studied : 
(1) effect of rate of gas-make on dust removal, sulphur 
removal and ammonia removal efficiency. (2) Effect 
of total gas filtered on efficiency of removal of dust, 
sulphur and ammonia. (3) Effect of addition of small 
proportions of wetting agents, sodium carbonate, etc., 
to the wash water on dust, sulphur and ammonia 
removal. (4) Effect of different fuels on impurities 
found in the gas and on gas filtration and purification. 
(5) Specific tests on fuels, coolers, cyclones,* etc. 
(6) Effect of doping fuels on gas quality, ete. 

The laboratory investigations have included examina- 
tion of fuels, clinkers, cooler deposits, washer or filter 
deposits, wash waters, gas system and engine deposits, 
etc. Laboratory tests have also n made with small 
producers to study the effect of such variables as fire- 
bed conditions, temperature of gas at the washer inlet, 
and fuel treatment on the removal of sulphur com- 
pounds from the gas. Figs. 1 and 2, page 419, sum- 
marise the results of a number of bench test runs. 
Fig. 1 shows the relation between rate of gas made and 
dust content of cleaned gases using an early form of the 
Eastern National washer (less efficient than the form 
now used) curve indicated at a ; a wet-washer in course 
of development and efficient at high rates of gas flow, 
and a sisal tow filter curve c. The curve for the water 
spray washer is indicated at 6, and the same washer 


with ‘‘ Perminal’’ added to the water at d. Fig. 2 


shows the effect of the total gas made (up to 12,000 | 
cub. ft.) on the ammonia, sulphur, soluble matter and | 


dust removed by an early form of the Eastern National 
wet washer for average rates of gas flow of 30 cub. ft. 
to 40 cub. ft. per minute at N.T.P. The results for 
sulphur, ammonia and dissolved solids removed are 
shown in the form of bands within which the points 
fall. Greater uniformity is shown in the amount of 
suspended solids collected, so that results for suspended 
solids can be represented by a single line. The gas 
entering a wet washer should be well cooled and the 
washer water should be changed before the washing 
efficiency is seriously impaired. In road tests the 
temperature of the gas at the washer inlet usually 
reaches about 50 deg. C. and about 50 per cent. of the 
total sulphur entering the washer is removed from the 
gas. Laboratory work is being continued in an 
endeavour to determine the relative effects of different 
impurities in the gas on engine wear. For this purpose 
a 30-c.c. one-cylinder four-stroke engine is being used. 
Means of increasing the percentage removed of sulphur 
from the gas are also being examined. 
(To be continued.) 








CATALOGUES. 


Synchronous Electrical Relays.—We have _ reeeived 
from Messrs. Londex, Limited, Anerley Works, 207, 
Anerley-road, London, 8.E.20, a leaflet describing their 
synchronous time-delay relay, type PRL, various 
models of which are capable of covering a time range 
of from two seconds up to 28 days. Interchangeable 
gearing permits of switching up to 500 VA. 

Mechanical Stokers.—We have received from Messrs. 
Bennis Combustion, Limited, Little Hulton, Bolton, 
Lancashire, a catalogue illustrating and describing their 
sprinkler stoker and compressed-air furnaces, with the 
improvements recently incorporated in the stoker feed 
mechanism. Particulars are given of results obtained 
with low-grade fuels. 





CIRCULARS FOR MACHINERY AND PLANT.—Direction 
No. 7 under the Control of Paper (No. 36) Order, 1941, 
modifies the existing prohibition of the gratuitous dis- 
tribution of advertising circulars relating to the sale of 
used industrial plant, machinery and equipment. The 
aggregate weight of circulars distributed gratuitously in | 
any three consecutive months after March 31, 1942, | 
must not, however, exceed three-twentieths of the weight 
of circulars distributed in the United Kingdom in the 
corresponding three months of the pre-war year ended 
August 31, 1939. Pv 

CONTROL OF ExporTs.—Under an Order made by the 
Board of Trade, which came into force on May 19, 
licences will in future be required to export goods of 
every description to Spain (including the Canary Islands 
and the Spanish Zone of Morocco), Portugal (including 
Madeira, the Azores and the Cape Verde Islands), 
Turkey (including the Hatay), Iraq, the Tangier Zone, 
Liberia, Portuguese Guinea, Andorra, Rio de Oro, and to 
any port or destination in the Union of Soviet Socialist 
Republics. Under this Order, all destinations classified 
“©” will be transferred to the list of destinations to 








which the export of all goods is controlled, and all items 
in the Schedule of controlled goods against which the 
letter “C” appears should accordingly be deleted. 
Copies of the Order—the Export of Goods (Control) 
(No. 22) Order, 1942 (S.R. and O. 1942, No. 783, price 1d.) 
may be obtained from H.M. Stationery Office, Kingsway, | 
London, W.C.2. 


** ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawi 

is in each case; where none is mentioned, "the 

Specification is not illustrated. 

Where inventions are communicated from abroad, the 

Names, etc., of the Communicators are given in italics. 
Copies of S i ions may be obtained at the Patent 





Branch, 25, Southampton Buildings, 
Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word “‘ Sealed "’ is appended. 

Any person may, at any time within two months from the 

date of the advertisement of the acceptance of a Complete 

Specification, give notice at the Patent Office of 

o iti to the grant of a Patent on any of the 

greunds mentioned in the Acts. 





FURNACE APPARATUS. 


542,472. Continuous Furnace. G. W. B. Electric 
Furnaces, Limited, of Dudley, and J. McDonald, of | 
| Dudley. (2 Figs.) July 9, 1940.—The furnace has been 
| designed for annealing cartridge cases between draws, 
land consists of a recuperation chamber 1 longitudinally 
aligned with a heating chamber 2. The cases are fed 
at A on to an upper corrugated tray 3, which runs from 
the entrance to the recuperation chamber nearly to the 
As | 
| the cases reach the end of the upper tray they fall off 
on to a lower corrugated tray 4 by which they are 


Fig.1. 3 4 
9 10 


|far end of the heating chamber, which is closed. 
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returned and delivered to a discharge chute beneath the 
entry point. The chute can deliver to either side, a 
plate 5, Fig. 2, being set to suit requirements. The trays 
are supported horizontally on rollers 8 and the operating 
mechanism is of normal quick-return action connected 
to a lever 9 mounted between the trays and with upper 
and lower arms 10 and 11 connecting it to the upper 
and lower trays, respectively. The cartridge cases 
charged on to the upper conveyor tray immediately 
fall into the grooves of the corrugations with their axes 
longitudinal and make a controlled uniform advance 
along the conveyor. A similar action occurs when they 
fall on to the lower tray at the far end for the return 
journey. (Accepted January 12, 1942.) 


MOTOR ROAD VEHICLES. 


542,112. Internally-Expanding Brake. Kirkstall Forge 
Limited, of Leeds, and F. R. Cowell, of Leeds. (11 Figs.) 
November 14, 1940.—With the normal design of inter- 
nally-expanding brake, there is a limit to the length of 
brake lining which can be used effectively, and the best 
results are obtained when each lining subtends an angle 


present design, these disadvantages are removed 

carriers 12 are pivoted at one end on anchor pins 

by a brake adjuster. The carriers 12 are of app: 
ately semi-circular form and an expander 15 betw 

free ends of the carriers forces them outwards aga 

pull-off springs. In the expander 15 are mount 

sliding tappets slotted at their outer ends to eng 

ends of the carriers and between their inner ens is g 
wedge fixed to an operating rod and working ©», the 
oblique inner faces of the tappets through rolle: On 
each carrier 12 is mounted a pair of U-section Take 
shoes 26, each extending over approximately a qu irant 
of the brake drum with a slight clearance between the 
adjacent ends. Each shoe 26 is supported by a rolicr 31 
on the circumference of the carrier, and is conn« d te 
the carrier by a tension spring 34. When the brake is 
applied to the rotating drum, the adjacent ends of the 
linings on the two shoes on each carrier first mect the 
drum. The drum then drags the shoes round with it. 
The other or remote ends of the shoes also carry rolicrs 32 
which run on ramps 137 fixed to the axle casing an 
anchor bracket 44. As the shoes move round wii! the 
drum, the rollers 32 run up the ramps and bring the 
remote ends of the linings into contact with the brake 
drum. When the brake is released the shoes are ret urned 
to the initial position by the springs 34. Each ram) 137 
is of V form so that the remote ends of the shoes move 
outwards for both dtrections of rotation of the brake 
drum. By using four brake shoes as described above, it 
is possible to employ an effegtive brake lining extending 
around almost the whole 360 deg. of the drum. The 
arrangement also produces equalisation of the braking 
pressure around substantially the whole of the surface 
of the brake drum, and has the additional advantage of 
enabling a greater braking effort to be built up due to 
the reactions of the remote ends of the shoes being trans- 
mitted to the axle casing. (Accepted December 24, 
1941.) 
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MISCELLANEOUS. 


542,229. Portable Building. The Tees Side Bridge and 
Engineering Works, Limited, of Middlesbrough, and 
S. D. Hodgson, of Middlesbrough. (7 Figs.) June 26, 
1940.—The building is primarily composed of a number 
of structural girder unite which can be assembled on 
the site for the erection of buildings of different sizes. 
The structural unit, of which the frame of the building 
is primarily composed, consists of two booms 10 and 11 
of deep channel section, each formed by two steel angles 
butt-welded at intervals. The booms are connected by 
eight pressed-steel bracing channels, the flanges of the 
braces lying inside the flanges of the booms. The braces 
are interchangeable throughout the unit, so that only 
two kinds of component are needed for each unit. The 
structural unit is of the order of 12 ft. in length and is 
of rectangular shape. The frame of the building is 


25 17 


CU 
16 17 25 18 


14 
(542.229 


composed of a number of arches at intervals aiong its 
length. Each of these arches consists of two base 
units 14, one at each side of the building, supporting 
a series of the structural units 15 mounted end to end 
on the base and carrying the walls, a corner frame 
unit 16, and two series of units 17 for supporting the 
roof, connected together by an apex unit 18. The 
outer booms of the roof units 17 of the several arches 
are connected by angle-section purlins which carry the 
roofing sheets. The outer booms of the wall units 15 
are similarly connected by angle ribs to which wall 
sheeting is secured. The inner booms of the units 17 
are connected by stays 25 to the purlins. The structural 
units forming the end arches are also connected to the 
units of the next arch by longitudinal and diagonal 
braces. At one or both ends of the building a top track 
for sliding doors is carried on brackets attached to the 





of about 100 deg. at the centre of the brake drum. 
Furthermore, the maximum braking effort is not uni- 
formly applied but a maximum load is applied to the 
drum at two diametrically opposite points, with the 
result that the brake drum tends to become oval and must 
be made strong enough to withstand this. In the 


plates joining the inner booms of the units 17, which 
form the end arch. The structural unit is designed for 
a maximum size of building having 105 ft. clear width 
and 25 ft. clear height, employing two units in the wall 
series and eight units for the roof 4pan. (Accepted 
December 31, 1941.) 
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PICTURE PROJECTION 
ON BLACKBOARDS IN 
ILLUMINATED ROOMS. 


By H. E. Dance, M.Eng. 


ir is commonly supposed that a white mat 
screen and a fully darkened room are essential for 
diascopic picture projection, that is, projection 
from a transparent slide. This idea is so deeply 
rooted that projection on a blackboard in an illu- 
minated room is sometimes treated as an absurd 
proposal, not worth trying; yet the simplest test 
shows it to be not only possible, but also more con- 
yenient than white-screen projection for certain 
purposes. 

It is to be understood, of course, that if we wish to 
bring out the photographer's art in that full per- 
fection which the lantern slide allows, a white screen 
and a dark room are essential ; but if the aim is to 
provide a picture in a form most adaptable to the 
needs of a lecturer, the claims of photographic 
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perfection must be balanced against the advantage 
to the lecturer of being able to see his audience, and 
the claims of a picture of sparkling brilliance against 
the advantage of a picture on which he can make 
notes and indicate changes in detail. A good 
lecturer will use a variety of forms, selecting each 
with reference to his immediate purpose. 

The pictorial merit of modern lantern-slide 
material is not appreciated as it should be. Let 
the reader take a well-made half-tone slide and 
examine it closely ; he will see that the black parts, 
however black they may be, are not quite opaque, 
and the whites, however sparkling, are not perfectly 
clear. Within the limits of the “ blacks” and 
“whites” lies the whole range of tones which make 
the picture, and in a good slide the tones are carefully 
graded. In half-tone work it is more important 
to use a “‘ soft” slide, which gives a good range of 
tone, than to have maximum contrast between the 
high lights and shadows. For line drawings, half 
tones are not required ; we want, rather, sufficient 
contrast between the line and the background. In 
the slide the blacks should be truly black and the 
whites perfectly clear. The half-tone, and the 
line diagram, present two different problems in 
projection, and methods which are successful with 


one do not necessarily suit the other. It is im- 
portant to bear this in mind when projection in 
an illuminated room on a blackboard is under test. 

The general illumination of a well-arranged lecture 
room should be variable to meet the need of the 
moment. In open discussion it may be high, say 
10 lumens or 20 lumens per square foot, though few 
rooms reach these values in practice. When the 
lecturer wishes to concentrate attention on the 
subject matter which he is presenting, he will hold 
the illumination at the lecture bench at a high level 
and allow the general illumination to fall to as low 
a level as will allow note taking and permit him 
to scan the audience and hold them in sympathetic 
response. 
of illumination might fall to 3 lumens or 4 lumens per 
square foot or even a good deal lower. It is im- 
possible to mark a lower limit to the drop in general 
illumination, as so much depends on the speed at 
which it is imposed (by dimmers) and the period 
during which it is held at the low level. One lumen 











per square foot is quite satisfactory for a short 
time, and even less if note taking is not required. 








In the limits of a short article it is not possible 
to discuss every aspect of the problem of projection 
in an illuminated room, but it may be remarked that 
general illumination has two effects on picture 
observation ; firstly, it illuminates the picture itself 
and reduces its contrasts, and secondly, the light 
which it casts abroad influences the eye and causes | 
it to close its iris somewhat. It is possible to control | 
the first effect by giving the picture screen local 
protection from the general lighting; the second 
may be controlled in special cases, not by reducing 
the quantity of general light, but by avoiding lightly 
coloured areas which throw it back to the eyes of 
the audience. A good deal can be done in this 
direction when a lecture theatre is being decorated: 
but very little afterwards. 

The impressions of a viewer depend on the amoynt 
of light which reaches him, and this depends on the 
quantity of light thrown to the screen by the pro- 
jector, on the size of the picture, and on the charac- 
teristics of the screen itself. A good modern pro- 
jector should place 250 lumens or more on a screen, 
with a clear slide in position ; this figure will depend 
on the lens arrangement. The screen illumination 


In these circumstances, the general level 














for a screen 5 ft. square, 10 lumens ; and for a screen 
30 in. square, 40 lumens. It is obvious from these 
figures that a picture size must be in mind when 
projection in a lighted room is considered. Here, 
projection on a blackboard for the purpose of 
annotation is contemplated, and while the picture 
should be as large as possible, it must be within the 
physical reach of the lecturer. A 30-in. picture will 
be found to be convenient and it is to be noted that 
most of the individual items of blackboard work 
fall within such a boundary. There is a good deal 
|to be said for limiting projected pictures to this 
| size so as to obtain some uniformity between black- 
| board work and screen. If the lecturer proposes 
to use the blackboard freely, the audience must 
| be limited to that number which can read the black- 
|board. For larger audiences the larger screen is 
| necessary, and the blackboard content reaches only 
| a proportion of them. 

| It is convenient to examine picture contrast with 
| reference to three conditions of general lighting which 
| are defined as follows : (a) full darkness (never quite 
| realised in practice because the screen itself is a 
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source of illumination); (6) general lighting of 
1 lumen per square foot; and (c) general lighting 
of 4 lumens per square foot. A full-contrast line 
diagram 30 in. by 30 in., will have illumination as 
set out in Table I, herewith. A contrast of 11 is 
ample to allow a line to be seen, but it will appear 








| 
- = | Case (a). | Case (bd). | Case (ec). 
' 
General lighting ian 0 | 1 
Blacks from lantern 0 | 0 0 
Whites from lantern 40 40 4) 
Total for blacks a 0 l 4 
Total for whites me 40 41 44 
Ratio white/black .. a0 41 ll 








as a dark grey rather than as a black. However, 
in the case of a line diagram, all that is required is 
that the lines shall be seen clearly ; their tone is not 
important. For half tones, condition (6) would be 
quite serviceable, but (c) would so reduce the con- 
trast as to degrade the picture while still leaving its 
more’contrasting detail reasonably visible. Table I 
shows the quantities and ratios of light falling on 
the screen. It takes no account of the reflecting 





per square foot (clear slide) from such a projection 
would be, for a screen 10 ft. square, 2-5 :lumens ; 


quality of the screen itself, but the ratios will be 
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the same for any type of screen, assuming that the 
colour content of the illuminants in the projector 
and the general lighting is the same. 

It is usually taken for granted that black surfaces 
reflect no light. Zero reflection would be a good 
definition of the perfect black, but that condition is 
never reached in practice. A good black paper 
reflects a few per cent. and a good blackboard as 
much as 5 per cent.,* while a board much used and 
well powdered with chalk might reflect 10 per cent. or 
more of the light falling uponit. Since a blackboard 
reflects some light it is capable of showing a pro- 
jected pictire, as the simplest test will confirm, but 
the brilliance levels are very different from those of 
a white screen. For the same illumination, the 
comparative levels of brilliance of screens, taking 
“ perfect white as 100, are: good white screen, 
90; blackboard in working condition, 10; “ per- 
fect ’’ black, 0. 

Tests of projection on a blackboard show not only 
that it is possible and convenient but, in some 
respects, more pleasing in certain circumstances. 
The explanation is that the high lights of a picture 
on a blackboard are in harmony with the brilliance 
of the surrounding light-coloured walls. This is 
shown by the following comparison of the brilliance 
of white and black screens in an illuminated room. 

General illumination 


Whites in picture anes @ -« - 
Blacks in picture ose 0 oo ve 
White screen,efficiency... 90 per cent 
Black screen éfficiency ... 10 
Efficiency of lightly 

coloured surround ... 70 
Ilumination of whites on 

screen ... one ols 44 lumens per sq. ft. 
Illumination of blacks on 

screen ... eee S06 4 
Illumination of surround 4 20 »» 


Taking brilliance of whites on white screen as 100, 
the brilliance of “‘ whites *’ on a black screen is 11, 
and the brilliance of the surround, 7. Thus, while 
the picture shown on a white screen is rather 
harshly brilliant as compared with the surrounding 
wall (ratio 14:1), that on the black screen is at 
only a slightly higher level in its high lights (ratio 
11:7), yet the contrast ratio is the same in each 
picture, viz., 11. An average black-line diagram 
would appear to be slightly more brilliant than the 
surround, while a typical half-tone would be of the 
same order as that of the surround. In practice 
this means that the eye may wander from the 
blackboard picture to some other centre of interest 
without much adjustment. In some cases, the 
power of a bright picture to command attention is 
of value, but this may not be an advantage when 
a lecturer wishes to command attention away from 
the picture and back to it as he desires. 

In the case of line diagrams, it is a question 
whether black lines on a clear background, or the 
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ratio is nearly unity and may be made so by careful | of drawing very different pictures of the same object, 
control of the lighting levels. The projected white | and all photographs put forward as evidence should 
lines achieve their brilliance because more light is|be accompanied by personal assurance that they 
allowed to operate on the inefficient black surface. | accurately represent the original. This assurance is 
The chalk line does the same by offering a more | given by the author in respect of the photographs 


efficient surface to a lower level of illumination. 

Fig. 1, on page 421, shows a projection of a slide 
in which the diagram is in black line on a clear 
ground. The notes are written in chalk. There is 
some general illumination, but the projected diagram 
and the notes could be read if the general illumina- 


| 
| 
| 


illustrating this article. 
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tion were reduced to zero, because the notes in| Practical Design of Simple Steel Structures. By Dr 


chalk are illuminated by the lantern. Fig. 2, on 
the same page, shows a projection of a slide which has 


Davip 8S. STEWART, M.Inst.C.E. 


London : Constable and Company. [Price 14s. net 


a diagram scratched through an opaque coating. | THIs volume, the first of a series of three, was first 


The words, “ Stop,”’ “ Part off,” “ Bevel,” “ Fig. 1” 
and “ Fig. 2” are written in chalk; all the rest 
of the content is projected by the lantern, and the 
lines which might be taken for thin chalk lines 
are parts of the blackboard which are illuminated 
at a high level by the lantern. There is the same 
amount of general illumination as in Fig. 1. If the 
general illumination were reduced to zero the notes 
written in chalk could not be read, as they are not 
illuminated by the lantern. The exposure given 





reverse, should be used. This is answered by a| 
practical test, which is confirmed by considering | 
the making and reading of notes in chalk on the | 
projected picture. With conditions as in case (b), | 
above, black lines on a clear ground give an 
illumination of line of 4, and of ground, of 44 
lumens per square foot, while white lines on a black 
ground give 44 and 4, respectively. Chalk lines will 
appear mainly on the background. Assuming an 
efficiency of 80 per cent. for the chalk line and 10 per 
cent. for the blackboard, and taking 100 as the level | 
of illumination of the whites in each case, the com- 
parison will be as shown in Table II. 


TABLE II.—Comparative Brilliance of Lines. 
Black Line on Clear Ground 





Brilliance of whites oor oes eee 100 
Brilliance of background eee _ 100 
Brilliance of chalk line sec oce 800 
Brilliance of black line... eee enn 9 
Ratio chalk line/black line one ous 88 
White Line on Black Ground— 
Brilliance of whites - a 100 
Brilliance of background oe abe y 
Brilliance of chalk line... eee eee 72 
Ratio chalk line /white line 0-72 | 


. . . | 
The ratio of 88 in the first case is so high tal 


discomfort seta in at once. In the second case the 





to the photograph from which Fig. 2 was reproduced 
was three times as long as that for Fig. 1. Both 








illustrations are frog single-exposure untouched | 


photographs and give a good representation of the | eccentric connections. 
The slide | opportunity was not taken to include a chapter 


appearance of the projected diagrams. 


published in 1929 and is now reissued with amend- 
ments to conform with recent specifications. An 
elementary knowledge of mathematics and the 
theory of structures is assumed, no space being 
occupied with the proof of formule with which 
every student of applied mechanics may be reason- 
ably deemed to be familiar. An introductory 
section contains useful tables of abbreviations and 
symbols, standard working stresses, and strengths 
of rivets and bolts. Drawing office procedure and 
shop practice are briefly but informatively described, 
and are followed by considerations of the design 
of riveted joints, splices, plate-girder details, and 
It is unfortunate that the 


used in this projection was hand drawn and lent by | on welding, even though the omission was deliberate. 


Mr. R. 8. Taylor. 

In the case of half-tone pictures the above 
considerations do not apply, because a positive 
picture must be used, and neither positive nor 
negative offers a uniform background. In such 
cases, chalk notes or half-tones are not very satis- 
factory unless they are confined to the “ blacks ” or 
the surround. Fig. 3, on this page, shows a half-tone 
picture projected in daylight. The photograph 
(like the others, is untouched) was made by a 
single exposure. It was taken at Oxford in 1939. 

A story is told that in an important law action 
plaintiffs produced a great deal of photographic 
evidence to support their case, and argued that the 
camera could not lie. It goes on to say that, in 
rebuttal of this evidence, defendants produced a 
photograph showing the learned Judge coming out 
of the local hostelry, arm in arm with counsel for 
plaintiffs, both wiping their mouths on their sleeves ; 
the plaintiffs then withdrew their evidence. No 


doubt there is an element of exaggeration in this 


* The figures given for the light-reftection from black | 8tory, but it serves as a reminder that photographs, of 
paper and blackboards apply after use. Much lower | themselves, provide no sure evidence. The camera, 


figures would be obtained with new material. 





even without any intentional interference, is capable 








|of safety. 


A chapter is devoted to wind pressure and factors 
The introduction to Students of the 
term “factor of safety’’ without warning them 
against the misleading senses in which it is often 
used by persons only partly educated in structural 
matters, however, is open to question. The author 
defines it as “‘ the ultimate or breaking strength 
divided by the working stress’’; the use of the 
term to denote the ultimate load divided by the 
working load he considers to be hardly correct, “ as 
the term is definitely reserved for stress ratio and 
not load ratio.”” Since, however, ultimate strength 
is the failure load divided by the area of the un- 
stressed section, and is not a true stress at all, the 
distinction tends to be confusing rather than helpful. 
A chapter is given to beams, including plated beams 
and beams subjected to non-symmetrical bending ; 
and the book concludes with a study of the design 
calculations for a crane-gantry girder. The present 
volume is to be followed by one treating girders, 
columns, trusses, and bridges of various types ; and 
a third, consisting of tables. The complete work 
should provide a useful link between theoretical 
study and practical experience. 


Second edition. 
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THE COMPRESSION AND 
EXPANSION OF AIR. 


By A. L. Eaan, A.M.I.Mech.E. 


such factors as thermal transmission, moisture 
content, or the generation of heat by fluid turbulence, 
the inter-relations among the pressure, volume and 
temperature of the air may be so far removed from 























Tdeg.F, Absolute 

















a 
(1901-€) Entropy o ‘nese 
Cy = specific heat of air at constant volume. 
R = gas constant. 
AT temperature rise or fall (adiabatic). 


In Fig. 1, the hatched areas represent the energy 
Ix actual pneumatic machinery, as the result of | of adiabatic compression from p to P and from T, 
The total energy = C, AT, of which the | 
Cy T, — Cp T, + p 02, | 


to T,. 
compression contributes 
where v, is the compressed volume. 


The hatched area in Fig. 2 shows the energy 
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| Hence, the effective work of compression and 
delivery done by the compressor, represented by 
area Prhp, is equal to the difference, C, AT, 
which has been shown to be the amount removed in 
the cooling water. Therefore the whole of the work 
equivalent to compression and delivery is removed 
as heat, while the energy supplied by the atmosphere 
remains in the pipe system. 
| Fig. 5 illustrates admission of the air to a motor, 
|the total work during admission, represented by 
| area P 6 vo, equal to R T,, being the heat loss from 
the pipe system. As expected, the heat loss during 
“admission ’’ equals the gain during “ delivery ” 
| (Fig. 3), the combined heat effect of admission and 
| delivery being nil. 
| The hatched areas of Fig. 6 show the total work of 
| expansion ; and also the heat loss (i.e., cold created) 
| inside the cylinder of the motor, equal to C, AT 
when A T is the fall of temperature. It should be 
|noted that most of the work of expansion is done 
| against the atmosphere, and that A T is here less 
than the temperature change during compression. 
The cooling effect of the cold air on the environment, 
for example, a hot mine, is equivalent to the heat 
that must be abstracted from the environment to 
restore the expanded air in the cylinder of the motor 
to its admission temperature T,. It should be noted 


either isothermal or adiabatic conditions that the | expended in delivering the volume v, into the cooler | that, as it warms, the expanded air further expands 


relationships developed in classical thermodynamic 
theory at best afford little guidance, and at worst 
may lead to serious misconceptions and errors in 
the estimation of efficiency or other performance 
characteristics. Some attempt has been made, 
therefore, in the present article, to examine critically 
the thermodynamics of certain types of pneumatic 
apparatus, and to analyse the effects of unavoidable 
imperfections of commercial machines upon their 
performance. 

Part I.—The Relationship between Heat and Work 
during Simple Adiabatic Compression and Expansion. 
—As a preliminary to the main theme, it is instruc- 
tive to consider some implications of the adiabatic 
process as applied, for example, to the case in which 
atmospheric air is successively compressed, cooled, 
delivered into a capacious pipe system, admitted 
to an air motor, and finally discharged again into 
the atmosphere. In Figs. 1 to 8, on this page, 
which illustrate these operations, crossed hatching 
represents effective work by the compressor or from 


the air motor. Single hatching represents work done | 


by or against the atmosphere. The following nota- 


tion is used : 
P or p = absolute pressure (Ib. per square inch). 
> 


I 
In Figs. 1 to 8, the ratio = 3. 
Pp 


T absolute temperature. 

V = free air volume of 1 lb. 

v = volume after compression and cooling. 
P 


Cp = specific heat of air at constant pressure. 


at constant pressure P, where (still at constant | 
It amounts 
to R A T when A T is the rise of temperature during 
This quantity, plus the energy repre- 
sented by the hatched area of Fig. 1, is the total work | 


pressure) cooling back to T, is achieved. 
compression. 


| during compression and after-cooling, and the sum 
Cp,AT+RAT=C,AT 

also represents the heat to be removed by the after- 

cooler. 


The hatched areas of Fig. 3 show the work, after 


cooling, of delivery into a capacious pipe system, 


leading to a very slight rise of pressure in the 


system, which is assumed to be closed. The total 
work of delivery includes some addition of heat to 
the system, entailing a small temperature rise. The 
total work plus heat of the injected air is given by 
P, = RT. 
The foregoing operations are combined in Fig. 4, 
where the hatched areas show the total work of com- 
pression and delivery 
=C,yAT+RT,, 
of which “ 
Cp AT (= areabrh V v) 
is in the cooling water, while 
RT, (= area Pb vo) 
| is in the compressed-air pipe system. 
The work done by the atmosphere, represented by 
the area ph V 0, is 
Pv = pV = RT,. 


at atmospheric pressure and does work R AT 
| (hatched area in Fig. 7) against the atmosphere. 
| Thus, the total heat absorbed from (i.e., the coldness 
produced in) the environment is increased to 
CpAT+RAT=C, AT. 

| These expansion processes are combined in Fig. 8, 
| where the total area = RT, + Cp AT, of which 
| the work done against the atmosphere (area p h V 0) 
=RT,. The remaining area Pbhep=C,AT 
| represents the effective work of the motor and is 
| equivalent to the coldness produced in (i.e., the heat 
| absorbed from) the atmosphere. 
| In contrast with the pipe system which, though 
| capacious is of limited volume, the atmosphere into 
| which the motor exhausts may be regarded as of 
| infinite capacity. Hence the atmospheric tempera- 
/ture change is zero and the work done by the 
| exhaust air upon the atmosphere is not compression, 
| producing heat, but displacement work, producing 
potential energy. The process is analogous to forc- 
ing water into a large reservoir at a depth below the 
surface, entailing work against gravity and increas- 
ing potential energy. 

On the other hand, if air be freely exhausted from, 
| say, a rock drill, doing no effective expansion work, 
| it does work against the atmosphere represented by 
the area fh Vv in Fig. 8, losing an equivalent 
quantity of heat and producing coldness. Now the 
|area fh Vv = area PObfp,. which is the effective 
work of admission. Under this condition the net 
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cooling effect is nil, because the work of a rock drill 


| Cy (Ts 
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The latter quantity is much greater | of the United States industry was made, but 
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is not done against gravity but reappears as heat.| than the area cfab on the P-V diagram, Fig. 9, | found that, though the optical characteristics of the 


The heating effect on the environment is also nil. 
The important difference between exhausting air 
from a rock drill and Joule’s porous-plug experiment, 


is that in the former case work is done against the | 


external atmosphere whereas, in the latter case, no 
external work is done. : 

Part Il.—The Thermodynamics of Turbo-Com- 
pressors and Turbo-Motors.—In the following dis- 
cussion it will be assumed that compression and 
expansion are carried out in one stage. This 
simplifies the diagrams and causes the principles 
to stand out more clearly ; therefore, if compression 
occurs in stages, with cooling between stages, the 
relevant formule must be applied to each stage 
in turn. A study of the conditions arising when air 
is compressed in a turbo-compressor or expanded 
in a turbo-motor is full of traps for the unwary. 
Many formule set out in books on thermodynamics, 
as apparently of general application, give erroneous 
results when used for turbo-machines ; for example, 
certain formule given on pages 8 to 11 in Inchley’s 
Theory of Heat Engines (London, 1929), on page 10 
of Macintire’s Handbook of Mechanical Refrigeration 
(New York, 1928), and equations 8 and 9 on page 26 
of Ewing’s Thermodynamics for Engineers (1936). 


In turbo-machines, internal. heat is generated by 


friction and the air becomes much hotter than it 
does during ordinary adiabatic compression and 
expansion. The additional internally-generated 
heat not only increases the area of a P-V diagram 
(see area c fe in Fig. 9, on page 423), but the work 
equivalent of the additional heat has also to be 
provided by the prime mover. Fig. 9 shows a 
P-V diagram when air is compressed from one 
to three atmospheres and delivered into a charged 
receiver. The area c dab represents the work done 
by the prime mover with isothermal compression 
and delivery. The area ceab represents the work 
done with adiabatic compression. The curve cf 
shows the alteration of pressure with volume in an 
uncooled turbo-compressor, but the area cfab 
does not represent the work done by the prime mover, 
but an amount very considerably less. The area 
ced represents the difference of “‘ work ” between 
isothermal and adiabatic compression, but the area 
cfe only shows about one-sixth of the “ work ”’ | 
difference between adiabatic and uncooled turbo- 
compression. 

A simjlar diagram can be drawn for expansion 
motors ; the work output of a turbo-motor is very | 
much less than the area of the P-V diagram. 
The total work of turbo-compression and expansion 
cannot be shown graphically on a P-V diagram, 
the most suitable form being the temperature- | 
entropy (T-¢) diagram, Fig. 10, on page 423, 
in which the area ceab is the adiabatic work and 
the area cfgb is the work of uncooled turbo- 
compression. 

With adiabatic and isothermal compression, the | 
areas ceab and cdab in Fig. 9 show the quantity | 
of heat to be removed by the coolers to restore or 
maintain T,, but in the case of turbo-compressors 
the P-V diagram also fails in this respect, for the | 
heat to be removed is much greater than the heat | 
equivalent of the area cfab. Let Cy and C, be | 
the specific heats of air per deg. F. in ft.-lb. per lb. | 
Let R = Cp — Cr. e 
and let n be the index in the equation P V" 
constant. Let. P,T,V, be abs. pressure, abs. | 
temperature, and volume of 1 lb. initially. Let | 
P, T, V, be the same factors after adiabatic com- | 
pression; P, T, V;, the same factors after turbo- 
compression; and PTV, the same factors after 
compression or expansion in general. Let AT be 
the rise or fall of temperature. 

When air is compressed adiabatically and deli- 
vered into a large charged receiver, the work done | 
by the prime mover is the area ceab in Fig. 9, 
which is well known to be numerically equal to 
Cy(T, — T,). If, however, the compression takes 
place in an uncooled turbo-compressor, the final 
pressure being unaltered, T, increases to T, owing 
to the friction of the discs and passages. This | 
temperature rise takes place with the same final 
pressure, so the additional work done is C, (T; — T,) | 
and the total work done by the prime mover is 


Let y adiabatic index, 


because the heat equivalent to the additional work | 
T,) is not provided by an independent 
source of heat, but by the prime mover itself. Ifthe 
additional heat were provided from an external | copied. 
source during compression, the work done by the 
prime mover would be the area cfab, Fig. 9. 


Cp (Ts 


Such a case never occurs. 


Even if the final temperature in a turbo-com- | 
pressor is kept down to the adiabatic figure T, by 
means of jacket cooling, the work done is greater 
T,), 
the 


than either the area ¢ ea b (Fig. 9) or Cy (T; 

because although the may remove 
friction heat, yet the prime mover generates it. 
For similar reasons, if the cooling is so effective 
that T= T,, that is, the process is apparently 
isothermal, the work done is much greater than 
that given by the standard isothermal work formula 

> 


RT, 


cooler 


I 
log. Pp," 
1 
(To be continued.) 








CANADIAN OPTICAL 
INSTRUMENT INDUSTRY. 


As is well known, the former German monopoly of 
the best qualities of optical glass was broken, as regards 
Great Britain, during the war of 1914-1918, and our 
production in this field has since been developed 
considerably. Until recently the Dominion of Canada 
was in the same position as Great Britain was twenty- 
five years ago, but in the last year or two has made 
remarkable advances in this industry, as will be clear 
from the following account. The responsible organ- 
isation for these advances is Research Enterprises, 
Limited, Toronto, Ontario. It would appear that the 
inception of the industry was due to Lieut.-General 
A. G. L. McNaughton, C.B., C.M.G., D.S.O., President 
of the National Research Council of Canada, who 
suggested to the War Supply Board, in October, 1939, 
that consideration might well be given to the produc- 
tion of optical parts in Canada and proposed that this 
work should be commenced on a small scale by the 
National Research Council. Various causes operated 
against an immediate start, but, later, the organisa- 
tion of the Department of Munitions and Supply enabled 
the question to be re-examined, particularly since that 
department was concerned with demands for binoculars, 
dial-sights, range-finders, etc. In the meantime, how- 
ever, the technical problems involved had been studied 
at the National Research Council Laboratories. 

To meet the demand for instruments, Research 
Enterprises, Limited, was organised in August, 1940, 
as a wholly Government-owned company operating 
under the Minister of Munitions, a proceeding stabilis- 
ing the boundary between pure research and production. 
Research Enterprises was started in Toronto on Sep- 
tember 3, 1940, with two employees. To-day the 
technical staff numbers over 100, of whom 84 are 
graduates of Canadian Universities. The total number 
of employees is 3,000, in which total are 700 women. 


Training courses for certain of the workers are pro- | 


vided, the courses including machine operating, tech- 
nical drawing, radio work and glass-blowing ; evening 
classes are also held. The president of Research 


Enterprises, Limited, is Colonel W. E. Phillips, and a | 


paper by him reprinted in the March issue of The Engin- 
eering Journal, the organ of The Engineering Institute 
of Canada, has been utilised in the preparation of this 
article. The actual extent of the work carried out 
by Research Enterprises cannot be precisely specified, 
since some of it is of a confidential nature, but as an 
example of the necessity for high quality optical glass 
reference may be made to instruments for indirect fire 
control, which are mostly in the form of telescopes. 


| Since the accuracy of the instruments is largely depen- 
dent on the quality of the image, it follows that the | 


glass employed must be of high quality. 
The establishment of a new industry in the shortest 


| possible time naturally presents considerable difficulties 


and Research Enterprises accordingly investigated the 
conditions obtaining in the nearest established optical- 
glass industry, which is that of the United States, 
this source possessing the advantages of a parallel 
case, in that the United States, in 1917, had been 
faced with the necessity of producing its own optical 
glass to replace that previously imported. There 
existed, therefore, in 1940, an established industry in 
the United States of which one manufacturer, at least, 
viz., Messrs. Bausch and Lomb, had developed a 
variety of types of glass intended for use in their own 
instruments. There was also a small commercial 
organisation at the Bureau of Standards, Washington, 
the output of which went largely to the United States 
Government workshops. A thorough study of the 
record of the difficulties met with in the development 


types of glass in that’ industry had been yx ully 
standardised, they differed considerably from those jp 
use in Great Britain and did not readily lend themi<«|yes 
for use in those British instruments which had he 


Research Enterprises accordingly decided to 
make use of British experience and therefor ade 
contact with Messrs. Chance Brothers and Com; ty, 
Limited, Birmingham. 

An arrangement between the two organisatio: nha 

mutually-satisfactory basis resulted in Messrs. ()).nce 
| Brothers agreeing to make available all deta of 
their operations. Research Enterprises, Limit: no 
doubt, could have developed a technique of their own, 
but, in view of the urgency of the matter, t ( 
operation indicated above was undoubtedly the st 
choice. It may be here noted that Messrs. Chane 
Brothers’ catalogue gives a list of over 100 ty; if 
glass. The instrument programme of Research Ejter 
prises requires some 15 different types at present, all 
of which have been successfully produced in Ca , 
The first melt was made on June 5, 1941, and thereafter 
an increasing output of good quality glass was obtained, 
culminating, in November, 1941, in 12,500 Ib. per month 
This rate was maintained until March of this year, when 
two new furnaces were put into operation. [It jis 
}expected that the monthly yield of usable glass wil 
reach 20,000 Ib. in these circumstances. Colonel 
Phillips states that the methods of Research Enter 
prises differ only in minor details from those of Messrs 
Chance Brothers and that the quality of the glass 


duced has been excellent. The yields of good glass, 
which are very satisfactory except perhaps in the more 
difficult barium glasses, may be confidently expected 


to improve. Some notes on certain of the operations 
as practised by Research Enterprises are given below 

An early difficulty was in the making of the refractory 
pots for glass melting, as hand-made pots requiring a 
considerable degree of skill in manufacture have for 
long proved a great service, but, since no skilled men 
were available in Canada, the pots have had to be mace 
by slip-casting. Much assistance in developing this 
technique was obtained from the work that had been 
done at the Bureau of Standards in Washington The 
finished pots hold approximately 2,000 Ib. of melted 
glass and are sufficiently strong at a temperature of 
1,500 deg. C. to carry this weight and withstand mec! 
anical handling. An essential requirement is that the 
pots must be chemically resistant to the action of the 
molten glass at the high temperatures involved. Some 
serious problems have had to be faced in connection with 
the pots for certain of the glasses, particularly those con 
taining barium. Although it is practicable to maintain 
very high standards of purity in the batch materials 
for the glass, it is not so easy to obtain clays equally 
free from impurities and the possibility of the pot 
impurities being dissolved by the action of the molten 
glass has always to be watched. The methods of pot 
making are largely empirical. The mixture used con- 
| sists of three types of china clay and two types of 
ball clay, together with sodium silicate and sodium 
hydroxide as deflocculants. It is stated that though 
many disappointments were at first experienced, t he 
pot problem, even for the most difficult of the glasses, 
appears to have been solved. 

The pots normally take about three months to dry, 

but mechanical means of drying, if these can be 
applied without impairing the quality of the pot, are 
|of importance. The burnt pots, which have to be 
broken after®melting in order to extract the glass, are 
cleaned from glass pulverised and screened, this product 
providing about half the raw material for making new 
pots. Two types of furnaces are used, both handling a 
single pot at a time, and in both the pots are chiefly 
heated by radiation from the dome-shaped furnace 
| crown above their open tops. The temperatures must 
be maintained at a uniform level, so that close control is 
essential. Of the two types of furnace, the regenerative 
type is that mostly employed in the industry in the 
United States. Briefly, this consists of a pair of cham- 
bers containing chequer brickwork and arranged below 
| the furnace proper. Air and waste gases are passed 
through the chambers alternately in the same way as 
is practised in open-hearth furnaces. The other type 
of furnace is the recuperative type much used by 
| British makers. It is stated that this has been found 
simpler to build than the regenerative type. In it a 
heating chamber for the incoming air is situated above 
| the furnace proper, the air being forced over a bank of 
tubes through which the exit gases pass, the air path 
being extended by partitions arranged labyrinth-wise 
in the chamber. In both types the air flow is produced 
by a blower handling the cold air. 

The fuel used in the furnaces of Research Enterprises 
|is town’s gas having a calorific value of 490 B.Th.U. 
| per cubic foot. While this fuelis ideal from the point of 
| view of cleanliness, it is costly. The consumption 
|at the time Colonel Phillips presented his paper, viz.. 

March, 1942, was some 10,000,000 cub, ft. per month, 
and under such conditions the fuel costs are from four 





IN 
An 
ture1 
mem 
indu: 
ment 
The 
Gove 
all n 
man 
will 
attail 
truck 
gener 
utilis 
other 
Man 
Mite 
Fran 





vas 


ves 


ire 
ire 


ict 


ly 


ist 


of 


jse 





MAY 29, 1942. _ 


ENGINEERING. 





times to five times as high as the correspondiag costs 
of Messrs. Chance Brothers, who employ producer gas. 
The use of an expensive fuel would seem to have been 
just fied in the initial stages of the industry, since the 
most important aspect was that of mastering the 
technique of melting. Sufficient experience in this 
direction having been gained, the two latest furnaces 
are being adapted for oil-burning. Previous to the 
meliing operation, the pots are preheated to a tem- 
perature of 1,100 deg. C., being then transferred 


quickly to the melting furnace. Here, the temperature | 


is raised to above 1,450 deg. C. and the pot is glazed 
by throwing in cullet of the same kind of glass as 
that to be melted. The pot is then charged and 
fusion takes place, the accompanying chemical re- 
actions causing evolution of gases which escape from 
the molten surface. 


type of glass. 
furnace. 


The next operation, of cooling and annealing optical | 


glass, requires particular care and has to be done in two 
staves. The first stage is that of cooling the pot after 
its removal from the furnace and the rate and uni- 
formity of cooling must be regulated as both these 
conditions affect the refractive index and the dis- 
persion characteristic. Glass of any composition when 
cooled rapidly will have a different refractive index, 
etc.. from those obtained when it is cooled slowly. 
Lack of uniformity in cooling will cause internal 
stresses which render the glass non-isotropic, so that 
its characteristics differ if light is transmitted through 
it in different directions. The first stage, or “ rough ”’, 
annealing is controlled as clesely as is practicable. 
Three standards are recognised in optical glass, viz.. 

hunks,” as they come from the broken pot ; “ slabs,” 
made from chunks softened and pressed into a mould, 
then ground and polished on the edges ; and * mould- 
ings” or “ pressings ’’ which are pieces of glass softened 
and pressed in an iron mould of approximately the same 
contour as the finished optical component with allow- 
ances for grinding and polishing. 

The second, or “fine” annealing is carried out 
when the glass reaches its final shape, either as a 
slab or a pressing, and necessitates very accurate tem- 
perature control. The temperature is held for 24 hours 
at least to within +1 deg. C. of a range of from 430 
deg. C. to 570 deg. C. When cooling, the temperature 
drop may have to be as slow as 5 deg. C. in 24 hours. 
This operation is controlled entirely automatically. 
Minimum standards for ordinary optical components 
require that the stress shall not produce bi-refringence 
of more than 10 millimicrons per centimetre of 
light path. It is stated that the products of Research 
Enterprises show, in many cases, no stress, or, if such 
exists, it is not detectable. The moulding operation 
meets the requirements for all instruments other than 
those of the highest precision. The.glass for these 
instruments is cut, by means of a saw, from selected 
slabs or plates. It is not surprising that the production 
of finished optical-glass parts was a formidable task, 
since there was nowhere in Canada where such work 
was carried on; neither was trained personnel avail- 
able anywhere on the North American continent. 
The task, however, was faced with determination and 
the difficulties were surmounted one by one, a beginning 
being made by making arrangements with Messrs. 
Bausch and Lomb to train nine learners selected by 
Research Enterprises for from four months to six 
months. By the end of June, 1941, the progress made 
was sufficient.to enable a small number of polished 
components to be turned out weekly, though the rejec- 
tions were of the order of 90 per cent. This dis- 
appointing start was rapidly improved upon, so that, 
in the second week of January of this year, over 8,000 
completed components were turned out and the 
rejections amounted only to 13-7 per cent. 


(To be continued.) 








INDUSTRIAL TRUCK MANUFACTURERS’ ASSOCIATION .— | 
An Association entitled the Industrial Truck Manufac- 
Association has recently been formed. Its 
members consist of manufacturers of power-operated | 
industrial trucks, tractors or trailers and ancillary equip- 
ment primarily intended for internal use in factories. 
The Association will act as a medium through which 
Government departments can consult the industry on 
all matters on which the guidance of industrial-truck 
manufacturers as a whole is sought. The Association 
will deal with technical and other matters intended to 
attain the maximum efficiency in the production of 
trucks, and will also bring to the notice of industry in | 
general the extent to which industrial trucks can be 
utilised to expedite production and to release labour for | 
other work. The secretaries of the Industrial Truck 
Manufacturers’ Association are Messrs. Peat, Marwick, | 
Mitchell and Company, York-mansions, 94-98, Petty | 
France, London, S.W.1. | 


turers’ 


| 
| 


When all trace of the gases dis- | 
appears, the glass is stirred for five hours or so, the | 
speed and stroke of the stirrer varying according to the | 
The pot is then removed from the | 








| 
| NOTES FROM SOUTH AMERICA. | growing output of petroleum, included gold, granite, 
| limestone, lead, zinc, and wolfram. 

SuortaGes of shipping and fuel now form the out-| The Argentine Government has decreed the expendi- 
|standing problems in South America. Immediate | ture of 210 million pesos (say 12,000,000/. sterling) on 
| attention is being paid to them by the Washington | public works in 1942, the principal allocations being 
| administration as well as by the various South’American | sanitation, 50 millions; Ministry of War, 41,733,000 
| governments concerned, particularly as it is essential | pesos; State railways, 30 millions pesos; building 
| to provide the necessary vessels to carry to the United | construction, 22,270,000 pesos ; navigation and ports, 
| States the enormous quantities of strategic materials | 22 millions ; irrigation, 15 million pesos ; and Ministry 
now required by the Allied Nations, the northward | of Marine, 12,959,000 pesos. A commission appointed 
flow of which, in due course, will be very much ex- | to study the development of Argentine national terri- 
| panded by reason of the widespread internal transport | tories has now submitted its report, which includes 
and other developments now being inaugurated with | proposals for a 10-year plan involving an estimated 
United States assistance. Although air transport | outlay of 380 million pesos (say 22,000,0001. sterling), 
lines between South and North America—and with | and urges the need for irrigation works, and the harness- 
Europe—are being increasingly fostered to replace | ing of the country’s water-power for electric plants in 
former German and French lines, the movement of | order to assist industrial development and the produc- 
heavy merchandise must necessarily continue to depend | tion of raw materials. The creation of two industrial 
mainly upon adequate shipping, railway and highway | zones is suggested, one in the territory of Misiones and 
facilities. | the other in the Southern Lake District. The alloca- 

Meanwhile, the acute shortage of essential im-| tion of expenditure suggested under the plan includes 
ported materials, particularly transport items, is | the following items: construction of dams and power 
leading to the tightening-up of Government control. | plants, 120 million pesos; railways, 80 million pesos; 
Because of the war-time suspension by the United | roads, 50 million pesos ; port works, 50 million pesos ; 





States of the production of private cars and lorries, | industrial development, 20 million pesos; schools, 
some acute problems in motor transport are bound to | 18 million pesos ; public and social services, 14 million 
arise in South America before long. Already, the| pesos; mining development, 10 million pesos; soil 
Argentine Government is rationing the supply of private | protection and forest services, 3 million pesos each. 

| cars and of light lorries weighing up to 4,080 kg. In| In the neighbouring republic of Uruguay trading 
| addition to prohibiting exports of motor vehicles and | conditions continue relatively buoyant, mainly because 
| parts, Brazil is aiming at a substantial reduction in the | of the United States and British demand for wool, 
consumption of petrol and kerosene, both of which | hides and meat. The hydro-electrification scheme for 
are in short supply. In Chile, because of the shortage | the Rio Negro, which was calculated to produce suffici- 
| of ships and coal, two commissions have been appointed | ent electric light and power for the whole of Uruguay, 
| to study the problems, especially as transport diffi-| could not be finished by the German contractors 
| culties are affecting shipments to the United States | because of the British blockade, but it is now reported 
| of copper and other minerals for which large contracts | that the machinery and equipment needed to complete 
|have been signed. From the local South American | it are to be manufactured in the United States, which 
| point of view, one of the few compensating circum- | has agreed to put them on the priority list. In Peru 
| stanees will be an increase in industry engaged in the | the Government are advancing large loans to new 
| manufacture of spare parts for transport and other | industries to replace those affected by the war, including 
jengineering work, while there will naturally be an| cement and manufactured iron goods. This effort 
| inerease, also, in the value of second-hand vehicles, | towards industrial self-sufficiency is assisted by re- 
| machinery and equipment of all kinds. sources of good-quality coal and vast iron reserves, 
| During the first six months (July-December) of the | which can be worked on the “open pit” method. 
| 1941-42 railway year, the gross receipts of the Argen- | The proximity of coal and iron deposits to the sea has 
| tine railways were somewhat higher than in the corre- | led experts to declare that Peru can produce iron and 
| sponding period of 1940-41, the income of the British- | steel more cheaply than any other country in the world. 
| owned lines rising from 151,405,000 pesos to 179,844,000 | These factors, combined with the remarkable expansion 
| pesos. The Argentine Government, however, has still | in production of both precious and base metals, lead 
| made no definite proposals for the relief of the adverse | to constant demands for the necessary machinery and 
| financial position of the British-owned lines, although | equipment. In Colombia, it is hoped in due course to 
| it has appointed a special committee to study the | obtain modern equipment from the United States for 
| organisation of all Argentine railway regulations and | the exploitation of the iron-ore deposits in the Medellin 
the improvement of th: economic position of the | region. Strategic ports on both coasts of Mexico are 
companies. Because of Argentina’s heavy favourable | to have new dockyards and marine barracks as part 
| trade balance with Britain, large sterling balances have | of the defence measures authorised by the Government, 
| been built up in London, but these are being used to | and port facilities are being provided at Ensenada, 
| redeem Argentina’s bonded debt. Should these sterling | Manzanillo, Puerto Mexico and Frontera. 

balances in London continue to accumulate, as seems| Under the stimulus of United States buying, there 
likely, the diminishing amount needed for debt redemp- | would have been even greater expansion in’ Brazil’s 
| tion may eventually leave some funds to relieve the | export trade in 1941 than that actually recorded, had 








situation of the railways. The Argentine State Railways | it not been for inadequate railway, dock and mining 
| are in need of equipment, rolling stock, etc., even more | facilities. These, however, are now to be improved 
| urgently than the British-owned lines, but great diffi-| with the aid of large United States credits. After 
| culty is being experienced in obtaining replacements | signing the agreements for the vast financial assistance 
| because of the non-fulfilment of contracts placed thus afforded, the Brazilian Minister of Finance stated 
before the outbreak of war with German firms, as well | that Brazil’s whole economy would thereby be radically 
as the delay which to-day necessarily characterises | changed. As already reported, schemes to cost in all 
deliveries of orders placed last June with United States | 200 million dols. will develop the output of iron, 
manufacturers. A further problem in Argentina is | aluminium, rubber, etc., to meet the war-time demands 
the storage of large surplus grain crops. Tenders were | of the Allied Nations. The Minister stated that par- 
recently received in connection with the Government’s | ticular attention would be paid to developing the 
scheme to build 64 rural grain elevators at a total cost | Northern regions, particularly the valleys of the Rivers 
of 11,500,000 pesos, estimates being submitted by | Amazon, Sio Francisco and Rio Doce. In 1939, Brazil 
28 firms for the construction work, while 50 estimates | inaugurated a Five-Year Development Plan to cost in 
for the supply of the requisite machinery and instal-| all about 37,500,000/. sterling, and one-fifth of this 
lations were also received. This call for tenders is to | amount, allocated for 1942, includes very large expendi- 
be followed shortly by another, for the eventual con- | ture on transport and public works, -the national steel 
struction of 250 of these smal] grain elevators, having | plant, petroleum development, and aviation. The 
a total capacity of 350,000 tons and costing 25,000,000 | manufacture of cement in Brazil commenced in 1926, 
pesos (say 1,600,000/. sterling). when production was only 13,382 tons and imports 
Under a recent order of the Argentine Navy Ministry, | 396,322 tons. The output m 1941 rose to 767,508 tons, 
no repairs can be undertaken on foreign ships without | whereas imports had fallen to the small figure of only 
the Government’s authorisation, which will not be | 17,216 tons. 
granted unless shipowners undertake to replace within Practically the whole of the manufacturing industries 
six months the materials used for such repairs, while|in Brazil show a progressive increase, particularly 
shipowners must deposit with the Central Bank as a/| textiles, and the Board for the Defence of National 
guarantee the value of the materials used. The Argen- | Economy has now prohibited the importation of used 
tine Central Bank is undertaking the distribution of the | or obsolete cotton textile machinery, on the grounds 
iron and steel quota assigned by the United States, | that the acquisition thereof from foreign mills which 
covering pig iron for foundries; bars for reinforced | have installed more up-to-date machinery would place 
concrete ; iron and steel bars and alloys; wire rods; | the Brazilian cotton industry at a disadvantage when 
ungalvanised sheets and plates, etc. The North| competing in South American markets. Regarding 
American demand for South American metals, etc., is | imports of machinery in general, the Federation of 
leading to increased mining production even in Argen- | Industries of the State of Sao Paulo recently asked the 
tina, which is predominantly a farming country, | British Ambassador whether it would be possible to 
with a consequent increased inquiry for mining and | obtain the release of machinery which had been pur- 
oil-drilling machinery, equipment, etc. Argentina’s | chased in England and was urgently required by local 
mineral produétion in 1940 was valued at 170 million | manufacturers, but for which the necessary British 
pesos (say 10,000,000/.), and, apart from the ever- | export licences could not be obtained. 














BRITISH DIAMOND CUTTING 
AND POLISHING FACTORY. 


Ir is generally known that before the war the dia 
mond cutting and polishing industry was carried on, 
in the main, in Belgium and Holland, the principal 
centres of activity being Antwerp and Amsterdam. 
When, on May 10, 1940, the German army invaded 
the Low Countries, a small minority of diamond 
polishers, and owners of diamond factories, escaped 
to England after seeing the results of years of hard 
work destroyed in a day. Among them were the exe- 
cutives of a flourishing business in Antwerp, who after 
consultation with the British Government, and repre 
sentatives of the Dutch and Belgian Governments, 
decided to establish a diamond-working factory in 
England. The industry is a very specialised one and 
the difficulties were many, particularly in connection 
with the supply and manufacture of the numerous 
and special machine tools which were necessary. It 
was found possible, nevertheless, to establish a small 
factory in one of the southern counties. The initial 
equipment was only four working benches, but great 
progress has been made and the factory now contains 
84 polishing benches, 69 sawing heads and 8 cutting 
machines. All are in operation on a full-time basis. 
Of the total output, 85 per cent. is exported to America, 
the remainder representing industrial diamonds which 
are used in engineering and other factories. 

The rough diamonds reaching this country pass into 
a common pool controlled by the Diamond Trading 
Company, through which they are distributed to trade 
purchasers. The diamonds as received by the factory 
have a non-crystalline outer coating which has to 
be removed before cutting and polishing can be carried 
out. This is a delicate operation which has to be 
related to the cleavage planes of the stones, and accord- 
ingly the first procedure to which the raw diamonds 
are subjected is individual examination by an expert, 
who marks them in order to guide the work of the 
cleaver. This examination, on which the best utilisa- 
tion of the possibilities of each stone depends, requires 
long experience and great care. In difficult cases, the 
examination of a diamond may occupy some hours. 

For the cleaving operation, the diamonds are 
mounted, by means of cement, at the ends of wooden 
sticks about 6 in. long. Various cements are employed 
for this process ; in the factory with which we are con- 
cerned a shellac base mixture is used. The heated 
cement is kneaded into an acorn form at the end of the 
stick and the diamond is inserted at the apex. The 
cement is then hardened by immersion in cold water. A 
small groove is then rubbed in the stone at the point 
previously marked by the examiner; it is formed by 
means of another stick-mounted diamond. The stick 
carrying the diamond to be split is then placed in a 
vertical position in a hole in the working bench, and 
a steel blade is placed in the small groove. A smart 
blow with a mallet then cleaves the stone. This opera- 
tion, apparently simple, also requires care and experi 
ence as it is easily possible by holding the blade in- 
correctly to split the stone in the wrong plane and 
greatly reduce its value. The operation is one of many 
in which one of the chief tasks of the factory staff has 
been the training of workpeople new to the diamond 
industry. 

After splitting, the diamonds are returned to the 
examiner, who marks them for sawing to suitable 
sections for ultimate grinding and polishing to form 
jewels. Sawing is carried out by phosphor-bronze 
discs, 0-005 in. thick, rotating at 4,000 r.p.m., the 
actual cutting being effected by diamond powder, 
suspended in olive oil, fed to the dises. This sawing 
operation can be carried out only on-certain planes 
related to the crystal structure of the diamond, so 
that preliminary marking by the examiner is a matter 
of great importance. It is almost impossible to saw 
a diamond off the correct plane. Even when the 
stone is properly set, the operation is a very slow one 
and it may take nearly a month to saw through a 
valuable stone. Some of the sawing machines, of 
which, as already stated, there are now 69 in the 
factory, are illustrated in Fig. 1, on this page. The 
diamond is mounted with cement in a metal holder, 


which is clamped between two arms projecting over the | 


dise. In the machine on the extreme right of Fig. | 
there is no diamond holder in place and the arms, 
with wing nuts for clamping the holder, can be seen 
clearly. In the other machines, the diamond holders are 
in position. As is probably best seen in the second 
machine from the right, the projecting arms are carried 
at the outer end of a lever, the fulerum of which is 
situated at the back of the machine. As the diamond 
is sawn through, the lever gradually moves down- 
wards; to prevent it from falling at the end of the 
sawing operation, and possibly damaging the diamond, 
there is an adjustable stop at the right of the lever. 
Also, in order that the full weight of the lever shall 
not be applied to the diamond, it is partially balanced 
by a ball counterweight at the back. The mounting 
of the diamond holder, and the arms carrying it, 
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allows of adjustment in any direction. The machines 
are belt-driven from a line shaft under the bench. 
After sawing, the diamond goes to the cutter, who 
cements it into the tip of a small copper cone provided 
with a cylindrical base which can be clamped in a lathe 
chuck ; the copper cone is known as a “dop.” It is 
mounted in a small electrically-driven lathe, running 
at 600 r.p.m., and the revolving diamond is subjected 
to the action of another diamond carried by a dop 
at the end of a stick of the same type as those used 
for the cleaving operation, but longer. The two dia- 
monds are worked together under light pressure until 
the revolving stone has been worked into a conical 
shape suitable for polishing to form 4 jewel. This 
operation, which is a relatively rapid oné compared 
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FACTORY 


with sawing or polishing, is known as bruting, and 
produces chips, rather than diamond dust. 

| Cutting and polishing are carried out on cast-iron 
| discs, some 10 in. to 12 in. in diameter, mounted on 
vertical spindles, so that the discs lie horizontally 
They are driven at 2,500 r.p.m. Some of the polishing 
machines can be seen in Fig. 2, which shows a few of 
the working benches. As will be seen, the upper bear 
ings of the vertical spindles are carried by cast-iron 
arms projecting over the benches. The lower bearings 
| are underneath the bench and the spindles are driven 
| by horizontal belts from individual electric motors. 
The actual cutting and polishing is carried out by 
means of diamond dust suspended in olive oil and fed 
| to the upper surfaces of the discs, which are scored with 
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MESSRS. CENTRAL TOOL AND EQUIPMENT COMPANY, LIMITED, RICHMOND, SURREY. 
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radiating curved grooves in order to retain the mix- 
ture. This scoring produced with carborun- 
dum stick and has to be renewed from time to time 
as the discs become worn. Spare discs, mounted 
on their spindles, can be seen in the foreground of Fig. 2. 

For the polishing operation, the diamonds are 
mounted at the apex of acorn-shaped dops made of 
solder. The base of the dop is attached to a wood 
or metal stick, which is mounted in an adjustable 
holder projecting over the disc, so that the diamond can 
be brought into contact with its upper surface. The 
adjustable holder makes it possible to move the stick 
carrying the diamond so that the desired facet on the 
jewel may be cut or polished. Several holders are 
provided for each disc so that a number of diamonds 
may be polished together. The form to which the 
stone is cut and polished depends on the type of jewel 
being produced, but, in the factory with which we are 
here concerned, the general practice to cut four 
corners of the diamond, producing a square pyramid. 
It is then re-set and another four corners are cut and 
polished. It then passes on for “ brilliandeer ” polish- 
ing. This term means the production of the small 
facets on which the brilliance of the jewel finally 
depends. It is carried out on the same type of cast-iron 
dise, but is a process of considerable delicacy and the 
operators are provided with powerful hand lenses so 
that they can constantly examine the progress of their 
work. The diamond may be lifted at any time for 
examination and then replaced in its previous position 
on the dise. In all, 58 small facets are cut to form 
the finished jewel. The final operation is the cleaning 
of the diamond in acid. 

For the major part of the information contained in 
this article, and for the illustrations, we are indebted 
the General Electric Company, Limited, Magnet 
House, Kingsway, London, W.C.2, who are interested 
n the matter as they supplied the Osram fluorescent- 
tube lamps by which the working benches are lighted ; 
some of the lamps can be seen in Fig. 2. It will be 
obvious that high-intensity and yet glareless illumina- 
tion is of particular importance in this industry, which 
forms a particularly good example of the value of the 
special attributes of fluorescent-tube lighting. The 
question of the best type of illumination for diamond- 
polishing factories is a very old one, but it is probable 
that modern progress has now produced a type of 
lamp so particularly suitable for the purpose that 
little more will be heard of many old difficulties. 
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\DVERTISEMENT LIGHTING RESTRICTIONS.—The Board 
Trade has issued the Advertisement Lighting (Re- 
ction) Order, 1942 (S. R. & O., 1942, No. 893, price 

restricting the of electric artificial 


of 


st 


ld use or other 


lighting inside premises for advertising purposes. 














BENCH MILLING MACHINE. 


Tue bench milling machine illustrated in Figs. 1 
and 2, on this page, has been designed for the precision 
machining of smal] parts so that heavier machines can 
be released for other work. 
from the size of the table and the lengths of traverse 
provided. The working surface of the table is 12 in. 
by 3} in., its maximum longitudinal traverse is 6 in., 
its transverse traverse 34 in., and the maximum 
distance from the surface of the table to the centre 
of the spindle, as arranged in Fig. 1, is 54 in. The 
overall height is 23} in. and the base measures 18 in. 
by 10 in., the overall dimensions, in plan, being approxi- 
mately 24 in. by 14 in. With a machine of such small 


Its capacity will be clear | 


Fie. 2. 


a vertical spindle substituted, as shown in Fig. 2. The 
other parts of the machine are not affected, except that 
|a pulley is mounted on the end of the spindle at the 
back of the column in order to transmit the drive from 
the idling horizontal spindle to the vertical spindle 
through the transmission gearbox attached to the head. 
|The vertical milling attachment is not part of the 
normal equipment, but is supplied as an extra, as also 
is a quick-action vice for attachment to the slotted 
surface of the table. 

The machine, which is known as the “‘ Centec ”’ No. 
is made by Messrs. The Central Tool and, Equipment 
Company, Limited, Church-terrace, Red Lion-street, 
Richmond, Surrey. 


» 
“> 








dimensions which is intended only for small work, | 


power-operated movements cannot 
and it will be noticed the table feeds are effected by 


screws and crank handles, micrometer dials being pio- | 
These screw gears are the normal means of | 


vided. 
securing slow feeds, but since when small parts are 
being dealt with more rapid longitudinal movement is 
sometimes useful, this is provided for by a lever actuat- 
ing rack and pinion gear and giving a maximum traverse 
of 33 in. The change-over from one movement to the 
other is made by a lever which releases a half-nut. 
The lever-operated feed is analogous to the movement 
employed in a sensitive drill. The movement of the 
knee, which provides vertical traverse to the table, 
is by means of a lever rack and pinion. All the table 
traverses may be limited by adjustable stops and all 
the levers can be set on their shafts to the positions 
most convenient for handling. 

For driving the machine a motor of approximately 
} h.p. at 1,500 r.p.m. is mounted on the underside of 
a pivoted bracket and drives, through a two-step 
V-belt pulley, a countershaft carried on the top of 
the bracket. From the countershaft, transmission to 
the spindle is by means of a 1} in. wide flat belt running 
over three-step pulleys. Six spindle speeds can, there- 
fore, be obtained by belt changes, the speed change 
ratios being indicated by the diameters of the three-step 
pulleys which are 4 in., 3} in., and 2} in., respectively. 
The pivoting of the bracket enables these changes to 
be made readily and there is adequate provision for 
belt tensioning. Control is by means of push buttons, 
which can be seen at the foot of the column. The 
spindle is made of an alloy steel hardened and ground 
all over and is mounted in preloaded Timken tapered- 
roller bearings, which ensure rigidity, smoothness in 
running and minimum wear. The spindle nose has a 
No. 2 Morse taper, and the arbor is 1 in. in diameter. 
The arbor is supported at its outer end by a bracket 
adjustable along a stiff overarm, as shown in Fig. 1. 
This overarm may be readily removed and a head with 





be incorporated | 


HIGH-VOLTAGE TRANSFORMER 
TAP-CHANGING GEAR. 


Ir is the practice, in connection with the 132-kV 
|grid system of this country, to operate the trans- 
|formers with the high-voltage neutral solidly and 
| permanently earthed. The transformers have graded- 
| insulation windings and the tappings, for connection 
|to the on-load tap-changing gear, are made near the 
high-voltage neutral end, so that the insulation stresses 
between the tap changer and earth are well below the 
maximum corresponding to the full voltage of the 
system. The test voltage between the tap changer 
and earth has not exceeded a figure of the order of 
100 kV, so that tap changers built for a 66-kV service 
voltage meet the conditions in an entirely satisfactory 
way. In some of the British Dominions, however, and 
elsewhere abroad, fully-insulated transformers with 
ungrounded neutrals are used on 110-kV and 132-kV 
systems. This condition necessitates the use of a 
tap changer capable of withstanding the full voltage of 
the system to earth. Cases in which the neutral is 
earthed through an are-suppression device also require 
a tap changer capable of standing up to increased 
voltage stresses to earth. To deal with such services, 
Messrs. The Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, have developed 
a tap changer, for use on 132-kV systems, which is 
capable of withstanding a maximum test voltage to 
earth of 265 kV, that is, twice the service voltage 
plus 1 kV. This is believed to be the highest-voltage 
design yet produced in this country, and, as far as 
is known, has not been exceeded in any other country. 

In developing the new equipment, it was early 
realised that designs based on earlier models, but 
employing increased clearances, would lead to exces- 
sively bulky gear and large oil contents, and a com- 
pletely new arrangement, therefore, was adopted. In 
this, the transfer switches and preventive resistors are 


8 


mounted in a separate chamber which is insulated from 
earth by a porcelain bushing, through which a shaft runs 
down to the oil-immersed tap selector switches below. 


In the earlier designs of tap changer, a tapped reactor | 


was used, but the place of this is taken by the resistors, 
which can easily be accommodated in the transfer- 
switch chamber, carried by the porcelain bushing. 
The arrangement of a single phase of the gear is 


shown in Fig. 1, on page 430, the cover being removed 
from the tank containing the tap selector switches | 


The porcelain bush, carrying the transfer-switch unit, 


has the same insulation strength as the line bushings | 


of the system. One of the units of a bank of three 
10,000-KVA single-phase transformers stepping down 
from 110-kV delta to 22-kV star, is shown in Fig. 2. 
The tap-selector switch tank is bolted to the main 
transformer tank, in this case, to suit local conditions, 
being mounted on the low-voltage sides of the trans- 
former. The tap changer covers a range of ten steps 
of 2 per cent., and the test voltage to earth was 221 kV. 

In order to keep the preventive resistors to reasonable 
dimensions, they have to be short rated. They are 
accordingly arranged in such a way that they are short- 
circuited by the transfer switches during normal 


operation, being connected into circuit only during tap | 


changing by rapid movement of the transfer switches, 
which are spring operated. The arrangement is slfown 
diagrammatically in Fig. 3, in which the dotted rect- 
angle represents the transfer-switch chamber. The 
tapping points for the selector switches are indicated 
The resistors a and } are connected to four fixed 
contacts, 4, 3, 5 and 6, as shown, to which the transfer 
switch ¢ makes connection. 
selector switch Y is connected to tap 7, and selector 
switch X to tap 8. 
resistor 6, which is short-cireuited by the transfer 
switch ec. To change taps, the transfer switch is rapidly 
moved over to the opposite side, and selector switch Y 
moved to tap 9 before the gear comes to rest. The 
transfer-switch movement first removes the short cir- 
cuit from resistor 6 and then, through contacts 4 and 5, 
puts the two resistors in series across a pair of tappings. 
It then completes the circuit to the next tap through 
resistor a, and finally short-circuits this resistor. 

The transfer switches are mechanically-operated 
double-throw contactors, with main and auxiliary con- 
tacts, the latter giving a make-before-break con- 
nection. The quick-motion spring mechanism is 
situated immediately below the contactors and is 
operated by a shaft from the selector switches in the 
tank below. The chamber containing the resistors, 
contactors and spring mechanism is oil-filled. In the 
tap selector switches housed in the lower tank, knife- 
shaped fixed contacts are arranged in two tiers around 
fixed collector rings, circuit being made between 
the selected contact and the ring by a spring-loaded 
double finger. The switches are motor-operated, in the 
case of a bank of three single-phase transformers, the 
operating shafts being mechanically coupled to a single 
motor, through bevel gears, universal joints and tubular 
shafting. 


below. 
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ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
| have been issued by the British Standards Institution. 
| Copies are obtainable from the Publications Depart- 
|}ment of the Institution, 28 
S.W.1, and, unless otherwise stated, the price is 2s. net, 
or 2s. 3d. including postage. 

Splines and Serrations and their Gauges.—The Insti- 
tution has recently issued two new specifications relat- 
ling to splines and serrations. The first, No. A.19, 
Part 2-1942, deals with “ not go” gauges and “ go” 
caliper gauges for serrations for aircraft purposes ; 
and the second, No. A.20-1942, with spline shafts and 
| holes for aircraft purposes. It has long been apparent 
| that the existing British Standard Specification No. 46, 


| Part 2-1929, relating to splines and serrations has | 


required revision in order to make it representative of 
current practice. The need for a British Standard 
relating to gauges for splines and serrations has also 
become particularly obvious during the present war 
emergency. Hence, at the request of the Controller 
of Gauges of the Ministry of Supply, a committee 
of the Society of British Aircraft Constructors was 
| set up to investigate the matter in collaboration with 


|the Ministry of Aircraft Production and the British | 


Standards Institution. The two above-mentioned 
publications constitute the outcome of the committee’s 
deliberations. The variety of fits provided in the 1929 
|standard have been considered unnecessary for air- 
craft purposes and the new standards provide for one 
class of fit only for serrations, namely, a sliding fit 
intermediate between the easy and close-fitting fits 
of the 1929 standard, and two classes of fits for splines, 
namely, easy sliding and close sliding fits. It was con- 
sidered desirable as a war-emergency measure, and has 
been found possible, to relax the tolerances from those 
given in the 1929 Standard and in a draft revision, 
issued in 1939. While, therefore, the specifications are 
being issued primarily for aircraft components, the 
fact that it has been found possible to relax certain of 
the tolerances makes the specifications equally applic 
able to all those fields of engineering for which the 
former issue of the specification was suitable. Speci- 
fication No. A.19, Part 2, contains full details and 
dimensions for the necessary plug, ring, and calliper 
gauges for serrations. Similar gauge designs are being 
prepared for splines and will shortly be available as 
Part 2 of specification No. A.20. [Price of each speci- 
fication ls. net, or ls. 3d. postage included. } 

Soft Solder.—A war-emergency revision of specifica- 
tion No. 219, which deals with soft solders, has just 
been issued by the Institution. The revision has been 
undertaken at the request of the Non-Ferrous Metals 
Control, in order to effect economy in tin, and, as a 
war emergency, soft solders are being restricted to 
five grades, namely, C, D, G, M, and N. These, it is 
| considered, should be adequate under present condi- 
tions to meet the great majority of needs. It is stated 
in the foreword to the specification that it is realised 
that changing the type of the solder may cause some 
initial inconvenience to users, but the hope is expressed 
that they and the manufacturers,: in the national 
interest, will co-operate in this rationalisation scheme 
to conserve supplies. The specification is accom- 
panied by a memorandum in which recommendations 
regarding the manner in which economy in the use 
of solder may be effected are made. It is suggested, 
in the first place, that the use of solder may be 
omitted entirely for such purposes as automobile-body 
patching, and that welding or other methods of 
attachment should be adopted. Secondly, substitute 
solders, containing little or no tin, may be employed. 
Silver-lead solders are being developed which can be 
used for a variety of purposes, and lead solder containing 
a very low proportion of tin has also many applications. 
Thirdly, where it is essential to continue the use of 
soft solder, it should have the minimum tir content 
which can be employed satisfactorily for the purpose. 
For example, the solder used for dipping-baths should 
contain no more than 20 per cent. of tin in place of 
the 50 per cent. now frequently employed. Finally, 
every means of avoiding waste, collecting scrap and 
reclaiming metal from dross should be adopted. 








INSTITUTION OF GAS ENGINEERS.—The 79th annual 
general meeting of the Institution of Gas Engineers will 
be held in London, on Wednesday, June 10, at 10 a.m. 
The place of the meeting will be announced later. After 
the presentation of the annual reports and accounts, 
Sir Frederick J. West, C.B.E., J.P., M.Inst.C.E., will 
deliver his presidential address, following which a general 
meeting of contributors to the benevolent fund of the 
Institution will be held. At 11 a.m., short papers on the 
gas industry, giving further considerations on efficiency 
and development, will be presented and discussed. At 
12.45 p.m., the meeting will be adjourned for luncheon, 
and the discussion will be resumed at 2.45 p.m. and 
continued until 4.45 p.m. 


Victoria-street, London, | 
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PERSONAL. 


Viscount RiIp.ey, C.B.E., has been appointed [D 
of Producer-Gas Vehicles by the Minister of War 
port. He will complete certain work upon which | 
recently been engaged for the Air Ministry befor 
up his new appointment. 

Str COLIN FRASER, M.Sc., M.Inst.M.M., and Pr 
CHARLES K. Lerru have been elected honorary nx 
of the Institution of Mining and Metallurgy, the | 
in recognition of his services to the mineral indu 
Australia and the latter in recognition of his o 


| work on the economics of mining and his contrib 


to the study of geology 

Mr. H. B. T. WiLpe has been elected a dire: 
Messrs. Veritys Limited, manufacturers of ek 
machinery and accessories, Aston, Birmingham. 

Mr. H. W. Quetcu has been elected chairmar 
Mr. A. A. Lamps, 43, Hornchurch-road, Romford, | 
secretary, of the newly-formed North-East L« 
Branch of the Association of Supervising Ele 
Engineers. 

Mr. H. H. Lancaster, A.M.Inst.T., chief traffic 
intendent, Corporation Tramways, has rr 
owing to ill health. 

Mr. R. E. Cox, B.Sc. (Leeds), assistant rolling-- 
engineer, Bradford Corporation Passenger Transport 
been awarded the degree of M.Sc. (Leeds) for a t 


Leeds 


dealing with the operation of trolley omnibuses. 

The Board of Trade inform us that the whole of 
TRADING WITH THE ENEMY DEPARTMENT, wit! 
exception of the Enemy Debts Registration Sect 
which is still at New Oxford House, is now located at 
24, Kingsway, London, W.C.2. (Telaphone HOLborn 
4300.) 

Mr. A. W. B. FERGUSON has joined the staff of M« 
Mitchell Engineering, Limited, 1, Bedford-square 
don, W.C.1. 

Mr. G. E. BatLey, C.B.E., director of Messrs. \. 
sociated Electrical Industries, Limited, Messrs. Metro 
politan-Vickers Electrical Limited, Messrs 
The British Thomson-Houston Company, Limited, and 
other firms, and President of the Engineering and Allied 
Employers’ National Federation, has had the honorary 
degree of M.Sc. conferred upon him by the Court of 
Governors of the University of Manchester. 

Mr. F. W. Crews has been appointed Secretary 
the Institute of Transport with effect from June 1. Mr 
Crews joined the staff of the Institute in April, 1927 
was appointed assistant secretary in 1935, and has been 
Winter 


Company, 


Acting Secretary since the retirement of Mr. A. 
Gray last year. 

The Department of Overseas Trade informs us that 
Mr. J. L. Wirs0on Gooner, H.M. Trade Commissioner 
Grade II, at 
on September 15 next. He will be succeeded by Mr 
G. H. Sevovs, O.B.E., who will rank as H.M. Trade 
Commissioner, Grade I, at Vancouver. 


Vancouver, will retire from the service 


Sir Cect, Wetr, Controller-General of Factory and 
Storage Premises at the Board of Trade, has 
released from that position to take up the appointment 
of Director-General of Equipment and 
Ministry of Supply. in succession to the late Sir WILLIAM 
T. Wiison. Sir Cecil is to retain his membership of 
the Industrial and Export Council. Mr. P. A. WARTER, 
hitherto deputy Controller-General, has been appointed 
Controller-General of Factory and Storage Premises 
in succession to Sir Cecil Weir. 


been 


Stores at the 








INDUSTRIAL SUPPLEMENTARY CLOTHING COUPONS 
The Board of Trade has decided to allow supplementary 
clothing coupons to certain classes of industrial opera- 
tives who have not hitherto received them. Thos 
eligible are mentioned in a booklet entitled “ Fourth 
Award of Industrial Supplementary Clothing Coupons 
which is obtainable by employers from local offices of the 
Ministry of Labour and National Service. 


RAPID SHIP CONSTRUCTION. 4 British cargo ship 
which was debivered to her owners less than five month- 
after her keel was laid, has recently sailed on her maiden 
voyage. The vessel has a gross tonnage of 7,200 and a 
deadweight carrying capacity of 10,800 tons. The keel 
was laid in a Scottish shipyard on December 17; the 
ship was launched on April 2 and delivered to her owners 
on May 13. 4 few days later she sailed on her maiden 
voyage. This represents a very fine accomplishment 
view of the fact that the work was handicapped for 
most of the time by winter weather and by the prolonged 
blackout prevailing in the north. Furthermore, work 
on the ship was brought to a standstill for 12 days ! 
the snowstorms which swept the country in Januar) 
and February. Considering all the difficulties, the m« 
who built the vessel set a remarkable pace in ship cor 
struction and probably created a record, having regard 
to the fact that only a single shift could be worked. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Tron and Steel. After a short holiday, production in 
the iron, steel, and engineering industries was resumed 


yesterday morning. Reports show there was little 
absenteeism among the workers. In an effort to offset 
the loss in output caused by the holiday some firms 
worked late on the previous Friday and Saturday. 
Conditions generally show little change. Makers of 


heavy types of machinery, equipment, and engineering 
products are well placed. There is a steady demand for 
iron and steel works’ machinery and related equipment. 
tolling mills, forging presses, drop stampers, and similar 
also in demand. Rod and bar mills 
continue to be exceptionally busy, and a similar state of 
activity exists in strip and wire mills. Railway rolling- 
stock makers are handling more orders, and carriage and 
builders have well-filled order books. Business 
is brisk in ship steel, marine forgings and castings. All 
types of electrical equipment are on order, and Sheffield 
works are actively engaged in turning out hollow forgings 
and beiler drums; high-pressure 
of purposes. 


machinery are 
wacon 


vessels are also on 
order for a Firms specialising in 
the production of agricultural machinery and parts are 
experiencing marked seasonal activity. The tool-making 
continue to make outputs are | 
small particularly 
The light foundries are also busy. 


variety 


yranches 


progress, and 
engineers’ 


heavy demand. 


increasing ; tools are in 


South Yorkshire Coal Trade.—Industrial coal is moving 


freely steelworks and ironworks are heavy buyers. | 
Steams are in strong demand, and railway companies 
are taking increased tonnages of locomotive coal. Smalls | 
and slacks are also in demand. The house coal market | 
is active, and all types of cokes are in strong request. 


The export position shows little change. 








NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 

Scottish Steel Trade.—There is little fresh to record in 
connection with the Scottish steel trade, but specifica- 
tions have been coming to hand in greater volume from 
the usual consumers. The shipyards are operating at 
high pressure and are using a large tonnage of plates, 
etc., and as boilermakers are also extremely busy there is 
a strong demand for plates. Sectional material is also 
moving freely and the steelmakers are facing a steady 
pressure for special alloy steels, the consumption of which 
is increasing. 


Government contracts continue to absorb 
practically all the current output of steel, so that there 
is little available for general purposes. In the black- 
steel sheet trade a quiet tone prevails and although order 
books represent a fair tonnage, a much larger demand 
could be met. Supplies of raw materials are 
factory, but heavy steel scrap is not too plentiful. 
following are the current quotations :—Boiler 
l7l. 128. 6d. per ton; ship plates, 161. 3s. 


satis- 
The | 


plates, | 
per ton ;| 


sections, 151. 8s. per ton; medium plates, 4 in. and 
thicker, rolled in sheet mills, 217. 15s. per ton; black- 
steel sheets, No. 24 gauge, 22/. 15s. per ton: and gal-| 
vanised corrugated sheets, No. 24 gauge, 261. 2s. 6d. per | 


ton, all for home delivery. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade plants are operating steadily, but | 


makers could handle more business, as they now have | 
ample supplies of raw materials. There has been no 
increase in the demand for re-rolled steel bars and | 


makers are rather quiet. Fairly good stocks of semies 
are held. The current quotations are as follows: 
Crown bars, 151. 12s. 6d. per ton ; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 17/. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—<Active conditions continue | 
in the pig-iron trade. Consumers are maintaining a 
constant pressure for supplies and deliveries are regular. 
As the requirements of buyers are urgent stocks are not | 
allowed to accumulate at makers’ works. The present 
market quotations are as follows :—Hematite, 61. 18s. 6d. 
per ton, and basic iron, 61. 0s. 6d. per ton, both delivered | 
at the steelworks ; foundry iron, No. 1, 61. 5s. 6d. per 
ton, and No. 3, 61. 3s. per ton, both on trucks at makers’ 
yards. 


Locomotive Trade.—Locomotive builders are very 
busy and this is likely to be the case for some time as 


any important contracts have recently been booked. 








ASSOCIATED ROAD OPERATORS.—At a 
members of Associated Road Operators, Limited, held | 
in Newcastle-upon-Tyne recently, it was unanimously | 
decided to form a Tyneside sub-area of the Association. 
The sub-area comprises the Newcastle district and both 
of the River Tyne, including North and South | 
Shields. The first chairman of the sub-area is Mr. | 
T. Brooke-Davison, J.P., managing director of Messrs. 
Tyne Ferries and White Star Transport, Limited, and 
the vice-chairman is Mr. F. Hoult, of Messrs. Hoult, | 
Limited, Newcastle-upon-Tyne. 


meeting of 


sides 











| becoming less stringent. 


| Sheet-makers have good orders in hand and engineering 


| heavier grades are in strong demand as users wish to 


| licensing and Censor-permit regulations. 





EXCISE RIS 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLeSBROUGH, Wednesday. 
General Situation.—The contraction noticeable during 
the past week in the volume of business placed was not 
unexpected, after the recent extensive buying. Several 
iron and steel producers are almost fully sold to the end 
of this quarter and makers of all commodities are well 
up to schedule with deliveries, but the use of tonnage 
for ordinary industrial purposes has still to be severely 
restricted. No difficulty is experienced in obtaining 
ample parcels of high-phosphorus and refined irons, 
and pressure for hematite, while still considerable, is now 
easing somewhat as the use of substitutes extends. Con- 
sumers of semi-finished products are able to 
sufficient tonnage for their requirements and the pro- 
duction of finished commodities is extremely heavy. 


secure 


Cleveland Iron Trade.—Founders continue to make 
liberal use of scrap, but their steadily increasing outputs 
call for more pig. The supply of local foundry iron is 
still meagre, but adequate quantities are readily obtain- 
able from the Midlands. The fixed prices of Cleveland 
pig are based on No. 3 quality at 128s. delivered to local 
buyers. 

Basic Iron.—There is no basic iron on the market and 
the nominal price remains at 120s. 6d. Makers are 
retaining the whole of their output for the requirements 
of their own consuming departments. 

Hematite.— Acquisition licences for hematite are still 
granted very sparingly. There seems no likelihood of 
any increase in the limited make, but refined iron and 
steel scrap are passing into use, instead of hematite, in 
increasing quantities, so that the situation is gradually 
Stabilised values of hematite 
are at the level of No. 1 grade of iron at 138s. 6d. delivered 
to North of England areas. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful. Holders are in a position to make substantial 
sales but are disinclined to add to their existing contract 
obligations. Local users have covered their requirements 
as far ahead as they consider necessary, and under such 
conditions business is quiet, but market values remain 
firm at the equivalent of good medium qualities at 
37s. 6d. f.o.r. at the ovens. 

Manufactured Iron and Steel.—While the supply of 
semi-finished iron and steel is adequate for current needs 
larger deliveries would be welcome. Stocks of the 
former are low and the increased production of the latter 
is readily taken up as it becomes deliverable to the re- 
rolling mills where extensive use is now being made of 
shell-discard steel. In the manufactured-iron trade, the 
branches most actively employed are those producing 
heavy descriptions of material. The increasing demand 
for special and alloy steels is difficult to keep pace with. 
The large and expanding request for open-hearth steel 
requires the employment of plants at full capacity ; the 
pressure for ship and boiler plates is particularly heavy. 


works are operating at full capacity. 
Scrap.—The lighter kinds of iron and steel scrap are 


fairly plentiful and in only moderate request, but the 


accumulate good stocks. 








SPECIAL Notice: Goops ror Export.—tThe fact that 
goods made of raw materials in short supply, owing to 
war conditions, are advertised in ENGINEERING should 
not be taken as an indication that they are necessarily 
available for export. 

PARCEL-POsT SERVICE TO Rvussia.—The parcel-post 
service to the U.S.S.R. was resumed on May 11. Senders 
are reminded, however, that all classes of goods dis- 
patched by post to Russia are subject to the export- 


ARGENTINE IMPORTS OF SPECIAL MACHINERY.—The 
Argentine Finance Department is prepared to grant 
special exchange permits for the importation of certain 
special types of machinery, including charcoal-gas 
engines suitable for use in place of petrol engines ; mining 
machinery ; equipment for refining paint materials and 
the mixing of paints, and foot-wear and paper-making 
machinery. 

CONTROL OF EXporRTs.—Under the Export of Goods 
(Control) (No. 24) Order, 1942 (S.R. & O., 1942, No. 929, 
price 1ld.), which comes into force on June 9, export 
control is extended to cover certain products and manu- 
factured goods. In future, licences will be required to 
export, to all destinations, furniture castors (including 
ball castors), wholly or mainly of metal; upholstery 
springs; lime and methylene chloride; accounting, 
adding, calculating, listing, tabulating and typewriting 
machines and similar goods; and cycles (other than 


motor cycles) and parts and accessories thereof manu- 








R. & 
NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


INSTITUTION OF ELECTRICAL ENGINEERS.— North Mid- 
land Students’ Section: Saturday, May 30, 2.45 p.m., 
The Hotel Metropole, King-street, Leeds. Annual 
General Meeting. Film Display. (To be preceded by an 
Informal Luncheon at 1.45 p.m.) 

INSTITUTION OF PRODUCTION ENGINEERS.— Nottingham 
Section : Saturday, May 30, 3 p.m., The Victoria Station 
Hotel, Nottingham. Informal Discussion on “* Produc- 
tion Control.” Sheffield Section: Wednesday, June 3, 
7 p.m., The Royal Victoria Station Hotel, Sheffield. 
* Surface Finish,”’ by Dr. G. Schlesinger. 

INSTITUTION OF CIVIL ENGINEERS.—Road Engineering 
Section: Tuesday, June 2, 5.30 p.m., Great George- 
street, Westminster, S.W.1. ‘“‘ Earthwork in Embank- 
ments,” by Mr. R. M. Wynne-Edwards. Yorkshire 
Association : Saturday, June 6, 2.30, p.m., The Royal 
Victoria Station Hotel, Sheffield. Annual General 
Meeting,’ ‘“‘ The Aesthetics of Buildings,”’ by Professor 
Cc. E. Inglis, President of the Institution. (To be pre- 
ceded by an Informal Luncheon at 1 p.m.) 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
June 2, 6 p.m., The Royal Society of Arts, John Adam- 
street, W.C.2. “ The Employment of Electro-Chemical 
Deposition in the Manufacture and Maintenance of Auto- 
mobiles,”” by Mr. R. E. Wilson. 

INSTITUTION OF MECHANICAL ENGINEERS.—Thursday, 
June 4, 6 p.m., The James Watt Memorial Institute, 
Great Charles-street, Birmingham. Joint Meeting with 
the South Midland Centre of THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS and the Birmingham Section of THE 
INSTITUTION OF PRODUCTION ENGINEERS. Discussion on 
“The Application of Statistical Control to the Quality 
of Materials and Manufactured Products,” to be intro- 
duced by Dr. C. G. Darwin and Sir Frank Gill. 








NOTES FROM THE SOUTH-WEST. 


CaRDIFF, Wednesday. 


The Welsh Coal Trade.—The position of the coal 
exporters in the present state of the mining industry was 
referred to by Mr. Harold Talbot Norton when he was 
elected chairman of the South Wales Coal Exporters’ 
Association during the past week. He said that the 
Government shortly: would be making new proposals 
for the mining industry, but whatever form the proposals 
took, the views of the exporters, who had a valuable 
knowledge of the markets of the world, should be given 
a fair hearing. Export business remained at a low 
ebb on the steam-coal market during the past week 
owing to the necessity for maintaining supplies as far as 
possible for the vital war industries at home. Inquiries 
were still circulating from Northern Ireland, Eire, 
Portugal, Spain and the South American countries. 
Apart from Northern Ireland, however, to which exports 
were maintained at a fairly good level, deliveries abroad 
were at a low ebb. There was an active demand from 
home users, but collieries generally were kept fully en- 
gaged at the present levels in maintaining deliveries for 
the war industries and the public-utility consumers, 
with the result that little coal was available for ordinary 
customers. Best large descriptions remained steady 
and a sustained demand was encountered for the sized 
sorts. There was a keen demand for bituminous smalls, 
but the potential outputs of these were almost entirely 
sold over a month or so ahead, so that a strong tone 
ruled. Best dry steam smalls were active. 








AUSTRIAN ENGINEERS AND TECHNICIANS IN GREAT 
Brrrain.—An_ Association of Austrian Engineers, 
Chemists and Scientific Workers in Great Britain has 
recently been formed. Its main objects will be to assist 
its members in their professional work and interests, 
to represent them before the authorities, to promote 
contacts and foster relations with British engineers and 
technical men, and to establish links with British scientific 
and technical institutions. Lectures and discussions are 
to be held to afford opportunities for the exchange of 
views on matters of mutual interest. The Association 
also hopes to improve the position of its members, who 
are anxious to help the war effort, by ensuring that their 
qualifications and abilities are better known. The 
acting chairman of the Association is Dr. F. Ehrenfest- 
Egger, and inquiries should be addressed to the honorary 
secretary, Mrs. K. Hilfreich, 133, Hatherley-court, 
London, W.2. Commencing on June 1, a club room 
will be open for members of the Association, every 
Monday, from 7 p.m., at the Austrian Centre, 69, Eton- 
avenue, London, N.W.3. Lectures on technical subjects 





factured wholly or mainly of metal. 





will be delivered on the first Monday of each month. 


HIGH-VOLTAGE 


MESSRS. 


THE SPINNING OF MONEL AND 
NICKEL SHEET. 


MoNeEL and nickel sheet and strip are not so ductile 
as the softer materials, copper, brass, aluminium and 
nickel silver, with which metal spinners are more 
familiar; they are stronger and work-harden more 
quickly. Hence more power is required in the spinning 
operation and more frequent annealings are necessary. 
In a publication on the subject, recently issued by 
Messrs. Henry Wiggin and Company, Limited, Gros 
venor House, Park-lane, London, W.1, it stated 
that the range of shapes into which Monel and nickel 
sheet and strip can be spun depends almost entirely on 
the power available and on the suitability of the 
innealing equipment provided. As a rule, nickel sheet 
or strip of spinning quality can be spun more easily 
than Monel metal and can be worked to a greater depth 

nd into more sharply-outlined shapes before annealing 
s necessary. Provided more frequent annealings are 
carried out in the case of Monel metal, however, it is 
pointed out that the same shapes can be spun from 
both materials of the same gauge. For deep or intricate 
work nickel is stated to be usually more economical, 
the extra cost of the metal being balanced by greater 
ease in spinning, higher production, and saving in the 
heating of the annealing furnaces. 

Monel metal and nickel will not stretch in spinning 
is much as the softer materials, and a slightly larger 
blank than would be required to spin the same shape 
from softer metals must be provided. The spinning 
procedure is essentially the same as that employed for 
other materials. The work should be laid down on the 
chuck with long, powerful strokes. Re-working over 
the same surface should be avoided as much as possible, 
and the metal should not be “ thickened.’ The spin- 
ning should be stopped as soon as the material ceases 
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to flow and the article removed and annealed. If the 
spinning carried too far, the surface will show 
numerous smali cracks, and these cannot be re- 
moved by annealing they prevent a smooth, finished 
| product from being obtained. 
an important factor in the successful spinning of both 
materials and it should be heavy-bodied to withstand 
the and temperatures encountered. 


is 


as 


high pressures 


Carbolic laundry soap, the antiseptic properties of 


| and is used by leading spinners in this country. 


9 


which protect the operator, is perhaps the best lubricant 
Yellow 
laundry soap, beeswax, tallow, or a mixture of the 
last two are also very satisfactory. Lubricants con 


taining sulphur or lead should never be employed if 


| before the annealing treatment. 


the pieces are to be annealed, and whatever lubricant 
is used, it should be removed completely from the piece 
This point is very 
strongly emphasised, it being stated that if lubricant 


| is left on the metal when it is charged into the furnace 


the resultant corrosion will probably render the part 
useless. 

Tools for spinning Monel metal and nickel should 
be broader and flatter than those normally employed ; 
broader tools put more metal under plastic flow and 
reduce over-straining. Hard chucks, or formers, of 
brass, iron or steel, give longer service and better 
results than wooden chucks. The speed of the lathe 
is naturally governed by the size and the gauge of 
the piece being spun. Most craftsmen prefer to 
work Monel metal at speeds approximately three 
quarters to one-half those they would ordinarily use 


(for spinning the same shape from softer materials 


Lathe speeds of from 300 r.p.m. to 600 r.p.m. are 
stated to be satisfactory in most cases, although much 
higher speeds are employed in the United States. The 
rate, however, does not appear to have much effect or 


| the quality of the work turned out. Skill and experience 


The lubricant used is | 


will determine when to anneal. Care must be taken, 
however, not to apneal too often and not to produce 
excessive grain growth, as this will tend to weaken the 
metal and may result in a ruptured or over-strained 
condition on subsequent spinning. All work must be 
pickled after every annealing to remove all traces of 
oxide. If any oxide were left it would be ground into 
the metal in subsequent operations and the surface 


completely ruined. 
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system, as disclosed by the annual report for the 
year ended December 31, 1941, which we have 


received recently, contains a page of diagrams | 


showing the derivation of each dollar of the receipts 
and the distribution of each dollar of expenditure 
for the year, as compared with the proportions for 
1940. From these it appears that 80-1 cents in 
each dollar earned came from freight receipts in 
1941, compared with 79-5 cents in 1940; 14-3 cents 
from passenger traffic, as against 13-5 cents; and 
the balance in each case (5-6 cents and 7-0 cents, 
respectively) from mail, express and miscellaneous 
charges. Of the expenditure, 79-2 cents went in 
working expenses, the figure being the same for 
both years, leaving a balance of 20-8 cents of net 
earnings, available for the payment of fixed charges 
and interest on the ordinary shares. Taxation 
represented 7-6 cents out of the 79-2 cents of work- 
ing expenditure in 1941, as against 4-6 cents in 
1940, but this rise was partly offset by a reduction 
in the maintenance cost of equipment, etc., from 
19-8 cents in 1940 to 18-7 cents in 1941; and in 
“ traffic, general and miscellaneous expenses ” from 
8-3 cents to 7-0 cents. It will be seen, therefore, 
that the freight receipts virtually maintained the 
system in operation, and the receipts from passenger 
and mail traffic provided for the payment of the 
fixed charges and interest. This, it may be suggested, 
represents approximately the proportions that might 
be expected in countries of large area, with more or 


less highly concentrated industrial districts sepa- | 


rated by large tracts of land devoted to agriculture 
or the utilisation of natural resources, such 
timber or minerals, involving long hauls of bulky 
commodities. 


as 


For some years after the conclusion of hostilities, 
there will be steady employment for railway-con- 
struction firms in reconditioning the track and equip- 
ment of the lines in countries overrun by the enemy. 
In Western Europe, the facilities available in those 
countries should be able to deal adequately with 
this task, but the needs of China and the Far East 
generally, and of Burma and, perhaps, of India also, 
will certainly provide a useful volume of work for 
British firms. Such reconditioning as may be 
required by the existing South American lines, with 
any extensions that may be called for, is likely to 
go to the United States. Much of the work, un- 
doubtedly, will have to be undertaken in the 
eountries concerned, either in special shops con- 
structed for the purpose or in those which have been 
built primarily as a result of the war; but in any 
case, there should be ample opportunity for British 
industry to participate, as in the past, when foreign 
railways constituted such an important field for the 
British investor and constructor. It should be 
realised, however, that the true aim is not merely 
to secure immediate employment for constructional 
firms and builders of bridges, locomotives and rolling 
stock, but to improve the facilities for rendering 
available to the world at large the products of the 
more remote lands on which the dense populations 
of the industrial nations depend for their trade and 
for the very means of existence. 

To promote improved transport wherever reason- 
able inducement exists, and not only where the 
demand has become too insistent to be ignored, 
should be a major consideration with every govern- 
ment throughout the world which makes any pre- 
tence to be called enlightened, as soon as the present 
disturbance is past ; not merely in order to encour- 
age the introduction of property that can be im- 
pounded, or taxed into a condition of insolvency by 
the State or by its employees, but to ensure that 
ample means are available to bring the goods of the 
producer to the potential consumer. The existence 
of facilities may not always create traffic, but, at 
least, it does not deter those who may be prepared 
to venture on new developments and to expend their 
time and effort in trying to make two blades of grass 
grow where only one, or perhaps none, grew before. 
When the facilities have been provided, it is for wise 
statesmanship to ensure that their benefits are not 
nullified by shortsighted policies of obstruction and 
interference, or by even more actively malign influ- 
ences. In many cases, however, the facilities do 
create the traffic, and it is these other influences 
which hamper it, sometimes to the point of actual | 
extinction. ' 


ENGINEERING. 


EMPIRE CO-OPERATION IN 


RESEARCH. 


IN a striking broadcast talk last Sunday, Mr. Duff 
Cooper, whose subject was the British Empire, 
| pointed out that the many critics who were fond of 
| dwelling on the failures of the League of Nations, 
| and particularly on our part in those failures, seldom 
attempted to redress the balance by giving credit 
| for the success of the British Empire. The League 
of Nations and the British Empire, in its present 


constitution, came into existence in the same era. | 


One, faced with a challenge to the very basis of 
world order, failed miserably. 
same circumstances, displayed a resilience and a 


co-operative activity which laid the foundations for | 


the coming victory of the forces of order over those 
of chaos. Mr. Cooper pointed out that when war 
was declared by this country in 1914 the whole 
Empire, including the great Dominions, was auto- 
matically involved, but that no such condition held 
when a similar declaration was made in 1939. 
the Dominions were free to stand aside had they so 
wished. Needless to say, in the event, the result 
was the same. This circumstance was taken as an 
illustration of the practical success of the co-opera- 
tive, but not co-ordinated, organisation which the 
British genius for working compromise had built up. 

This individual freedom within a common frame- 
work has important application in the sphere of 
scientific research. At the end of the Canet Lecture, 
which we reprint on page 435, Professor A. V. Hill 
particularly made the point that the 
results he described, and the still greater usefulness 
which he foresaw, were based on collaboration, not 
rigid co-ordination. A programme, or many 
of scientific research which are to 


on 
programmes, 


embrace the Empire, and in many spheres will | 


probably also include the United States, must 
involve some type of co-operative organisation if too 
much overlapping is to be avoided, and if important 
|advance is to be made generally available without 
undesirable delay. This, however, as the success 
of British practice in many spheres has shown, does 
not necessarily involve a regimented co-ordination 
of the scientific activities of the many countries 
involved. As Professor Hill quoted from Sir David 
Chadwick, “much of the most valuable research 
must be free.” The working out and elaboration of 
a system which will leave the individual research 
worker, or individual research organisations, at 


liberty to pursue a particular path of advance with- | 


out external constraint, and yet will ensure that 
results of value shall find Empire-wide application, 
might present impossible difficulty to an academic- 
ally logical mind. The illogical British are likely to 
experience no insuperable obstacles. 

It is not necessary that we should here repeat 
Professor Hill’s account of what ha’ already been 
done and his considerations regarding the prospects 
of what may still be accomplished. The preliminary 
difficulties in harnessing the services of science more 
directly to the war effort which he describes may 
be attributed, in the main, to the urgency which 
existed. Governments and government administra- 
tive departments are not scientifically minded and 
sudden demands on them for action in the scientific 
sphere were probably met with indifference, mainly 
from an inability to realise the importance of the 
claims put forward. Given sufficient time 
persuasion and demonstration, even Governments 


may be brought to realise the value of organised | 
. 


science in the activities of a nation and, above all, 
in those of a nation at war. No doubt occupation 
with what they considered more weighty affairs also 
had influence with legislators. That matters were 


| brought on to a satisfactory footing without too much 


delay must be credited largely to the efforts of 


some prominent individuals such as Lord Hankey, | 


Sir William Bragg, Sir Henry Tizard and Professor 
Hill himself. The official administrative mind has 


not been trained to realise that incomprehensible | 
activity with glass tubes in a laboratory may carry a | 


better presage of victory than consultations between 
even the highest officials, but it can give proper 
weight to the representations of those whom it 
recognises can speak with authority. 


From the point of view of Empire co-operation | 


The other, in the} 
| 


Then | 


valuable | 


for | 
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| in scientific research as against the co-ordination of 
Empire scientific research, it is probably just as 
| well that the non-scientific legislators to whom we 
have referred will expect, and will be expected, to 
| play a part in any arrangements entered into, 
| They have been trained in the illogical compromi 
|on which the success of so many British enterp: 
jhas depended. We are not too sure that 

| scientists if left to themselves might not ain 
some kind of central body to regulate the w! 
research activity of the Empire. That this fee! 
}is not baseless may be illustrated from the 
ceedings of the conference on Science and W 
Order, held by the British Association last s 
tember. No speaker, we think, concerned hin 
specifically with research in the Empire. To h 
done would have been almost out of ord 
the conference was concerned with world aff 
and particularly those of that part of the wo 
now united in opposition to the 
represent the negative of all for which scien 
|} stands. In the wider sphere, however, the scientists 
so far from generally advocating closer co-operation 
between the scientific bodies of various countri: 
within an elastic framework, of which have 
taken the British community of nations as th 
pre-eminent example, proposed various super-bodies 
which would unify and, in effect, dictate the scientifi 
research activities of the countries concerned. 


80 


powers tha 


we 


We have not made a complete list of these pro 
posed international boards, but they included Sir 
John Orr’s International Committee, Professo: 
Bernal’s International Resources Office, and Pro 
fessor Métadier’s International Society for Scientifi 
Research. Mr. D. P. Riley wanted “ international! 
planning and team-work” in scientific research ; 
Dr. O. Ziegler, an international transport system ; 
Professor Julius Léwy an “ international health 
union,” and so on. It may be argued with much 
plausibility that only by international action can 
| the possible benefits of science be made available 
to the bulk of mankind. This may be true, but 
jonly by very many years, possibly centuries, of 
|trial and error would it be possible to build up 
| the type of organisation which could administer 
| the scientific activities of the world without endless 
| friction and final breakdown. It is easy to point 
lout that the world is using some of its mineral 
| resources extravagantly and that the unsurveyed 
| areas of possible new supplies are constantly dwind- 
ling, but it would be very difficult to operate the 
|“ international control of raw materials ’’ for which 
| Dr. Desch calls. 

It is sincerely to be hoped that: the experience 
from which mankind is now suffering will lead to 
many improvements in the conduct of affairs in the 
future, but disappointment only is likely to result 
if an attempt is made to impose world-wide adminis- 
trative bodies on an agglomeration of nations, each 
with a different tradition and method of govern- 
ment. That some of the yearning for a better 
utilisation of scientific possibilities which ran through 
the proceedings of the conference on World Order 
may find outlet in action in the post-war world is 
probable, but less, not more, will be accomplished 
if national methods and national prejudices are 
over-ridden. It is from the point of view of its 
clear presentation of what can be done by means 
of co-operative activity between existing scientific 
bodies, rather than by the creation of new ones, that 
Professor Hill's lecture forms an important contri- 
bution to the problems of the future. The inter- 
working which has been established between the 
| Department of Scientific and Industrial Research, 
the National Research Council of Canada, and the 
| corresponding organisations in South Africa, Aus- 
tralia, and New Zealand, and others, has been 
accomplished without interference with the consti- 
tution or free activities of any of them. The future 
will no doubt see extensions of the present co-opera- 
tion, but not by the creation of some super-body, 
‘on the League of Nations model, to control their 
activities. One direction in which progress may be 
hoped for is in a considerable extension of the 
system providing for temporary interchange of 
| members of staffs of research organisations. As 
Professor Hill points out, personal contacts can 
facilitate inter-working and mutual assistance in a 
way that correspondence can never do. 
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NOTES. 


THE GusTavE CaNET MEMoRIAL LECTURE. 


THE ninth quadrennial Gustave Canet Lecture of | 
the Junior Institution of Engineers, commemorating | 
the great French artillerist, who died in 1907 during | 
his presidency of that Institution, was delivered by 
Professor A. V. Hill, F.R.S., M.P., joint secretary 
of the Royal Society, at a meeting held on Friday 
last, May 22, in the hall of the Royal Institution. 
Lord Sempill, the President of the Junior Institution, 
«cupied the chair, and the international character 
of the occasion was marked by the presence of 
(seneral le Gentilhomme and Colonel Morin, of the 
staff of General de Gaulle, head of the Free French 
In his introductory remarks, Lord Sempill 
revealed that General de Gaulle had intended to 
be present in person, but had been prevented at the 
last moment from doing so. Gustave Canet, Lord 
Sempill recalled, fought against Germany in the 
Franco-Prussian War, in which he was taken 
prisoner. His experiences in action aroused an 
interest in artillery which persisted after the war 
and led to the development of the Schneider-Canet 
gun carriage, with hydro-pneumatic recoil, which 
was the precursor of this type of carriage, afterwards 
universally adopted for field artillery. He became 
an honorary member of the Institution of Junior 
Engineers (as it was then known) in 1900, and 
president seven years later. Professor A. V. Hill, | 
like Canet, had served in the armed forces of his 
country and, in the present war, held the important 
position of member of the War Cabinet Scientific 
Advisory Committee, among other highly respon- 
sible offices, and was the friend and pupil of that 
scientific giant among men, the late Sir William 
Bragg, who delivered the eighth Gustave Canet 
Lecture in 1938. The audience having stood for a 
while in silence as a tribute to Gustave Canet and 
Sir William Bragg, Professor Hill delivered his 
lecture on “ Scientific Research and Development 
in the Empire.” The lecture is reprinted, with 
slight abridgment, elsewhere in this issue, and its 
subject is also discussed editorially on the opposite 
page. At the conclusion of the lecture, the President 
presented to Professor Hill the commemorative 
gold medal associated with the lectureship, together 
with the certificate of his election as a vice-president 
of the Institution. In his accompanying remarks, 
Lord Sempill recalled that, at the first meeting of the | 
Royal Society, in 1660, eleven persons assembled to 
hear an address by the brother of Sir Christopher 
Wren. One of the eleven was named Hill. Professor 
Hill, joint secretary of the Royal Society, was also 
an associate member of the Board of Ordnance, 
one of the oldest technical institutions in the world, 
dating back to the battle of Agincourt. The moral 
lesson of that battle was the inability of a military 
caste to adapt their traditional ideas to new needs. 
Professor Hill, in the House of Commons, on 
February 24, had observed that an exact knowledge | 
of weapons and equipment was the essential basis 
of modern military strategy and policy. Science and 
engineering were too often regarded as the hand- 
maidens, and not the equal partners of statecraft 
and generalship. Colonel Morin, on the President’s | 
invitation, addressed the meeting in French, and 
apologised for the absence of General de Gaulle, 
who, he observed, before taking up the flag of 
combatant France, was a student of modern ideas, 
which he was now able to apply in the interests of 
his country. Continuing his speech in English, “* to 
emphasise the international character of this occa- | 
sion,’ Colonel Morin said that, between this war 
and the last, efforts had been made to secure 
Franco-British collaboration in armaments design, 
but without success. He was glad to say, however, 
that one of his former colleagues in France was now 
head of the Tank Supply section of the Ministry of 
Supply in Canada. Post-war France would certainly 
continue this close collaboration with Britain. 


forces. 


MISDIRECTED SALVAGE. 


A few weeks ago, we reprinted a letter addressed 
to The Times by Lord Greene, Master of the Rolls | 
and President of the British Records Association, | 
appealing to all owners of documents of possible 
historical value to take the expert advice which the 
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Association would freely provide before disposing of | to ports other than their original destinations. In 
their papers for salvage purposes. Lord Greene has | addition to its war-time activities, the Chamber is 
recently addressed another letter to the Press, urging | concerning itself with post-war conditions, and has 
that the public should co-operate with the Associa- | already submitted to the Prime Minister a scheme 
tion in the effort to preserve for the benefit of pos-| for the disposal of surplus Government stores and 
terity such documents as family letters bearing on | equipment after the war. 

historical subjects, the value of which as records 
is out of all proportion to their value as waste 
paper. Many documents of this kind might be| In the course of his presidential address before 
found to be not worth preservation, but there was|the Association of Teachers in Technical Institu- 
always the possibility of some such find as that of | tions, at the 33rd annual conference of the Asso- 
the original charter of Henry VIII, establishing the | ciation held in London on May 23 and 24, Mr. H. J. 
see of Peterborough, which was recently discovered Cull, B.Sec., A.R.C.Sc., D.L.C., of the Central Tech- 
in the course of a salvage drive. In supporting once | nical College, Birmingham, stated that technical 
again the efforts of Lord Greene and the British | colleges had a contribution to make to a developing 
Records Association to prevent the destruction of | society by a more widely constituted system of full- 
documents of value—for there are engineering and | time courses. These might be attended by students 
scientific papers, as well as legal and ecclesiastical | coming direct from other types of schools, but 
records, which come into this category—we would perhaps, more frequently, by suitable partly-trained 
extend the appeal also to those in charge of historical | students securing release from industry for a period 
machinery and other apparatus which may be | to complete a course of training. Many pronounce- 
endangered by the simultaneous campaign for the | ments were made, at the present time, that univer- 
salvage of metal. The disregard shown in this | sity students benefited greatly if they prefaced their 
country, the home of modern mechanical engineer- | university studies by some period in employment, 


Fuiu-Time TECHNICAL EpvUcATION. 





} come 


| the 


| certificates, 


|nection with overseas import regulations. 


ing, for examples of early machine construction, has 
long been notorious, and it is by no means confined 
to relics in private ownership. We have been 
astonished to learn lately that the Richard Roberts 
slide lathe presented many years ago to the Man- 
chester College of Technology—and described by 
experts as “ one of the landmarks in the evolution 
of machine tools ’’—was scrapped some time ago 


for no better reason than that it was felt to be “ an | 


obstruction ”’ in the College. In this case, fortun- 
ately, there is another example of a Roberts lathe 
in the Science Museum, but such a saving duplication 
cannot always be relied on ; for it is the regrettable 
fact that there is no depository in the country to 
which relics of engineering or scientific interest can 
be presented with the certainty that they will remain 
longer than the director or committee who sanc- 
tioned their acceptance. The British Museum 
Library authorities have sometimes regretted that, 
by law, they may not destroy any of the masses of 
printed matter which the law requires them to 


| receive ; but it appears wt the statute may not 


only be justified, but that it might well be extended, 
in selected instances, to other property than papers. 
There is no industrial museum in Manchester, but 
there are several other depositories which, it may be 
supposed, would have contrived somehow to relieve 


| the College of Technology of their obstructive lathe, 
| in order to preserve for the interest and instruction 


of future generations of Mancunians this all but 


|unique example of Manchester’s contribution to 


machine-tool development. 
LoNDON CHAMBER OF COMMERCE. 

The added importance of the work of the London 
Chamber of Commerce in war time and the extension 
of its activities and responsibilities is well shown in 
the 60th annual report of the Council of the Chamber, 
relating to the work of the year 1941, which has just 
to hand. Its Customs and Regulations 
Department, for example, is engaged, not only in 
answering inquiries on the numerous Statutory 
Rules and Orders issued by various Ministries since 
outbreak of hostilities, but also deals with 
problems connected with such matters as United 
Kingdom import and export prohibitions ; Customs 
tariff, import and export, and exchange regulations 
of the world; Navicerts and certificates of origin 
and interest; and consular invoices and other 
commercial documents. The department also dis- 
tributes application forms for various licences and 
and checks documents and attests 
certificates’ of origin for obtaining preferential duty 
abroad ; certificates required under various clearing 
and payments agreements; and invoices in con- 
The 
Statistics and Inquiries Department of the Chamber 
supplies Government departments with the names 
of manufacturers of various goods and answers 
many of their inquiries relating to commercial 
matters. Further, on the extension of the war 
to the Far East, the Chamber, with the approval 
of the Ministry of War Transport, set up a committee 


| and this would probably be even more true of full- 
| time work in technical colleges. Associated with 
this was the whole question of scholarships for these 
| senior students in the colleges and this matter, the 
| Association had claimed for some years past, was 
|one deserving of official attention. Regional co- 
ordination of the senior colleges, also, would need 
consideration in a complete scheme. 














| LETTERS TO THE EDITOR. 


STATISTICAL CONTROL OF 
REPETITION WORK. 


To THE Epiror oF ENGINEERING. 

Srr,—Your editorial of April 24, page 332, on 
statistical control of repetition work gave us 
| pleasure, because unlike so many press references 
to the joint meeting of the engineering institutions 
it contained evidence of consideration of the basic 
principles. We should like, however, to call atten- 
tion to one or two aspects of the use of statistical 
methods as aids to production efficiency because 
we fear that the effect of some of your references 
may be to “ damn with faint praise.” 

Your opening sentence concentrates attention 
rather too much on the use of the methods in 
relation to final inspection. The most valuable 
feature of the procedures under discussion lies in 
their application at all convenient stages in pro- 
duction from raw material to finished article. The 
use of statistical principles not only assists in 
|reducing waste, planning development, etc., but 
| when so used to establish the existence of stable 
manufacturing conditions, final inspection may be 
considerably reduced while still giving ample confi- 
dence that the production conforms to practical 
| requirements which may or may not be expressed 
|in a written specification. The reason for this is 
| that if a product, made during a period when control 
charts for the various stages of the production show 
| that the production is “ stable,” has proved satis- 
factory in practical use, then continued evidence 
provided by control charts that the manufacturing 
procedures have remained stable is strong evidence 
that the product will still give the same degree of 
practical satisfaction. This is the basis of the 
B.S.1. system of granting licences to which Mr. Good 
referred at the meeting. 

With regard to your reference to the limitations of 
the methods, we feel that by far the most important 
|is not indicated in your review, namely, that the 
|methods cannot provide against technical or 
| scientific ignorance; that is, as we have always 
emphasised, the methods can only be effective as 
tools in the hands of persons having sound technical 
| knowledge of the scientific and engineering charac- 
| teristics of the manufacturing material and pro- 
| commen. Finally, we regret the inclusion of the 
| parenthesis ‘“‘in favourable circumstances ” in the 
last sentence. Our experience in a wide range of 











of ships’ cargo owners and representatives of banks industries has shown that the methods can be 
and insurance interests to act on behalf of owners | adapted to give warning of a change in most cases, 
of cargoes in cases in which ships had been directed ‘although the economics of a situation may place 





434 


a limit on the smallness of the change which can 
be detected. However, in such circumstances .the 
absence of the statistical tool will not add to the 
ease of solution of the problems. 
Yours faithfully, 
BERNARD P, DupprINe. 
W. J. JENNETT. 
Research Laboratories, 
General Electric Company, Limited, 
Wembley, Middlesex. 
May 20, 1942. 








POST-WAR PROSPECTS. 


To THe Eprror or ENGINEERING. 


22, 


Str,— Your discussion in ENGINEERING of May 
page 411, on post-war prospects strikes a note of 
pessimism that has sounded before in your editorials 
dealing with the future and in particular the future 
of the engineering and allied industries. Undoubt- 
edly this feeling is fairly general among industrialists 
and Sir Ernest Benn is not alone in voicing it. He 
feels that for the re-establishment of trade “ an 
economic Churchill ’’ must be found. We may or 
may not have such a man among us, but should we 
not look for guidance at what has been done in the 
United States ? Under conditions not unlike those 
we may expect at the close of a war, Mr. Roosevelt | 
became President and put into effect a series of work 
projects and introduced a degree of control of 
business and industry that we have only experienced | 
here since war began. He, naturally, met with 
strong opposition, but conventional government 
would have accomplished much less. Was he not, 
in 1932, “* an economic Churchill ” ? 

Guidance of industry by the State need not mean 
socialisation of industry: free competition can 
accomplish a great deal more. Some of the con- 
ventions of economics will be broken, as has been | 
done by the Lease-Lend arrangements. Of the 
Four Freedoms set as our aim, Freedom from Want 
will entail a great material effort on our part. The 
ideal of a social minimum for all, as a right, is 
coming to be recognised, but to implement this 
right at home and abroad will require much of our 


resources, and so long as malnutrition continues to | 


exist in India and China there should be no lack of 
markets for our export trade. The photographs 
reproduced in ENGINEERING of May 8, page 370, 
with the description of the 424,000-kW Klip power 
station in South Africa, suggest what a tremendous 
market exists within the Empire. 

In satisfying our needs for this war we have lost 
much of our foreign investment. Our future imports 
of necessities must be balanced almost entirely by 
tangible exports: this country can contribute just 
those technical products that are required to carry 
through the aims of the Atlantic Charter. In par- 
ticular our heavy industry can do its part. Light 


manufactures will increase in the Empire, but with} 


our background of experience and with intensive 
attention to development and research we can con- 
tinue to command a market for our goods. Surely 
human ingenuity can find the way to couple the 
skilled labour and production facilities of one part 
of the world with the undeveloped resources and 
surpluses of the other? It should be the function 
of government to act for industry on these inter- 
national questions and in this larger sphere some 
restraint on individual action is unavoidable. 
Yours faithfully, 
Denis L. Jounston, B. 
99, Marshalswick Lane, 
St. Albans, Herts. 
May 25, 1942. 


25, 

[We cannot agree that preference for looking 
squarely at facts and declining to be impressed by 
visions of post-war Utopias, unsupported by evidence 
of how they are to be paid for, constitutes pessimism : 
and paid for somehow they must be. Neither Britain 
nor any other nation can afford to supply exports to 
China or India indefinitely, solely to relieve malnutri- 
tion; there must be some ultimate return, or the only 
effect will be to transfer the malnutrition nearer home. 
\ man or a nation can only benefit humanity in the 
long run by giving a little more than he or it receives. 
The trouble with most of the Utopia-designers is that 
they demand increased returns without insisting that 
the recipients increase their efforts to bring about those 
returns. It is always someone else who is to do the | 
paying.—Ebp., E.] 


Se. (Eng.). 
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MR. EVERARD HESKETH. 


Ir is with deep regret that we record the death at 
Johannesburg, on May 18, of Mr. Everard Hesketh, 
M.Inst.C.E., M.I.Mech.E., formerly chairman and 
managing director of Messrs. J. and E. Hall, Limited, 
Dartford. Mr. Hesketh, who was 88 years of age, 
had been connected with the firm for 54 years When 
he retired from the board of directors in 1932, and 
was responsible for many of the innovations which 
marked their development from a small company 
engaged in millwrighting and general engineering 
to their present position as specialists in mechanical 
refrigeration, especially on board ship. 

Everard Hesketh was born on January 6, 1854, 
and, after leaving Marlborough, studied engineering 
for three years in the applied sciences department 
of King’s College, London, where he obtained the 
Easton Scholarship in 1874. For the next three 
years he served as apprentice in the works of 
Messrs. Easton and Anderson, Erith, being mainly 
engaged on the construction of pumping machinery. 
His theoretical training in other directions at King’s 





THE LaTE Mr. Everarp HESKETH. 


College evidently was not overlooked by the firm, 
for, while still an apprentice, he was employed by 
them to carry out a survey of the Falmouth water- 
works. Shortly after completing his apprenticeship, 
he left Erith to enter the drawing office of Messrs. 
J. and E. Hall. At that date—March 14, 1878, as 
Mr. Hesketh recorded 57 years later, in the small 
book on J. & E. Hall, Ltd., which he produced to 
commemorate the 150th anniversary of its founda- 
tion—the business was owned by the late Mr. E. L. 


| Beckwith and the late Mr. F. E. Burke, to whom 


it had been sold in the previous year by the executors 
of Edward Hall, who had died in 1875 and was the 
last of the family to be connected with the works. 
By the end of 1879, both Beckwith and Burke had 
left the firm, and Mr. Hesketh assumed control, 
which, for some two years, he exercised single- 
handed. 

At first, he concentrated mainly on granulating 


}and other machinery for the manufacture of gun- 


powder, designing a large plant for India and 
complete powder factories for China and South 
Africa. Already, however, the firm were engaged 
in the construction of refrigerating machinery of the 
Giffard cold-air type, and Mr. Hesketh soon realised 
that, notwithstanding the limitations of the Giffard 


machine, there were great possibilities in mechanical | 


refrigeration. As early as 1886, indeed, he visited 
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| Buenos Aires in connection with the installatio 
meat-freezing plant. The rapid expansion of tj 
| side of the business, however, began when, in 187 
the firm arranged to manufacture under licence 

| Windhausen CO, machine. The first ship fitt 
with this type was the steamer Highland Chiet 

| 1890. Subsequently the plant was adapted to 

| carriage of fruit. Mr. Hesketh was largely res; 
sible for these developments in his capacity of seiiicy 
partner and director from 1880 to 1932, and, from 
the constitution of the limited company in Iss» 
until his retirement in 1921,.chairman of the boa 
of directors, in which position he was succeeded 
Lord Dudley Gordon. He joined the Institutior 
Civil Engineers as a student, becoming an asso 
member in 1880 and a member in 1893; and t 
Institution of Mechanical Engineers as a gradu 

in 1879, and became amemberin 1882. He ver 
on the Dartford Urban District Council for 29 yea: 
and the Kent County Council for nine years. 


of 


MR. C. A. HUTCHINGS. 


Mr. CHARLES ARTHUR HUTCHINGS, a civil engine: 
who had a varied experience in South America and 
had latterly been chief engineer and general manage) 
of the Bolivar Railway Company, Venezuela, di: 
at Lee, St. Lawrence Gap, Barbados, British West 
Indies, on April 27. He was born on November 25, 
| 1863, and received his general education, first at 

Clewer House School, Windsor, and afterwards at 
| Castle Hill School, Ealing. In 1881, he entered th 
Crystal Palace School of Engineering, where he 
remained for 18 months, after which he became 
an articled pupil of Messrs. George Waller and 
Company, Blackfriars. He then received practical 
training in surveying under Mr. C. Jones,M.Inst.C.E., 
| and, in September, 1885, proceeded to the Argentine 
to take up the appointment of assistant engineer in 
the Locomotive Department of the Buenos Ayres 
Great Southern Railway Company. Three years later 
he was made engineer in charge of the construction 
of Ensenada railway station and other works, after 
which he was appointed municipal engineer of 
the town of Parana, Entre Rios, Argentina. Mr. 
Hutchings, however, relinquished this position afte: 
| holding it for four years, to take up that of chief 
assistant to the resident engineer on the North- 
Eastern Argentine Railway. From 1894 until 1898, 
| Mr. Hutchings was in charge of the Livres section, 
| 100 km. in length, and also prepared plans for future 
extensions. 
In 1898, Mr. Hutchings returned to Europe as 
sectional engineer, with Messrs. Topham, Jones and 
| Railton, on the construction of an extension to the 

Dockyard at Gibraltar. From 1901 until 1902, he 
acted as sub-agent to this firm and, on the completion 
of his work at Gibraltar, returned to America to 
take up a similar position on behalf of Messrs. S. 
Pearson and Son, Limited, on their Salina Cruz 
harbour contract, Mexico. From 1903 to 1904, he 
was agent in charge of the work at Salina Cruz. In 
1905, Mr. Hutchings was appointed chief assistant 
engineer and sub-agent, for Messrs. S. Pearson and 
Son, on the Dorada Railway extension, Republic of 
Colombia. The work involved the construction of 
80 km. of line in difficult country and Mr. Hutchings 
remained until the line was completed and handed 
over to the railway company in 1907. He stayed 
in Colombia for some months longer to survey 
the town of Medellin and to prepare a scheme 
for a water-supply system, on behalf of the consult- 
ing engineers, Messrs. Sir Douglas Fox and Partners. 
|The years 1908 to 1910 constituted one of the most 
interesting periods in Mr. Hutchings’ career, for he 
then acted as resident engineer for Messrs. Livesey, 
Son and Henderson, on the construction of the 
Argentine Transandine Tunnel. In 1910, Mr. Hutch- 
ings was appointed chief engineer and general man- 
ager of the Bolivar Railway Company, Venezuela, 
and continued in this capacity until his retirement 
some years ago. During his tenure of office he 
surveyed 120 km. of proposed extensions, of which 
he eventually constructed 45 km. The Bolivar 
| Railway, it may be mentioned, is a 2-ft. gauge line, 
‘and the total length of track at present open to 
traffic is 220 km. Mr. Hutchings was elected an 
associate member of the Institution of Civil En- 
gineers in 1889 and was transferred to the class of 
member in 1920. 
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SCIENTIFIC RESEARCH AND 
DEVELOPMENT IN THE EMPIRE.* 
By Proressor A. V. Hitt, F.R.S., M.P. 


Ir might seem a bitter irony of fate that a lecture 
should be given in memory of a great French engineer 
in the field of artillery, who lived so long in England 
and had so many intimate connections here at a time 
when a government of traitors in France is actively 
aiding the common enemy against her ally. Were 


we know very well where his heart would be—not 
with Laval—as indeed we know where the hearts of 
very many of his countrymen still are. ‘It would 
be impossible ” it has been said of Canet “‘ to record 
his innumerable acts of consideration and regard for 
the Junior Institution of Engineers *’ of which he was 
in honorary member, a vice-president, and president 
in the year he died. It would be impossible for an 
Englishman who has been intimate with Frenchmen 
of his kind not to believe that France will rise again, 
purged by her misfortunes, to better things. The world 
cannot do without a nation which can produce men of 
his genius, whether for engineering philanthropy or 
friendship ; and we can console ourselves by reflecting 
that even fighting against Frenchmen we are fighting 
still for France. I happen to be an associate member 
of the Ordnance Board, one of the oldest technical 
institutions in the world, with direct descent from the 
time of Agincourt: as such, and as vice-president 
now of an institution proud to call itself Junior, one 
can bracket the chequered history with the deep 
community of feeling between France and England, 
and say, in commemorating a great French ordnance 
engineer, who was also a great friend of England, that, 
however bitter the irony may seem to-day, there is 
nothing but sympathy among Englishmen for the true 
France in her present tragedy, and hope for her future. 

France, however, does not come very far into the 
story of scientific research and development in the 
Empire, which I have to tell to-day: though it is true 
that the Dominion of Canada was originally French, 
that a significant part of its culture is still French, 


that scientists and engineers of French origin take an | 


important part in Canada’s life, and that Henri Laugier, 
head till the fall of France of the French equivalent of 
our Department of Scientific and Industrial Research, 


is busily engaged there now in work devoted to our | 


common cause. Predominant as may be, so far, the 
Anglo-Saxon part in Empire Science, significant contri- 
butions have been and are being made by almost every 
national group within it. There is no nonsense about 
Aryan or proletarian science! It is a common enter- 
prise of all the peoples of the Empire, biased locally in 
direction by local requirements and facilities, but 
carried on everywhere in the same spirit, by the same 
methods and with the same standards of accuracy and 
objectivity. 

The chief object of this lecture will be to try to 
indicate how closér and more effective scientific co- 
operation within the Empire can be obtained: already, 
however, the basis of such co-operation exists, together 
with common standards by which its growth can be 
assured and measured. The Royal Society, for example, 
elects its ordinary Fellows without discrimination from 
among scientific workers in all the countries of the 
Empire. Such societies as the Chemical 
Physiological have their members everywhere. 


The 


Imperial Agricultural Bureaux represent a joint co- | 


operative effort. The Imperial Institute surveys the 
resources of raw materials throughout the Empire. 
The Medical Research Council extends its interests, in 
such matters as tropical disease, to the Colonies. 
Membership of the Industrial Research Associations, 
which are joint enterprises of the Department of 


Scientific and Industrial Research and industry, is | 
Research | 


open to firms in the Dominions and Colonies. 
fellowships and studentships bring young workers 
from all parts of the Empire together, particularly in 
Britain. And, not least, the familiar co-operation in 
scientific work between Britain and the United States 
is paralleled by similar co-operation between the 
United States and the other countries of the British 
Commonwealth. Much, indeed, has already been done ; 
much, however, still remains to be done, to complete 


and perfect the structure of scientific collaboration, on | 


foundations which seem to have been well laid. 

In the early days of the war, my colleague and co- 
secretary of the Royal Society, Professor A. C. Egerton, 
and I, convinced of the enormous prospective ad- 
vantage in our common war effort of close consultation 
with organised science in the Dominions, discussed 


the matter with Sir William Bragg, then President of | 


the Royal Society, who, from his twenty-two years at 
Adelaide, was very well acquainted with science in 





* The Ninth Quadrennial Gustave Canet Memorial 
Lecture of the Junior Institution of Engineers, delivered 
at a meeting held at the Royal Institution, London, W.1. 
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and the | 


| Australia, and had close connections with scientists | provide, on the one hand, permanent or semi-per- 
|in the other countries of the Empire. Sir William | manent scientific liaison officers in the various centres 
| Bragg was one of those rare people—as Lord Hankey | —as has now been done—on the other, means of rapid 
|is—who, when you suggest something to them, want | transport for short visits by experts either way. The 
| to find reasons why you should do it, not, like most of | rapid transfer also of correspondence, documents and 


us, why you should not. Together we tried to con- | drawings, and of small samples, is essential—for the 


| vince such authorities as we could get at of the ad-| former, given air transport, the microfilm method, 
vantages of what we said: but completely without | which is rapidly coming into its own, is of very special 


|avail. Nothing whatever was done. 


business : there was something in the machine lacking. | 


It was nobody’s | advantage. 


Great difficulty is still experienced from slowness of 


. . . Fortunately, Dr. R. W. Boyle, of the National | travel and transmission of scientific people and infor- 
Jean Baptiste Gustave Adolphe Canet alive to-day | Research Council of Canada, was in London at the | mation, and it might be entertaining to see a complete 


time—having escaped from Poland, where he had been 


| A . . 
}on a holiday when the Germans ran amok—and dis- 


| cussions with him then helped to bring our plans to | banned, some peculiar excuses might be given. 
That winter, also, Dr. Madsen came to | wrote in The J'imes last June : 


| later fruition. 
| England from Australia, to obtain information about 
|certain important scientific and technical develop- 


| list of those for whom priority in air transport has been 
| provided ; the mention of influential friends being 

As I 
“ The war is one of 
| unparalleled speed. Success depends upon rapidity 
of communication, and of detection and interception 


|ments here which must be of vital importance now, | of the enemy. The time-scale of earlier wars is no 
| with Australia in the front line of battle. Then early | guide; science must be as rapid in dealing with new 


|in 1940 the opportunity occurred of going for a period, 
|on behalf of the Air Ministry, to the British Embassy 
| in Washington ; an opportunity which I seized, seeing 
|in it the means of making arrangements for scientific 
| collaboration, on the one part between Britain and the 
| United States (not yet in the war, but warmly sym- 
| pathetic), on the other part between Canada and the 
|‘ old country,” as they affectionately say. There 
| was no difficulty of any kind in Canada—only anxiety 
| to see the thing put through—and plans were accord- 
|ingly made. In Washington one was confidently 
}assured that the President would instantly respond 
| to an approach from the British Government—which, 
| in fact, he did when the approach was ultimately made. 
| Everything was set to go, except that no response 
|arrived from London. From Washington the Am- 
bassador, Lord Lothian, the Air Attaché, George Pirie, 
and the Australian Minister, R. G. Casey, who, being 
| an engineer himself, knew what we were talking about ; 
|from Ottawa the High Commissioner, Sir Gerald 
| Campbell; all used their best endeavours to induce 
some interest in London. Nothing whatever happened, 
though minutes, as I heard later—and the baby—were 
| being passed to and fro; so I returned in a hurry, 
determined to play the role of public nuisance till it 
did. 

| In August, 1940, the Canadian plan was started off 
| by Professor R. H. Fowler going to Ottawa to act as 
scientific liaison officer with the National Research 
Council, and to develop an informal connection with 
| scientists in the United States. A little earlier the 
| National Defence Research Committee had been formed 
in Washington, with Dr. Bush as chairman. Finally, 
in the autumn of 1940, after troublesome delays in 
London due to gentlemen in high places, Sir Henry 


' problems as its products must be rapid in bringing the 
enemy to action. The essence of effective communica- 
tion is speed; the essence of effective co-operation in 
research is speed; until frequent personal contacts 
and rapid communication are available, that speed 
will not be reached and the potential advantages of 
collaboration with America will not be fully realised.” 
What is true of America is equally true of all parts 
ofthe Empire. At present, official communication with 
America may take anything from two to six weeks. It 
is too slow. With Australia and New Zealand and 
South Africa now it is essential that safe and rapid 
transfer of information should be possible. This Insti- 
tution is fortunate enough now to have one of the 
pioneers of flying as its President, Lord Sempill: I am 
sure he will agree with me about the importance of 
this factor of speed. If you and he can use your 
influence to increase the velocity of transmission of 
scientific information to and from America and Canada 
above the present average of 44 miles per hour, you will 
have done great service—may I suggest a multiplier of 
10 as a reasonable target for your efforts? We are 
not fighting the last war, and two proverbs need to be 
modified, “* time is money ”’ and “* knowledge is power.” 
Time is now victory, cost what it may: knowledge is 
useless unless quickly transmitted to our friends and 
rapidly applied to our enemies ; then it is power indeed. 
The presence in London of so many representatives 
of scienee in the Empire, in close and frequent contact 
with their colleagues at home by visits and correspond- 
ence, offered the opportunity of instituting a discussion 
of joint problems, quite apart from those immediately 
connected with the war. The persons concerned would 





Tizard took a mission to Canada and the United States. | 


No words can overstress the importance of what was 
achieved by that mission and by Fowler’s strenuous 
efforts. 

In the meantime another plan we had had at the 
| Royal Society, since the summer of 1938, also reached 
fruition, and the,Scientific Advisory Committee of the 
War Cabinet was formed—most fortunately under the 
|chairmanship of Lord Hankey. 
other jealousies, and a lack of understanding in high 
quarters of the power which science affords, had hither- 
to thwarted all our efforts ; but Sir William Bragg had 
refused to give in. The whole of Lord Hankey’s 


Departmental and | 


naturally be very busy with urgent work, but the 
question of future scientific collaboration within the 
Empire, and, arising from that, with the United 
States, was so important that a general consideration 
of it at occasional informal meetings would be possible 
and fruitful. The two main objects of discussion 
might be, firstly, emergency problems of the immediate 
post-war era, and, secondly, the possibility of making 
the most of our common scientific resources and 
heritage for improving both scientific knowledge itself 
and the life of the peoples of the Empire. 

With this in view, the officers of the Royal Society 


| called a conference in October, 1941, of the representa- 
| tives of the countries of the Empire, together with the 


unequalled experience in governmant machinery, and | 


his eagerness to use our scientific resources to the full, 


| the British Dominions and the United States. 

It is difficult now to remember good-humouredly 
the further unnecessary difficulties which arose ; par- 
ticularly from one inconsequent personage; but 
finally an office of the N.D.R.C. was established at the 
American Embassy in London and a British Central 
Scientific Office in Washington; while representatives 
of Canadian and Australian science were appointed 
to the offices of their High Commissioners in London. 
To these a continual flow of scientists and engineers, 
engaged in various projects, has come: while in the 
persons of Mr. Nevill Wright, of the New Zealand office, 
and of Colonel Schonland, F.R.S., of South Africa, 
representatives of those Dominions also have been 
available in our counsels. Attempts have been made, 
but unsuccessfully so far, to establish similar arrange- 
ments with Indian science : where the difficulties have 
been I do not know—they are not this time in London, 
the principle here has at last been safely established ; 
but no doubt some day arrangements with Indfa will 
be made successfully. 

The contributions which have been made already by 
this organised collaboration have been very important, 
and now that it is running sweetly greater results still 
| will accrue. It is quite impossible to achieve more than 
|a small fraction of what is needed merely by corre- 
| spondence and in the circulation of reports, drawings 
and specifications; personal contact and personal 
initiative are needed also, for which it is necessary to 











thus became available to guide and assist the various | 
projects for establishing scientific collaboration with | 





officers of the Society, the secretaries of the three 
Research Councils (A.R.C., D.S.I.R. and M.R.C.), and 
others. The President, Sir Henry Dale, in opening the 
conference, mentioned the ideal of continued collabora- 
tion in time of peace, saying that the material structure 
of society depends on science, and that if reconstruction 
was to be tackled on a properly international scale 
science must once more become an international 
activity. A first step towards this could probably best 
be taken on the initiative of scientists of the British 
Empire and the United States together; for example, 
the International Scientific Unions would have to be 
started again, if possible on better lines. Sir John 
Madsen, from Australia, felt sure that great interest 
would be taken by the other Governments of the 
Empire in the view of the United Kingdom Government 
on this matter; he suggested that an extension of 
facilities for meeting and working with their colleagues 
elsewhere would greatly improve collaboratéon, and 
that the first activity of a committee to be set up, 
following the conference, might be to explore the 
facilities at present available and the means of extend- 
ing them. General A. McNaughton, as president of 
the National Research Council of Canada, offered every 
possible help and support for the objects of the con- 
ference, and considered that the interchange referred 
to should occur, not only between universities, but 
between industrial and government laboratories in the 
different countries, including if possible the United 
States ; he did not believe that if scientific people were 
convinced that this interchange was necessary, financial 
difficulties need stand in the way. Sir Edward Apple- 
ton, secretary of the D.S.I.R., hoped that permanent 
liaison officers would be maintained in scientific and 
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technical matters in peace time as well as war. 
Henry Tizard foresaw financial stringency as regards 
interchange for educational purposes, as distinguished 
from specific research, and urged that exchange would 
be particularly valuable between the universities of 
the Empire during undergraduate years, especially ir 
applied science. Lord Hankey welcomed the calling 
of the conference and felt sure that during the explora- 
tory work proposed to be undertaken the inquiry would 
branch out and important new points of interest emerge. 
He referred to the advantage of having a scientific 
advisory committee with a Cabinet Minister as chair- 
man, to bring science into direct contact with the 
centre of government. If, in each country of the 
Empire, the scientific organisation were thus arranged, 
there would grow up gradually an official appreciation 
of science, since from time to time, as ministries 
changed, one Cabinet Minister after another would be 
taking a special interest in science. Colonel Schonland 
(South Africa) urged the importance of considering the 
scientific needs and possibilities of Africa as a unit; 
and he added, in a later letter to me, “It is not a 
question of money at all, but of brains and sound 
organisation.”” A number of others took part in the 
discussion, and it was recognised that, later, it would 
be most desirable, if possible, to secure close collabora- 
tion with official and unofficial science in the United 
States. All were agreed that popular lecture tours did 
not at all fulfil the purpose in mind. Special reference 
was made to co-operative work in agriculture, and the 
conference then appointed a committee to look into 
the various proposals made. 

L have described the discussion at this conference 
in some detail because of the great importance of 
several of the points raised, because it may be the 
beginning of an important movement towards closer 
scientific collaboration, and because many who read 
your Journal in other parts of the world may be glad 
to know of what is going on. It is not easy in times 
like these to get much more work out of busy people, 
but the committee appointed (which, in addition to 
representatives of the Royal Society and of the 
Dominions and India, has included Sir David Chadwick, 
the secretary of the Imperial Agricultural Bureaux) 
has met already seven times; and owing to the 
initiative of its secretary, Dr. Alexander King, scientific 
liaison officer in the Ministry of Supply, much informa- 
tion has been collected and discussed on science in the 
Empire and on facilities for interchange in advanced 
study and research. The representatives of a variety 
of interests have been interviewed, including the 
Research Associations, the Universities Bureau of the 
British Empire, the 1851 Exhibition Studentships, 
the Leverhulme Fellowships, and the British Council ; 
and a variety of suggestions have been made and 
followed up. All this will serve as the basis for further 
exploration and planning, and it is intended next to 


Sir 


proceed to the discussion of concrete proposals to | 


improve the machinery of collaboration. 

In all this discussion there has been no specific refer- 
ence so far to the Colonies, only to the Dominions and 
India. The scientific problems and the possibilities of 
scientific development in the Colonies, Protectorates 
and Mandated Territories, are, however, 


been devoted to them for some time. In 1927, for 
example, the Colonial Office formed a Colonial Medical 


Research Committee, a mixed body of administrators | 


and scientific members. Little, however, was done, 
but in 1936 the Colonial Office asked the Medical 
Research Council to supervise research in tropical 
diseases, a project which this time seemed likely to be 


highly successful, but which was interrupted by the | 


war. Under the Colonial Development and Welfare 
Act, 1940, two funds have now been created, one of 
5,000,0001. a year for ten years for Colonial development 
and welfare generally, and one of 500,0001. a year with- 
out time limit for Colonial research. A Director of a 


proposed Colonial Products Research Institute has been | 


chosen and will shortly be appointed. The products in 
question are those of biological origin. A Colonial 
Research Advisory Committee is to be set up under 
the chairmanship of Lord Hailey, which will not only 
advise on the expenditure of the 500,000/. per annum, 
but will “‘ advise upon and co-ordinate the whole range 
of reseafeh in Colonial studies.” 

The Imperial Agricultural Bureaux, founded in 1929, 
are concerned with agricultural matters in the Colonies 
as well as in all the other countries of the Empire. 
The Imperial Institute, founded in 1887, has five 
main departments, dealing with the commercial, 
industrial and educational interests of the Empire, 
particularly in relation to raw materials, to research 
upon them and to the development of their use and 
supply ; minerals, plant and animal products, exhibi- 
tion galleries, intelligence, statistics, library and labora- 
tories are among its many activities. The Institute 
has many difficulties to contend with, not least the fact 
that with its enormous field of interest its annual 
budget is only 48,000/., which is less than ld. per square 
mile of the Empire whose natural resources it surveys, 


of great | 
importance, and, in fact, considerable attention has | 


ENGINEERING. 


and less than 3d. per square mile if calculated for the 
area of the Colonies alone. 

One of the suggestions made to the British Common- 
wealth Science Committee, to which I have referred, 
is that for the purposes of scientific research and 
development Africa might be treated as a separate 
unit, the work being a joint concern of the scientific 


organisations of the United Kingdom on the one hand | 


and of the Union of South Africa on the other. Among 
the subjects to be treated, for which Africa as a whole 
has special needs and opportunities, might be : 
tropical diseases, social anthropology and race rela- 
tions, native languages, ethnology, geology, geophysics, 
and meteorology. The formation of an Africa Research 
Council, a joint interest both of governments and 
private benefactors and individuals, many of 
the best of our British institutions are, might lead to 
developments of the kind required for specifically 
African problems. There is no other region in the 
world in which the same variety of research is needed, 
all to some degree for geographical and political reasons 
inter-related : if the different elements in this variety 
could be treated each as part of the whole scientific 
problem of Africa, and made to fit into the other 
elements, the results might be much more satisfactory 
and more far-reaching in importance than if all were 
studied separately according to subject and locality. 
A good example of the need for such an Africa Research 
Council is shown by the failure, before the war, to get 
a badly needed geodetic survey of Africa started, 
because there was no body in existence to father it. 

It is clear that a scheme of this kind must wait for 
better times: it would involve the setting up of a 
central office and council, the collection and allocation 
of funds, the distribution of work and interests between 
it and other agencies, and the foundation of new or 
the development of existing research institutes, here 
or in various parts of Africa. In view, however, of the 
obvious advantages it might have, it may be well to 
throw it now into the arena of discussion, so that on 
the one hand it may be thought about, on the other, 
so that no action may be taken in the meantime which 
might make it in the future more difficult to realise. 

The scientific organisation of the Dominions and of 
India is so highly developed, in universities and research 
institutions, in industry and under government auspices, 
that no account of it, valuable as one would be, could 
be given in a lecture. The National Research Council 
of Canada is the equivalent, roughly, of the D.S.I.R., 
and the Medical Research Council here, and of the 
research departments in the Service and Supply 
Ministries. It has great resources and a magnificent 
record, particularly in the present war. In Australia, 
the Council for Scientific and Industrial Research is the 
approximate equivalent of our D.S.1.R., and under the 
able leadership of Sir David Rivett, F.R.S., it has made 
very important contributions, both in peace time and 
for the defence of Australia, in the last three years. 
In South Africa, the National Research Council, with 
advisory, and the National Research Board, with 
administrative, functions, together with the South 
African Institute for Medical Research, take a promi- 
nent part in scientific developments in the Union. In 
New Zealand, the Scientific and Industrial Research 
Department plays an analogous role. In India, the 
Board of Scientific and Industrial Research, under the 
able directorship of Sir Shanti Swarupa Bhatnagar, 
has taken a very active part in mobilising the scientific 
and technical resources of India since its foundation 
in 1940; the Survey of India, the Zoological Survey, 
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the Botanical Survey and the Geological Survey, the | 


Indian Science Congress and the Indian Research Fund 
Association (Medical) all have obvious and important 
tasks to fulfil. 

This is merely a selection for purposes of illustration. 


| Government agencies, universities, and private benefac- | 


tions are 
education and research ; 
industry and transport, 
health; in agriculture 


responsible for innumerable others; in 
in application to defence, to 
and to medicine and public 


In each of these countries, science and the scientific 
outlook, research and its application, make up a great 
and living organism. No doubt in each of them much 
remains to be done, as it does here ; but what is chiefly 
needed, and what will help beyond any other single 
factor in forwarding the promotion of science itself and 
its application to the public welfare, is closer contact, 
more intimate knowledge, quicker and more frequent 
communication, a better intelligence and information 
service, easier exchange between the several living 
parts of the whole living organism of science spread 
across the Empire, and—TI should like to add—the 
United States. Communication, rapid 
organised information, all these are things that engi- 
neers can produce. 

I have talked a good deal about co-operation and 
collaboration, but not—you may have noticed—about 
co-ordination. Science is a free growth, and, as Sir 
David Chadwick recently wrote in a note to the British 
Commonwealth Science Committee, ‘‘ much of the most 


; for improving knowledge on | 
the one hand and the life of the people on the other. | 


transport, | 
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valuable research must be free. —e O 
who rightly prize that characteristic of researc! 
word ‘co-ordination’ denotes * sinning against 
Holy Ghost ’ One must bear in mind that 
countries in the British Commonwealth have devel 
on different lines. These lines may meet in the 
but their starting points have been poles asun 
This warning must be remembered. Co-ordinati: 
necessary within limits, to help to guide research 
profitable channels and lest waste, overlap or its 
verse may occur; but in dealing with a group of p 
and independent nations, however friendly and 
operative, we and they must all beware of attem; 
to introduce a degree of direction, authority or cor 
which many will certainly resent. The Imp 
Agricultural Bureaux represent an ideal of 
partnership in the co-operative dissemination of i) 
mation on research. There is no reason why sin 
collaboration should not built up about 
bureaux in other scientific subjects, or, for exam) 
around the libraries and information services of 
Industrial Research Associations, the Imperial In 
tute, or other similar bodies in Britain or the Domini 
London not necessarily the focus for 
Co-ordination will then come naturally with iner 
of knowledge, contact and information. Co-operat 
research is a living, growing organism, it must 
carefully tended, it cannot be pushed into a mechan 
framework planned from outside. 

We hear a great deal about planning, and plann 
of scientific research we must certainly have. An Afr 
Research Council, for example, if it were to be set u 
would require a deal of planning. Freedom, on t 
other hand, the material and moral of tl 
British Commonwealth, and requires explicit re« 
nition in all we do or say. In some way planning a: 
freedom must be combined. There is in this, as in most 
human affairs, an optimum mixture, the right propor 
tions of which we must seek and find. This optimu: 
must be aimed at here in Britain, in the action a: 
reaction of free science and free initiative with scienc: 
and initiative provided by the State. It must be aime 
at independently, perhaps with a different final mixture 
appropriate to their conditions, in each of the countries 
of the Empire ; and it must be sought in the freely 
accepted co-ordination of the scientific activities of the 
different parts of the whole Commonwealth. 

My own faith is that improvement in knowledge, 
contact, communication, familiarity, between the 
scientific people of the Empire—and of the United 
States—will allow that co-ordination quietly to be 
achieved, the planning to be successfully undertaken, 
without any violation of the freedom on which we all 
set so great store, about which we are all so sensitive 
It comes back again, therefore, to quickness, ease and 

facility of travel, transport and communication 
things which you engineers, in one way or another, 
must provide. For I believe that scientific people 
and engineers—are on the whole rather more reason 
able—and practical, if not very much—than other folk. 
and that when we get to know each other by working 
together on a common job, we are generally ready to 
appreciate and understand the other fellow’s diffi 
culties and virtues and his point of view. The common 
job exists obviously enough in the scientific develop- 
ment of the Empire, for the improvement, as I repeat, 
| of knowledge and of the life of its people. The important 
thing, therefore—and here I end what has almost 
| become a sermon—is to improve the methods and 
technique of getting down to it together. 


be sin 


be 


need 


is basis 








CANADIAN SPECIFICATION FOR TUNGSTEN INCAN- 
DESCENT LAMPs.—The Canadian Engineering Standards 
Association at Ottawa has issued a revision slip to be 
attached to its Specification No. C. 10-1938 for *‘ General 
Service and Street Series of Tungsten Incandescent 
Lamps” (Second Edition). The slip to the 
second line in clause 35, page 13, of the specification, it 
being indicated that after “* brass of good quality,”’ the 
‘or steel, adequately plated to resist rusting,” 


relates 


words, 
| should be added. 


We note with regret the 
sudden death, on May 12, after a short illness, of Mr. 
A. J. Brain, Birmingham, manager of Messrs. Deloro 
Smelting and Refining Company, Limited (of Canada), 
manufacturers of Stellite tools and alloys, Highlands- 
road, Shirley, Birmingham. He served his apprentice- 
ship with Messrs. Peckett and Sons, Limited, locomotive 
builders, Bristol, and subsequently gained a wide engineer- 
ing experience with Messrs. R. A. Lister and Company, 
Limited, Messrs. Pitter Gauge and Precision Tool Com- 
pany, Limited, and other firms. After being, for some 
time, London manager of Messrs. Burton, Griffiths and 
Company, Limited, he was appointed sales manager to 
Messrs. Deloro in 1936, and became Birmingham manager 
in 1938. He was responsible for building up an efficient 
organisation during a difficult period of expansion. Mr. 
Brain was a member of the Institution of Production 
Engineers. 


THe LATE Mr. A. J. BRAIN. 
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IMPACT STRENGTH OF COPPER.* 
By M. Cook, D.Se., Ph.D., and E, C. LarKe. 


WirtH a few exceptions, the impact test has not been 
used to any great extent in testing non-ferrous materials. 
far copper concerned, there is very little 
information available regarding Izod impact values, 
and the object of the work described in the present 
paper was to investigate the impact strength of 
deoxidised and tough-pitch arsenical and non-arsenical 
coppers and to ascertain the effects of cold working, 
temperature, and grain-size on impact strength. 
Samples in the form of hot-rolled plate, annealed subse- 
quent to hot rolling, of these four varieties of copper 


so as 18 


re collected and Izod tests carried out on specimens | 


it in the direction of final rolling. It was found that 
there is no marked difference in impact values between 
tough-pitch arsenical and tough-pitch non-arsenical 
copper, nor is there any appreciable difference in the 
for deoxidised arsenical and deoxidised non- 
On the other hand, both varieties 


values 
irsenical copper. 


f deoxidised copper show appreciably higher average | 


mpact values, namely, 51 and 50, than the two corre- 
sponding varieties of tough-pitch copper (36 and 38). 
Tests on cold-rolled plate were undertaken pri- 
marily with the object of determining the effect of 
cold rolling on impact strength. 
ind Ized tests were cut in directions transverse and 
parallel to the rolling directions. Both varieties of 
deoxidised copper again showed higher impact values 
than the corresponding varieties of tough-pitch copper. 
With regard to Izod tests on specimens cut in the rolling 
direction, the results showing the effect of cold work 
ure comparable with those on cold-drawn rods, which 
ure referred to below, that is, the Izod values of the 
deoxidised varieties rise with reductions of up to about 
25 per cent. and thereafter decrease, while the values 
of the tough-pitch coppers steadily with 
increasing amounts of cold work. With progressively 
increasing amounts of cold work the tensile strength 
of copper becomes slightly greater in the transverse 
direction than in the rolling direction, whereas the 
impact strength in the former direction becomes less 
than that in the latter. It is of interest to note that, 
in the annealed condition, whereas the tough-pitch 
varieties show the same order of difference 
the two directions as they do after rolling, the Izod 
values of the two deoxidised varieties in the annealed 
condition are substantially the same in both directions. 
Rods of the four varieties of copper were obtained 
in the extruded condition with a diameter of 1} in. 
In order to obtain all four in a condition as uniform as 
possible, the rods were drawn down to a diameter of 
0-860 in., at which stage they were all annealed 
together. Thereafter they were cold drawn, and, after 
ehch draw, appropriate lengths were reserved for Izod, 
tensile, and hardness tests. These were carried out on 
material annealed and after reductions in 
sectional area of 5, 10, 15, 20 and 25 per cent. 
results of these tests show, like the results on hot- and 


decrease 


as cross- 


cold-rolled plates, that both the deoxidised arsenical | 


and non-arsenical coppers have appreciably higher 
impact values than the two corresponding varieties of 


tough-pitch copper, and that the effect of arsenic on | 
deoxidised 


the impact strength of tough-pitch or 
copper is not very marked. The effect of cold working, 
in the form of drawing, on the rods is to raise the Izod 
values of the deoxidised coppers. The reduction in 
drawing, however, was limited to 25 per cent. With 
the tough-pitch coppers, the Izod values on rod do 
not sensibly alter with reductions up to about 10 per 
cent. and thereafter they steadily decrease up to the 
highest reduction, namely, 25 per cent. 

On specimens cut parallel to the direction of rolling, 
from the same four plates as were used to determine 
the effect off{cold rolling, Izod tests were carried out 
at temperatures ranging from normal up to 800 deg. C. 
The deoxidised and tough-pitch varieties of both 
arsenical and non-arsenical copper maintained their 
impact strength fairly well up to temperatures of the 
order of 350 deg. or 400 deg. C. The most marked 
decrease was shown by tough-pitch non-arsenical 


copper, and this copper also showed the most pro- | 
nounced dip in the region of 250 deg. to 300 deg. C., | 


which seems to characterise the impact strength- 
temperature curves of all four coppers. Above 
400 deg. C. all the curves fell steadily, those for the 
deoxidised coppers at the greatest rate, until in the 
region of 700 deg. to 800 deg. C. the values for the 
four types were not sensibly different. Specimens 
from the four cold-rolled plates were annealed at 
different temperatures up to 950 deg. C. to provide 
a series with varying grain-sizes. In the materials 
s0 prepared the grain-size ranged from 0-025 mm. up 
to about 1 mm., according to the annealing conditions 
and to the composition of the copper. The results on 
all four coppers showed that the impact strength does 
not vary sensibly with the grain-size. 








* Paper presented to the Institute of Metals for 
Abridged. 


written discussion. 
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SPEAKING on the motion for the adjournment in the 
House of Commons on Thursday last week, Mr. Bevin, 
the Minister of Labour and National Service, gave 
some interesting particulars of the steps which have 
| been taken to mobilise man-power and woman- power. 
| The basis on which he worked, he said, when he first 
| took office was the population between the ages of 
| 16 and 64. They numbered 33,300,000. In the armed 
| forces, civil defence and industry, the numbers now 
employed was 22,000,000 out of that total. No country 
in the history of the world had mobilised its man-power 
to such a point as we had had to do in this war. The 
22,000,000 did not include part-time workers ; married 
women with domestic responsibilities, thousands of 
whom were taking in lodgers and evacuees and giving 
just as much service to the State as if they were work- 
ing in a factory; private domestic servants; school 
children and students over 14; the many thousands 
giving voluntary unpaid service such as that in W.V.S. 
canteens and nursery schools ; and people not capable 
| of work through age or other reasons. All these classes 

would amount to at least 2,000,000. 





The number of prosecutions that had taken place 
under Essential Works Orders was, the Minister con- 
tinued, infinitesimal. The figures he had given were 
the best justification for the claim that this great 
mobilisation of man-power had gone on with scarcely 
a ripple on the surface of public life, with scarcely a 
disturbance, with strikes fewer than they had ever 
been in the history of the country since the industrial 
revolution, and with a man-power production higher 
than it had ever been in the history of British industry. 
All that, together with an Army which, when its chance 
came, would demonstrate the power, the character and 
the courage of the British people. He could not have 
done what he had done, Mr. Bevin declared, nor could 
any other Minister have done it, without the aid of the 
Essential Works Orders. _ The great test between now 
and the end of the war was not one between British 


and German man-power, but one between British and | 


German managerial ability. 


In a pamphlet issued last week by the Mining Associa- 
tion of Great Britain it is claimed that the setting up 
of some different contro] of the coal-mining industry 
“particularly if accompanied by State possession of 
the mines which produced such disastrous effects on 
output in the last war, would be a profound mistake.” 
Government control, it is pointed out, was imposed in 
1917 and lasted until the first quarter of 1921. 


from 19-08 cwt. to 14-46 ewt. In 1922, when the 


industry returned to private ownership and working | 


hours were not increased, the output rose to 18-03 ewt. 
“The colliery owners,” it is submitted, “ feel entitled 
to claim that the machinery which was devised for 
meeting the industry’s war problems, and which was 


administered.” 


At the meeting in London on Friday last week, the 
national executive of the Mineworkers’ Federation of 
Great Britain decided to put before the coal-owners 
a request for a substantial advance of wages with a 
guaranteed minimum of 4/. 5s. a week. Mr. Lawther, 
the president, in a statement made later, said that 
reports had been received from every district regarding 
wages, and, in view of them, the executive had decided 
to instruct their representatives on the joint con- 
sultative committee to raise the question with the coal- 
owners. The consultative committee, he added, also 
had the power to discuss with the Government the 
““tremendous disparity”’ that existed between the 
wages of miners and those of workers in other war 
industries. The view of the national executive was 
that the’ position could only be remedied by the adop- 


tion of joint control and the requisitioning of the | 


mines by the Government. The Consultative Com- 
mittee met in London yesterday (Thursday) to discuss, 
among other questions, the Federation’s request. 


| The official cost-of-living figure was 100 points above 
| the level of July, 1914, on May 1, as compared with 

99 points at April 1. The rise was due to increases 
| in the prices of tobaccos and cigarettes as a result of the 


| additional duties provided for in the Budget. For 


food alone the index figure at May 1 was 60 points | 


above the level of July, 1914, the same as at April 1, 


and there was little change, on average, in the prices | 


| of other items covered by the statistics. 


In the report of the Citrine Committee on Regional 
Boards—whose main recommendations the Govern- 
ment have decided to adopt—it is stated that it should 
be the duty of thé’ Regional Boards, or of the district 
committees at the request of the Boards, to deal with 





During | 
that time, the output of coal, per person per shift, fell | 


continuously developed in the light of practical experi- | 
| ence of war conditions is on sound lines and is efficiently | 


_ 2 


general questions affecting production that are brought 
to their notice by joint production committees or by 
trade unions or employers’ organisations. Questions 
which are of purely domestic concern and capable of 
adjustment within the factory, and also matters nor- 
mally handled by the joint organisations of employers 
and trade unions in connection with wages and condi- 
tions of employment should not, however, be subject 
to their procedure. 





The only important recommendation of the Citrine 
Committee which, for the time being, the Government 
has not adopted, relates to the composition of the 
executive committees of the Regional Boards. This 
recommendation was that the executive committees 
should consist of representatives of the Supply Depart- 
ments, the Ministry of Labour and National Service 
and two vice-chairmen (one representing the em- 
ployers and one the trade unions) with the Regional 
Director of Production in the chair. The Government 
has taken the view, however, that, at least in the 
beginning, the committees should consist of officials 
only. The General Council of the Trade Unions 
Congresss—which has endorsed the recommendations 
of the Citrine Committee—has decided to ask Mr. 
Lyttelton to receive a deputation on the subject and 
to invite the Federation of British Industries and the 
British Employers’ Confederation to associate them- 
selves with the movement. 

A proposal that, with the other unions concerned, 
the Union of Post Office Workers should ask for the 
setting up of a Post Office Administrative Council was 
endorsed by the annual conference of the Union of 
Post Office Workers at Blackpool last week. The 
council, it was stated, would be presided over by the 
Postmaster-General with a trade union nominee as 
vice-chairman, and to it, Parliament would entrust 
the work of the undertaking on the basis of an annual 
budget. The council would report annually to Parlia- 
ment. 


It is announced by the Ministry of Labour and 
National Service that temporary maintenance allow- 
ances are to be paid to youths, aged 16-18 inclusive, 
who leave home to take employment in engineering or 
shipbuilding. The object is to facilitate the employ- 
ment, in these industries, of youths transferred from 
areas where there are no adequate opportunities for 
them to enter skilled employment. The scheme will 
enable the youths to live away from home while their 
wages are insufficient to support them. Varying 
according to age, the allowances are calculated to bring 
a youth’s wages up to a level of approximately 2/. a 
| week for an initial period of eight weeks. They will be 
subject to review by the juvenile advisory committees 
of the Ministry and the juvenile employment com- 
mittees of local education authorities. 


At the annual conference of the Confederation of 
Shipbuilding and Engineering Unions at Blackpool last 
week, Mr. Gavin Martin, of the Boilermakers’ and 
|Tron and Steel Shipbuilders’ Society, was elected 
| secretary in succession to the late Mr. E. Gilbert. Ata 
| private session, the disciplinary regulations of the 
Essential Work Order were severely criticised, and a 
resolution was adopted proposing that the Trade 
Unions Congress General Council should be asked to 
approach the Ministry of Labour and National Service 
| with the object of securing that penalties for offending 
employers are as severe as those for offending employees. 


In proposing a minimum work week of 52 hours for 
industry and one of 46 hours for clerical workers, the 
| Government, no doubt, hope in this way appreciably 
| to increase the country’s effective labour power. The 
| suggested minima are exclusive of meal times, and 
where they are in excess of the agreed hours in any 
industry—in engineering, for example, the week is one 
of 47 hours—the extra time worked will be paid for at 
| overtime rates. Moreover, as the proposals apply to 
women and juveniles as well as to men, the Factory 
| Act limitations of their hours will have to be waived 
| where necessary. The proposal is not, it should be 
| 


noted, embodied in an Order, but may be described 
| with a fair degree of aceuracy as a direction to Man 
| Power Boards to be borne in mind when claims for 
| deferment are a consideration. 


Where the hours of industrial workers fall short of 
| 52 a week and those of office staffs short of 46 a week, 
“it will be assumed,” the Ministry of Labour and 
| National Service says, “‘ that a reduction of staff could 
| be achieved by increasing the hours of the staff retained 
| unless there are special circumstances which make this 
inappropriate.” Coupled with the proposal as to the 


| length of the working week, there is one relating to 


}annual holidays which should not, it is suggested, 
| exceed a fortnight. 
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By S. G. Warp, Ph.D., F.Inst.F., and W. J. Morison, 
M.I1.A.E. 


(Concluded from page 420.) 


Road Tests.—Stationary tests have been supple- 
mented by road tests, using a single-deck omnibus of 
32-seat capacity fitted with a Leyland Tiger engine. 
The vehicle is equipped with a trailer carrying a 
producer, coolers and gas-cleaning plant, and is similar 
to the vehicle described in the next section. The 
engine has been modified to use producer gas as a 
fuel by increasing the compression ratio to 8:1, and 
by provision of a suitable gas-air mixing valve. The 
accelerator pedal controls the admission of the gas-air 
mixture to the cylinders, while the gas-air ratio can 
be altered by means of a hand lever in the driver's 
cab. There is no petrol control in the cab, since petrol 
is used only for starting. The gas system is provided 
with flow meters to measure the rates df flow of gas 
and air to the mixing valve ; manometers and thermo- 
meters are provided at suitable points. The road tests 
which have been carried out include those made with 
different types of wet washer; with different’ types of 
coolers and cyclones ; to determine the optimum con- 
ditions (e.g., of gas-temperatures into the wet washer) 
for sulphur and ammonia removal; with dry- and 
wet-blast; with different fuels; and to examine the 
effect of adding wetting agents to the wash water. 

Examination of the composition of the gas-system 
and engine deposits shows that iron, calcium and 
sodium are always present and probably have their 
origin in the fire-bed. Other metals found in the 


deposits probably originated in the metal surface to! 


which they were attached. Insolubles in hydrochloric 
acid are probably fuel-ash constituents (silicates, etc.). 
The amount of free ammonia decreases as the gas 
passes through the system until the gas-air mixing 
valve is reached, where the deposit contains no free 
ammonia. The amount of fixed ammonia in the gas 
system deposits is considerably reduced after the wet 
washer; there is still some fixed ammonia in the 
cylinder deposits, but usually it is absent from the 
valve and plug deposits. Nitrate is present in appre- 
ciable amounts only in the engine, and is probably 
formed mainly by interaction between nitrogen (or 
ammonia), oxygen and water in the cylinder; the 
presence of nitrite confirms this. 

A fuel containing 0-8 per cent. of sulphur will yield 
a producer gas containing 36 grammes of sulphur per 
1,000 cubic feet if all the sulphur finds its way to the 
gas. This is almost true for untreated anthracite, but 
with anthracite doped with soda, 5 per cent. to 10 per 
cent. of the total sulphur is retained in the ash. A 
further 5 per cent. to 10 per cent. of the sulphur is 
to be found in the deposits in cyclones, coolers, etc., 
while the wet washer removes 10 per cent. to 50 per 
cent. of the total sulphur. Under the best conditions, 
therefore, the gas entering the engine has a sulphur 
content of about 10 grammes per 1,000 cubic feet, 
and at the worst a sulphur content of about 30 grammes 
per 1,000 cubic feet. Under our present conditions, 
the wet washer gives a gas containing, on the average, 
about 20 grammes of sulphur per 1,000 cubic feet, 
and it is expected to be able to improve on this figure. 
On the other hand, it is unlikely that a dry filter will 
give a gas containing less than 35 grammes of sulphur 
per 1,000 cubic feet. Williams states that if the sulphur 
content of petrol exceeds 0-1 per cent., corrosion due to 
sulphur compounds becomes severe. If the corrosive 
effect of sulphur compounds in producer gas can be as- 
sumed to be that of those in petrol, corrosion from pro- 
ducer gas can be expected to be heavy when the sulphur 


content of the gas exceeds 3 grammes per 1,000 cubic | 


feet. Cylinder wear with producer gas using a wet gas- 
washing system is of the same order as when petrol 
is used as the fuel, so that some other factors must 
play a part. In comparing the results obtained with 
a wet washer and a dry filter, it is seen that the average 
sulphur content of the gases entering the engine will 
be of a similar order, say, in the ratio of 2:3; but 
the wet washer removes most of the ammonia from the 
gas and no doubt the removal of the ammonia has an 
influence on the much better cylinder wear results 
obtained when operating producer gas-propelled 
vehicles with wet washers. 

Developments on Service Wehicles.—Towards the end 
of 1938, Mr. J. F. Heaton, chairman of Messrs. Thomas 
Tilling, Limited, gave consideration to the subject 
of fuels alternative to imported liquid fuels. A sur- 
vey of the possible substitutes indicated that the 
most practicable alternative was producer gas made 
from coal or coke. Early in 1939, three Gohin-Poulenc 
cross-draught producers were ordered for trial purposes, 
and as a result of the trials a further 30 units were 


* Paper entitled “ Practical Application of Gas Pro- 
ducers to Road Transport, including Passenger Service 
Vehicles,”’ read before the Institute of Fuel on Thursday, 
April 30, 1942. Abridged. 
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Later a number of Government emer- 
gency producer units were manufactured and fully 
tested in service, and the design was modified to give 
trouble-free gas production and better cylinder wear 
results. Most of the developments made in the Tilling 


| organisation have been with 7-litre or 8-litre capacity 
engines, a size which calls for more robust design of 


the whole producer unit than do those of smaller 
capacity. The problem of gas-cleaning has received 
considerable attention and experience has been gained 
with a number of types of gas-cleaner. It was not 
until a wet washer was used that really promising 


cylinder wear figures were generally obtained. Cylinder | 


wear is, however, affected, among other factors more 
usually considered, by the type of work the vehicle 
has to perform, and, in the case of passenger service 
vehicles, by the nature of the service and the route. 


| Hills, number of stops, length of stops, ete., have a 


marked influence on cylinder wear as well as on fuel 
consumption. 

The plant now used by the Tillings’ organisation is 
illustrated diagrammatically in Fig. 3. The producer a 
has a front of heat-resisting steel and carries a tuyere 
and fire door. The tuyere is placed over the door so 
that clinker is easily removed and is inclined to prevent 
clinker forming on the tip. A grid and sump trap 
coarse ash and fuel that would otherwise be carried 
over with the gas, which passes to two cooler boxes } 
arranged in series and fitted with cyclone dust throw- 
outs and baffles. 
discharged below water into the filter ¢c, and, after 
bubbling through a perforated plate and passing 
through a plate labyrinth, passes to the diluter d, 
where it is projected on to a water surface. The dust 


nl 
| 
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is intercepted, but moisture is picked up by the gas. 
This is got rid of in the separator e by a combination 
of centrifugal force and abrupt turning. The gas then 
passes to the engine. Tests show that the provision of 
upper cylinder lubrication has a great effect in reducing 
cylinder wear with producer gas and for this purpose 
a drip-feed lubricator f is arranged to deliver lubricating 
oil into the gas pipe just before the mixing valve g. 
The oil is fed from the engine pressure line through a 
small orifice into a space above the needle valve of the 
lubricator, this space being in communication with 
the crank chamber so that the oil above the valve is 
not under pressure. The parts a to e described above 
are arranged on a trailer, as shown in Figs. 4 and 5, 
opposite. 

A regular service routine has been established, and 
is instrumental in obtaining consistent and reliable 
operation. It includes three daily services, viz., before 
starting, during runs, and after stopping for the day ; 
servicing after every 3,000 miles and servicing after 
every 10,000 miles. The whole of this routine can be 
carried out by unskilled labour, and represents a cost 
of not more than 0-3d. per service mile of the vehicle. 
It has been found advisable to review the layout of 
a garage when the vehicles are converted to producer 
gas. To meet the service requirements at one depot, 


|a separate servicing shed has been provided in which 
| the trailers are serviced after detachment from their 


vehicles. The trailers, after servicing, are run back into 
the garage ready for attachment when required. 

At présent there are in the Tilling Group of com- 
panies 43 vehicles operating on producer gas in various 
parts of the country. In the main the vehicles are 
fitted with Eastern National modified Government type 
producers. Two small omnibus depots in the group 
are operated entirely by vehicles running on producer 
gas; in one depot of the Eastern National Omnibus 
Company, Limited, nine vehicles are in service, and 
from a depot of the Eastern Counties Omnibus Com- 
pany, Limited, 12 vehicles are operated. The services 
from these depots cover town and country routes with 
average running speeds of 14-5 m.p.h. and 18-5 m.p.h., 
respectively, and route mileages up to 41 miles, with a 
total average of 48,000 miles per month. Altogether 
vehicles in the group have operated for over a million 
miles on producer gas. The operating costs at the 
first depot show a fuel cost of 1-37d. per mile, the cost 
including petrol for starting and labour for treating 
The additional cost of filling the hoppers 


The gas, after leaving the coolers, is | 


|} to * in. 
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and extra labour for starting up amounts to (0-37 
per mile, giving a total fuel cost of 1-67d. per mi 
compared with a petrol cost of equivalent vehicles o{ 
2-75d. per mile and a Diesel oil cost of similar vehicles 
of 1-52d. per mile. The two depots save, betwee) 
them, 78,500 gallons of petrol a year. The fuel use: 
is mainly good quality anthracite treated with sors 
Other fuels have been tried, and it has been found th»; 
“ Suncole ” and ** Oco”’ give performances compara 
with that of treated anthracite. 

Fuels for Portable Gas Producers.—The fuel used jn 
portable gas producers is an important factor, since jt 
affects the gas quality, engine performance and cylinder 
wear, and has a direct effect on the maintenance of the 
producer and the gas-cleaning equipment. The 
activity of the fuel is an important factor in dete: 
mining the rate of formation of carbon monoy 
within the producer. The reactivity of a solid fuel ¢ 
oxygen and to carbon dioxide has been examined }, 
many workers, but is a phenomenon still not proper! 
understood. An empirical figure for reactivity fi 
quently used in connection with portable producer fuels 
is the easily determined Critical Air Blast value (C.A.B 
which gives a useful guide to the relative reactivities 
of such fuels. The C.A.B. is the minimum current of 
dry air, in cubic feet per minute, at N.T.P., required to 
maintain combustion under standard conditions of 
ignited sample of specially sized fuel in a standard 
apparatus. Typical values are: wood charcoal, 
below 0-01; low-temperature coke, 0-01 to 0-03; 
bituminous coal, about 0-02; anthracite, 0-034 t 
0-04; gas coke, 0-05 to 0-07; and coke-oven coke, 
0-065 to 0-085. 

From the point of view of reactivity, wood charcoal! 


in 





is outstandingly the most suitable fuel, but is not 
available for use in this country, except in very small 
amounts. Low-temperature cokes and anthracites are 
suitable as regards reactivity, but gas coke and furnace 
coke are not sufficiently reactive to be used with 
success’in portable producers. With an insufficiently 
reactive fuel it may be difficult to start the fire and to 
maintain the fire bed in the producer at a high enough 
temperature to make good gas, and there may not be 
a satisfactory response to sudden demands on the pro- 
ducer. It has been found that a €.A.B. value of 
below about 0-030 for carbonised fuels and below 
0-041 for anthracite is required in a fuel suitable for 
use in road producers. The reactivity of artificially 
prepared fuels can be increased by “ alkalising ” the 
coal used in carbonisation with sodium carbonate or 
lime (or both). High-temperature coke may also be 
| activated by treatment of the coke itself with sodium 
carbonate or by activation with steam at suitable 
temperatures. The reactivity of anthracite is markedly 
improved by treatment with sodium carbonate. 

The size and the size-range of the fuel is important. 
since the initial gas-forming reactions occur at the 
surface of the fuel, and since the pressure drop within 
the producer depends upon the resistance offered by the 
fuel to gas flow. The size requirements of fuels differ 
for different types of producer. The Government 
Emergency Committee states that for use in the 
Emergency producer a fuel sized about § in. to } in. 
gives optimum results, while satisfactory results can 
be obtained with a range of } in. to } in., or even } in. 
The Producer Gas Fuels Committee of the 
Coal and Carbonisation Industries recommend a maxi 


|mum size of } in. and a maximum size ratio of 3: 1. 
| The proportion of fine, below, say, } in. or ,, in., in 
| the fuel should be as low as possible. 
|mentioned committee has recommended 3 per cent 


The above 


as being the largest tolerable proportion of material 
below 0-1 in. in the fuel. Excessive fines cause a 
high pressure drop across the producer, and excessive 
dust in the raw gas. By screening out material below 
0-1 in. just before filling the hopper, the amount of 
dust collected in the dust catchers is reduced by 15 
per cent. to 20 per cent., while the amount of dust 


| carried to the washer is reduced by 10 per cent. to 


20 per cent. 

As low an ash content as possible is necessary to 
minimise ash and clinker troubles, and td give a high 
proportion of combustible matter in the fuel. In 
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general the ash-content of tho fuel should not exceed 
about 4 per cent. (anthracite) or 5 per cent. (carbonised 
fucls), although some producers, such as the Hurley, 
have been designed to use fuels with higher ash contents. 
Clinker is to be regarded not as the solidified once- 
molten ash from a fuel, but as the conglomerate of 
solidified once-molten ash and embedded or attached 
partially burnt fuel. Whether a fuel will yield a 
molten ash in the producer depends upon the softening 
and fusion properties of the ash. The addition of 
sodium carbonate to the fuel reduces the ash fusion 
point and gives in the Government Emergency pro- 
ducer a clinker with a low content of combustible 
matter. The amount of unburnt matter in the clinker 
formed is important. It depends on the fluid pro- 
perties of the ash, for an ash which is very viscous in 
the fire-bed may well surround and prevent the access 
of air to pieces of fuel, yielding a clinker containing a 
high proportion of carbon. 

Nearly all the sulphur in the fuel appears in the 
producer gas, and with a dry filter only a small pro- 
portion will be arrested, probably mainly as free sulphur. 
Up to 50 per cent. of the sulphur in the gas can be 
arrested by the present design of water washer. 
Sulphur gases not removed by the gas cleaning or 
purifying system pass to the engine and are, an im- 
portant source of cylinder wear. Accordingly, the 
sulphur content of the fuel should be low, certainly 
below 1 per cent. Unfortunately, most British coals 
(and cokes) have a sulphur content exceeding 0-6 per 
cent. and frequently exceeding 1 per cent. The effect 
of sulphur can be mitigated to a small extent by treat- 
ment of the fuel with sodium carbonate or other 
alkali, which fixes some of the sulphur in the ash. 
Similarly, the nitrogen content of the fuel should be 
low in order to minimise ammonia formation. Chlorides 
are undesirable in the fuel, since sodium chloride and 
ammonium chloride are distilled from the fuel bed, 
are difficult to arrest in dry filters, and are potential 
corrosive agents. 

Care must be taken that the fuel does not yield on 
distillation any great proportion of tarry matter. 
Tarry matter in the raw gas may be more difficult to 
remove than dust, and if tar is present in more than a 
very small proportion it will pass the gas-cleaning 
system and find its way to the engine, and give trouble 
with valves and in the cylinders. Some producers (for 
example, down-draught producers) can deal with fuels 
having a greater potential tar content than the 11 oz. 
per ton specified as a maximum by the Producer Gas 
Fuels Committee of the Coal and Carbonisation In- 
dustries. For most producers, however, it is very 
important that the specified potential tar content is not 
exceeded. 

Producer systems employing fabric filters call for a 
low moisture content in the fuel, so that specially dried 
fuels must be used. Systems with wet washers can 
use fuels which have not undergone any special drying 
process, providing the surface moisture is not sufficiently 
high to interfere with the movement of the fuel in the 
hopper. Such moisture helps to enrich the gas at the 
beginning of a run. Up to 5 per cent. or 6 per cent. 
surface moisture is unlikely to cause trouble. The bulk 
density of the fuel controls the weight which may be 
charged into the hopper, and hence the mileage per 
hopper charge. Typical bulk density figures are :— 
Anthracite, 45 lb. to 50 lb. per cubic foot ; one low-tem- 
perature coke, 33 Ib. to 36 Ib. per cubic foot ; another 
low-temperature coke, 20 lb. to 26 Ib. per cubic foot ; 
charcoal, 11 Ib. to 14 lb. per cubic foot. The lower the 
density of the fuel, the larger the sizes of the particles 
which will be carried in the raw gas for any given rate 
of gas flow. A dusty fuel not only causes extra work 
for the gas-cleaning plant, but may also affect adversely 
the passage of the gas through the producer and cause 
unduly high resistance to gas flow, loss of flexibility, 
ete. If the fuel is easily abradable or not resistant to 
shatter, the size and size range will deteriorate during 
transport and handling. Uniformity is a desirable 
attribute in a producer fuel, but is frequently dis- 
regarded. Uniformity is desirable not only in size 
range, but also in moisture content, ash content, volatile 
content, potential tar yield, reactivity, etc. Properly 
prepared anthracite from a given source will be suffici- 
ently uniform in properties and size; so also will be 
many of the carbonised fuels which have been used. 
Some low-temperature carbonisation processes, how- 
ever, yield a semi-coke in which the coke at the centre 
of the retort has a volatile content about 3 per cent. or 
4 per cent. higher than the skin coke formed at the oven 
walls, with the possibility of tar troubles in the pro- 
ducer-gas system. 

Present Position.—In May, 1937, the Minister for 
Co-ordination of Defence instituted a committee 
which, in 1940, reported that “‘ The outstanding feature 
of the Committee's road operating experience is that 
they have found that producer gas can be regarded as 
a practical alternative to petrol, provided that suitable 
equipment and fuels are used. They are, therefore, 
unanimously of the opinion that producer gas can be 
recommended as a means of maintaining road transport 


in an emergency.” Since two years have now elapsed 
it is surprising that producer gas as an alternative to 
imported liquid fuels for road transport has not made 
the progress which might reasonably have been 
expected. At the beginning of the war the restrictions 
imposed at first on the use of motor fuels were not 
harsh, yet a few operators took the opportunity offered 
to investigate the potentialities of producer gas as a 
fuel for road vehicle operation. The attitude of the 
Government at that time was not markedly sympathetic 
towards users of alternative road fuels; but some con- 
cessions made to operators of portable gas-producers 
have led to a small expansion in the use of producer-gas 
vehicles. Few reliable data concerning the conversion 
of commercial heavy vehicles are accessible to the 
general road user, and the conflicting reports of pioneer 
operators, coupled with the initial attitude of the 
Government, have, no doubt, contributed to the 
general lack of enthusiasm shown for producer-gas 
vehicles. One intention of this paper is to make clear 
that it is possible to run heavy vehicles economically 
and satisfactorily on producer gas. 

The costs of conversion and installation are quoted 
at prices varying up to 2201. This cost may have 
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acted as a deterrent in some cases, but, in an emergency, 
should be immaterial, except for small concerns, 
especially as fuel costs are less than when petrol is 
used. The saving in fuel costs has been shown to be 
about Id. per mile (compared with petrol) for passenger 
service vehicles. For a yearly mileage of 24,000 the 
saving amounts to 100/., and shows a good return on 
capital a No recent figure has been 
published for the number of producer vehicles in 
operation. The fuels available, or potentially available, 
include anthracite, low-temperature coke, activated 
high-temperature coke, and suitably carbonised semi- 
bituminous coals. The relative suitability of different 
fuels has been discussed. A large-scale conversion of 
vehicles to producer-gas propulsion might call for crush- 
ing of larger sizes of suitable fuels, with a consequent 
production of fines. Such fines might normally present 
a problem in disposal and utilisation, but they can be 
briquetted with a suitable binder and then carbonised 
to yield a suitable fuel for producers. 

Some potential operators of producer-gas vehicles 
were deterred by the sudden increase in price of suitable 
fuels about the — of 1940. Towards the end 
of 1939, the price of suitable anthracite was 52s. 6d.-per 
ton on wagons at the colliery. Since then the price 
has risen to 90s. per ton delivered, for lots of not less 
than one wagon, plus an extra charge of 7s. 6d. for 
specially dried fuels. A uniform price throughout the 
country is a step in the right direction, but 90s. per ton 
does seem a rather high price, and a charge of 7s. 6d. 
per ton for drying is certainly high. But even at these 
prices a saving in fuel cost can be shown with anthracite 
when compared with petrol. It might be well if the 








Government imposed a restriction on the price of 





producer fuel. Further guarantees not to impose 
taxation on producer fuels would also help towards a 
change-over from petrol to producer gas. 

Immediate Conversion of Vehicles.—The portable gas- 
producer unit has passed out of its initial experimental 
stages, so that producer-gas can now be regarded as a 
satisfactory substitute for imported motor fuels for 
certain classes of vehicles, and it is possible to recom- 
mend that a much larger number of vehicles should be 
converted to use producer gas, with a saving of a con- 
siderable amount of liquid motor fuels. The 21 vehicles 
of the depots mentioned above, save between them 
78,500 gallons of petrol a year; a thousand such 
vehicles converted would save about 4,000,000 gallons 
of petrol a year and utilise about 20,000 tons of home- 
produced solid fuel. 

The following types of vehicle would seem to be 
particularly suitable for conversion: (1) Passenger 
service vehicles, especially those operating on country 
services. (2) Medium-distance goods vehicles, especi- 
ally of 3 litres to 4 litres capacity. (3) Municipal 
services vehicles as used, for example, for refuse collec- 
tion. As the result of the experience gained from 
extensive bench and road test and from over a million 
miles service operation, certain recommendations con- 
nected with the conversion of such vehicles and the 
design of the plant required can be made. The producer 
design should be simple, and made from as small a 
number of parts and in as few operations as possible. 
The Government Emergency producer, with modifica- 
tions, gives satisfactory service with 7-litre engines. 
The body of the producer should be welded in one piece ; 
there should be no internal working parts; and a 
hopper lid and ashpit door which can be positively 
bolted to give an airtight joint should be provided. 
The cross-draught producer can cope with different 
types of fuels, such as anthracite, low-temperature coke, 
ete., and gives flexible service. The high fire-bed 
temperature gives a gas high in CO and low in CO,. 
While the use of wet-blast certainly gives a higher calori- 
fic value gas than does dry-blast, and may be necessary . 
with high-temperature coke, it suffers from certain dis- 
a so that, on the whole, dry-blast is preferred 
to wet-blast for passenger service vehicle operation. 

The gas must be adequately cooled before reaching 
the filters and before reaching the engine, so as to 
improve the volumetric efficiency of the engine. The 
coolers act as dust-catchers, and vertical coolers, with 
baffles, are recommended where possible. They should 
have facilities for cleaning the dust-boxes and the 
connecting pipes. A wet washer gives better cylinder 
wear results than are obtained with dry filters. Water 
traps should be provided between the washer and the 
mixing valve. The water in the washers should be 
changed at least once, and preferably twice, a day, 
The mixing valve should have cool entering air. A 
hand lever for adjusting the gas: air ratio should be 
provided in the driver’s cab, and this should be capable 
of fine adjustment, since the ratio is somewhat critical. 
The compression ratio of a petrol engine should be 
raised to about 8 : 1 provided the engine will stand it ; 
that of a Diesel engine should be reduced to about 
11:1. Provision should be made for upper cylinder 
lubrication. Plugs can be the ordinary type and it is 
advisable to clean the insulators about every 250 miles. 
On passenger service vehicles, provision of a tank of one 











ge capacity is adequate to meet all starting demands 
‘or petrol. The petrol carburettor should not be con- 
trolled from the driver’s cab. Provision of a larger 
petrol tank will be necessary on long-distance vehicles. 

Of the fuels available, anthracite, preferably treated 
with soda, seems to be the most suitable, especially 
from the point of view of bulk density. This is im- 
portant for vehicles having a high rate of fuel con- 
sumption, and it is suggested that the use of anthracite 
should be reserved for vehicles covering more than 
about 100 miles a day. Fuels of lower bulk density 
can be used with advantage in vehicles where one 
hopper-full will meet a day’s demands. It is found 
best to fill the base of the producer with a mixture of 
“‘ used ” fuel and fresh fuel and to fill the remainder of 
the hopper with fresh fuel. This obviates spitting- 
back on starting up which is sometimes obtained when 
using fresh anthracite. For some purposes a trailer 
is an advantage, or even a necessity, for the producer 
unit; in other cases the unit can be arranged con- 
veniently on the vehicle, when the fitting should be 
made so that easy removal is possible in case of break- 
down. Filters carried below the floor of the vehicle 
are convenient. A regular servicing routine should 
be drawn up and strictly observed. Although the 
driving of a producer-gas vehicle is no more difficult 
than that of a normal vehicle, it calls for a somewhat 
different technique. It is essential that the engine 
revolutions should be maintained. This means that an 
early gear ch on hills is m in order to bring 
the fire-bed up to the requisite temperature. 

Portable Producers for Special Pw .—There is a 
wide field of ible applications for portable gas- 
producers in addition to the use for essential transport 
purposes, and in which further savings of imported 
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liquid fuels can be made. Many Admiralty, Army, 
and Air Force vehicles, for example, could well be 
powered by producer-gas engines, converted from 
existing engines, for use in this country ; it is suggested 
that the appropriate Ministries investigate the possi- 
bility, especially for some of the home Services vehicles 
operating on routine supply, which could use producer- 
gas to the national advantage. Portable gas-producers 
can also be applied to liquid-fuel driven engines used 
in agriculture; to cranes and excavators; to com- 
pressors; to barges; to tractors; in fact, to many 
units now powered by petrol or Diesel engines. A 
further use for this type of producer is in connection 
with stationary engines and as a stand-by for firing 
small oil- or gas-fired furnaces. The gas-cleaning 
problem is simpler in such cases than on a completely 
portable plant. 

Future and Post-War Developments.—Although the 
use of portable gas-producers has reached a practical 
stage the field for further investigation is still open. 
At present the producer fuels are prepared mainly from 
anthracite or from coking coals, of which the reserves 
are limited and not so well distributed geographically 
as other forms of coal. Producer fuels are needed 
which can be prepared from a wider range of coals 
and which will be sufficiently uniform in properties 
for a user to be able to employ fuels from different 
sources without altering his operating technique. 
Further work is necessary to develop a means of reduc- 
ing the conversion of the sulphur present in the solid fuel 
to sulphur gases or to prevent sulphur gases from 
reaching the engine. Some of these items are points 
for longer term research than will allow practical 
availability of results in the near future, but it is 
important that the work should be undertaken, since 
for economic reasons this country may well have to 
rely for some years after the war largely on home- 
produced road-transport fuels. Accordingly, it may 
be desirable to manufacture engines designed specifically 
to use producer gas, and to design vehicles suitable for 
the producer unit. 

With this in view, the engineers of Tilling’s Associa- 
tion have evolved a design for a producer-gas omnibus, 
having in mind the assurance of the Ministry of Trans- 
port that, if a satisfactory design of vehicle with the 
producer plant built-in can be elaborated, a chassis 
overall length of 30 ft. will be allowed (a concession 
of 2 ft. 6 in. length additional to that permitted by 
existing regulations). Two such vehicles are being 
made ; each will be a single-deck omnibus of 35 seats 
and an over-all length of 30 ft. on a wheelbase of 
18 ft. 6 in. with a body overhang of 8 ft. 11 in., and a 
distance of 2 ft. 6 in. from the front to the front axle. 
Axle ratio 6:1, with a five-speed gearbox. A 6 LW. 
Gardner engine will be used, with a compression ratio 
of 11:1. The cylinder head will be standard, but 
induction arrangements will be designed to suit the 
mixing valve. Provision for upper cylinder lubrication 
will be made. In addition designs are being prepared 
for an engine to run specifically on producer gas. The 
producer to be used has a capacity of about 4} cwt. 
of anthracite, having a hopper diameter of 22 in. The 
hopper will be made from 16-gauge M.S. sheet with a 
cast heat-resisting steel front, the fire-box being made 
from ¥ in. material. The producer unit will be 
arranged for easy detachment and with easy accessi- 
bility to the filling door of the hopper. Three hori- 
zontal cooling-tubes, 6 ft. long by 6 in. diameter, 
with dust throw-outs in each, will be used. Flanged 
doors will be fitted to the cooling tubes which will 
easily be detachable as a unit for cleaning. The tuyere, 
1 in. diameter, will be water cooled from a 15-gallon 
water tank. An Eastern National filter will be used 
fitted on the side of the chassis frame and easily de- 
tachable. A separator (water trap) will be fitted on 
the bulkhead in place of the Autovac. A small petrol 
tank will be fitted alongside the separator. Work is 
proceeding with the object of obtaining further cylinder- 
wear improvements and better engine performance 
when using producer gas. 





CATALOGUES. 


Boilers and Heat Exchangers.—We have received from 
Messrs. Waste Heat Recovery Company, Grand Buildings, 
Trafalgar-square, London, W.C.2, a brochure giving 
particulars of their “ Trinity ”’ and ‘‘ Elderton ”’ vertical 
boilers, and welded heat exchangers. The boilers are 
designed for use with either coal or oil fuel and also 
to utilise the waste heat from exhaust gases. 


Miniature Pyrometers.—We have received from Messrs- 
Elliott Brothers (London), Limited, Century Works, 
Lewisham, London, 8.E.13 a leaflet describing their 
miniature pyrometer equipments for use with small muffle 
and high-speed steel furnaces and in the heat treatment 
of tools. Consisting of a thermo-couple and a miniature 
temperature indicator with scale and anti-parallax 


** ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 

PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 

The number of views given in the Specification Drawings 
is in each case; where none is mentioned, the 
Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies af py may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, , W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ** Sealed ”’ is appended. 

Any person may, at any time within two months from the 

of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


AERONAUTICS. 


543,009. Bomb Carrier for Aircraft. A. V. Roe and 
Company, Limited, of Manchester, and G. Beardshall, of 
Manchester. (6 Figs.) October 25, 1940.—The inven- 
tion is a supporting and release gear for practice bombing. 
The practice bomb carrier is a frame a which clips on 
two angle brackets at the opposite sides of the base for 
the normal bomb-carrier equipment. One side of the 
carrier embraces the one bracket while at the other side 
of the carrier is a loose section ¢ which is located by two 
fixed screws f and g. The loose section is clamped on 
the bracket c by nuts run up on the screws. The parts j 
and k& on the loose section locate it accurately between 
abutments m on the aircraft. At one end of the frame ¢ 
is a crutch n which acts as a steady for one end of the 











practice bomb, while at the other end of the frame is 
an adjustable steady o for the other end of the bomb. 
A hook p on a longitudinal pivot supports the practice 
bomb. The hook p has a hole through which passes 
the end of the hook r when the hook p is in its bomb 
supporting position, the hook r being pivoted at right 
angles to the hook p. The hook r supports the normal 
bomb. The hook p normally rests, due to its own weight, 
in the open position. When the suspension lug on the 
bomb is passed over the hook p and then pressed up- 
wards, the hook is turned to the position in which the 
hook r drops into the hole in it and locks it in place. 
To release the practice bomb, the hook r is withdrawn 
and the weight of the bomb turns the hook p to the 
release position. (Accepted February 5, 1942.) 


HYDRAULIC APPARATUS. 


542,986. Hydraulic Remote-Control System. Auto- 
motive Products Company, Limited, of Leamington Spa, 
Chadburn’s (Ship) Telegraph Company, Limited, of 
Boofle, F. S. Eves, of Leamington Spa, and A. C. Bamford, 
of Bootle. (7 Figs.) April 29,,1940.—The invention is 
especially applicable to ship’s telegraph and similar 
remote indicating systems. The system consists of a 
transmitter unit connected by a pair of pipe lines with 
a pair of motor units arranged in parallel across the pipe 
lines. The spindle of each motor rotates one step for 
each complete rotation of the transmitter-unit shafts. 
Within the casing of the transmitter unit the operating 
shaft 30 carries a pair of ratchet drums 33, each free on 
the shaft 30, and carrying a pawl. This paw! is accom- 
modated in a recess in the drum and engages a ratchet 
wheel keyed on the operating shaft 30. The ratchet 
drums transmit a drive in opposite directions. The base 
of the casing houses a pair of cylinders 39 connected to 
the respective pipe lines. The piston in each cylinder is 
linked to a double follower-lever 48 carrying a roller 
which engages an eccentric cam 52 fixed on the corre- 
sponding drum 33, so that as the latter rotates clockwise, 
one piston is operated, whereas anti-clockwise rota- 
tion of the shaft 30 reciprocates the other piston. Each | 
complete revolution of the shaft 30 corresponds with 
one step of the motor units and a lock prevents the 
direction of rotation of the shaft 30 from being reversed 
except when the shaft is in a predetermined zero position. 
This zero position is determined by the projection 54 on 
a locking lever 55 engaging a recess in the associated 
drum. The sloping sides of the recess and of the pro- 
jection 54 on the lever ride out of the recess as the 





mirror, these equipments can be supplied to register up to 
1,400 deg. C. 


respective drum rotates, although when the locking lever 55 


tively prevented. Either of the locking levers 55 « 
raised, but when one is raised the other is posii 
locked in its down position 


be 
ely 
by a spring-loaded | ):ter- 


lock. If the shaft 30, which is shown in its zero posi! mn, 
has been rotated through part of a revolution, one het 
driving the drum of the other ratchet is prevented m 
rotating, as its associated locking lever 55 is posi ly 


held down by the spring-loaded interlock. The 

the rotation of the shaft 30 must be in uni-direct al 
units of one complete revolution. The pistons j 
cylinders 39 force oil into the motor units against 
pressure, so that when the piston is free to rise, 
forced from the motor units at a moderate pressur i 
thus raises the piston. The end of the locking leye: 

is stepped so as to be engaged by a catch lever 72. he 
lower end of the catch lever carries a pin which CO-operates 























(542.986) 





with a roller at the free end of the follower lever 4s 
With the piston and the follower lever 48 in their fully 
raised positions and the corresponding drum 33 in its 
zero position, the roller 76 engages the pin 75 and deflect« 
the catch lever 72 out of engagement with the step of 
the locking lever 55. If during the second half of the 
revolution of the drum 33, the piston, which is forced 
upwards by the oil returned at moderate pressure from 
the motor units, lags in relation to the cam 52, the 
catch lever 72 remains operative in the zero position 
and engages the step. The lever 55 thus positively holds 
the drum 23 against further rotation until the piston 
has reached its top dead centre. When this happens, 
the roller 76 re-engages the pin 75 and releases the catch 
lever. When used for a ship’s telegraph, one motor is 
mounted next to the transmitter to show the setting of 
the distant motor (Accepted February 4, 1942.) 


INTERNAL-COMBUSTION ENGINES. 


542,766. Rotax, Limited, of Wiilesden Junction, and 
J. D. S. de Guérin, of Twickenham. Cartridge Starter. 
(4 Figs.) July 24, 1940.—The starter is of the revolving 
cartridge magazine type, and is designed to eliminate the 
necessity of providing elaborate packings between sliding 
surfaces. The casing a encloses a revolving magazine }, 
each chamber of which is brought in turn into the firing 
position, where its rear end is closed by a breech block ¢ 
carrying the firing pin. On the front end of the casing, 
coaxial with the breech block ¢, is a hollow conical com- 
bustion chamber g. The space between the end of the 
cartridge chamber in the firing position and the com 
bustion chamber is occupied by a sealing ring j, the 
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(542,766) 


inner end of which is coned to present a narrow edge for 
seating against the cartridge chamber. The other end 
of the ring is flanged for mounting on the same bolts as 
hold the combustion chamber. When the loaded 
chamber is brought into the firing position the breech 
block e is screwed. up and presses the cartridge chamber 
tightly against the sealing ring j/. When the cartridge 
is fired, the pressure in the combustion chamber g acts 
on the flange of the ring and considerably increases the 
contact pressure between the sealing ring j and the 
cartridge chamber. The flange can also flex slightly so 
as to take up any small degree of non-parallelism between 
the mating surfaces of the cartridge chamber and the 
sealing ring. Since the sealing ring does not move against 
another part, the design does not reqwire the use of 





is held down the rotation of its associated drum is posi- 





sliding packings. (Accepted January 27, 1942.) 
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ENEMY AIRCRAFT PHOTO- 
GRAPHIC EQUIPMENT. 


By Dr. F. M.Eng. 


\ERIAL photography is now recognised as an 
ntegral and essential part of modern warfare. Its 
uses in peace and war have received wide publicity, 
and the art is such that progress made in the years 
of peace is of immediate use in time of war, 
is not proposed to reiterate this general knowledge 
or to deal here with its tactical and strategical 
applications ; the following remarks will be confined 
to some comments on captured enemy equipment. 


POSTLETHWAITE, 


The examination of captured equipment of all sorts | 
s a necessary and useful function from which it is | 


possible to evaluate the standards of the enemy 
and to compare his equipment with our own in such 
respects as ease of operation, accuracy, reliability, 
weight, and materials of construction. A constant 
watch is kept for any device or improvement worthy 
of assimilation. Before the war the Germans had 
. first-class reputation for all types of photographic 
ipparatus and it is therefore of particular interest 
to learn details of their war-time equipment. A 


but it | 
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» roller-blind design. The time of exposure is 
warishle and a simple direct-vision view-finder df 


the open frame and point type is fitted on top of the | 


camera body. The shutter is set and the film wound 
to the next exposure in one operation, by turning 
| the knob on the right-hand side of the magazine as 
| far as it will go. 


It is not considered that there are any outstanding | 
features worthy of note in the design, which is | 


clumsy in conception. The camera is bulky, and 
weighs about 16 lb. when loaded, which militates 
against ease of operation; and, should it be neces- 
sary to use filters for the condition oflight prevailing, 
there is no provision made for the necessary fine 
focusing. 

The Italian hand camera is shown in Fig. 2, 
and is an interesting example of the old adage 
that, if a design is pleasing to the eye, it is 
generally a good design ; in other words, if a thing 
looks right, it will work well. Allowing for the fact 
|that the German camera shown in Fig. 1 has 
suffered from the action of sea water, it has not got 
|the pleasing and business-like appearance of the 
| Italian camera. 

The camera body and magazine are 


both marked 


right-hand side of the camera body resets the shutter 
and advances the film to the next exposure, an 
indication of the correct position of the knob being 
given by the juxtaposition of two white dots, one 
on the knob and the other on the camera body. 
The film magazine is also a light-alloy casting with 
a black crinkle finish, and has a film pressure glass. 
After loading it is slid on to the camera body by 
means of grooves, and is locked in position by a 
spring-loaded catch. It carries two metal spools 
for the feed and the take-up; each is capable of 
carrying about 50 ft. of perforated film, 3} in. wide. 
Since the picture size is about 3} in. by 24 in., this 
length allows for 200 exposures. An exposure 
counter of the ratchet type is provided on top of 
the magazine cover. A ratchet device is incor- 
porated in the setting mechanism, whereby unex- 
posed film may be wound through the magazine. 
This is accomplished by oscillating the setting knob 
to and fro without winding as far as the set position. 

The design of this hand-held camera is very good. 
It weighs about 114 lb. when loaded, and is con- 


| sidered suitable for an instrument of this type, as 


it allows of easy and quick manipulation in the air. 
The loading of the film can be carried out quickly, 























Fic. 1. 


description is given of two hand-held cameras, one 
German and the other Italian, and also of a photo- 
graphic installation installed in a German Dornier 17 
aircraft. 

The German hand camera is shown in Fig. 1, 
herewith.* It is fitted with a Zeiss Tessar lens 
having an aperture value of F/3-5, and focal length 
of 19cm. Itis an anastigmat lens, and is fitted with 
a yellow optical flat glass filter. The picture size 
is approximately 7 in. by 4} in., and the camera 
takes roll film. The roll-film magazine is detachable 
from the body of the camera, and is die cast in a 
light alloy. It carries two similar metal spools for 
supply and take-up of perforated film about 7} in. 
wide. An exposure counter is provided on the right- 
hand side of the magazine, and provision is made to 
include the film-winding and shutter-setting mechan- 
ism in the magazine unit. It also includes the film 
pressure glass against which the film is pressed 
during exposure, and the whole unit fits into the 
camera body by means of light-tight grooves, and 
is locked into position by means of a spring-operated 
catch. 

The body of the camera is another light-alloy 
casting of a rather curious shape, and contains the 
lens barrel and the focal- _ shutter, which is of 


* Figs. 1, 2 and 4 are from R.A.F. official photographs ; 
Crown copyright reserved.—EpD., E. 


German Hanp-HeELp ArrcraFr CAMERA. 














Fie. 2. 
| 


Roma,” and 
:3-5, F= 
The lens is 


Meccanica Italiana, Nistra 
is marked, “ Aerostigmat | 
Officine Galileo Brevetto.”’ 


* Oltico 
the lens 
13-5 cm. 
fitted in a focusing mount, 
apertures from F/3-5 to F/18. Provision is made 
for fine adjustment of the focus when using various 
light filters. The filters are made from optically flat 
glass and are contained in metal cell frames. 
are secured to the front of the lens mounting by 
bayonet clips situated on the inside of the lens 
mounting. A direct-vision view finder of the open 
frame and point type is carried on top of the camera 
body. Use is made of a variable-speed focal-plane 
shutter, but as this is not of the self-capping type, 
a lens-flap is provided to prevent exposure of the 
film while the blind is being rewound. The exposure 


and has a range of | 


They | 


| single 


lever is placed in a position convenient for operation | 


by the fingers of the right hand. The shutter can 
be preset to give exposures ranging from 
second to x5 second. It is interesting to note 
that, during these exposures, the aircraft will move 
distances ranging from 2 ft. to 1 ft. 
used for the blind is not impregnated with rubber, 
but is a high-grade black material of fine weave. 
The body of the camera is a light-alloy casting | 
finished with a black crinkle surface, and includes | 
the lens barrel, the shutter and shutter-setting | 
mechanism, with scales at the front for fine focus | 
and aperture. Half a turn of the large knob on the 
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| overseas in the early stages of the war. 


The material | 





ITaLIAN Hanp-HELD ArroraFrr CAMERA. 


and the camera is easy to operate. The provision 
of 50 ft. of film, allowing for 200 pictures, is achieved 
without loss of compactness, and the provision for 
fine focus necessitated by the use of various light 
filters is a feature to be specially commended. 
Another point of interest, which tends to make a 
clean design, is the utilisation of the film-winding 
knob as one of the hand grips, which facilitates 
speed of operation. It is superior to the German 
camera in almost every detail, even in such small 
points as the design of the view finder, where the 
pedestal of the Italian one is less likely to 
be damaged than the German one. The larger 
picture size of the German camera does not neces- 
sarily mean that the picture detail is better than 
that obtained with the Italian camera. 

The camera installation described below was 
recovered from a Dornier 17 aircraft brought down 
Installa- 
tions of this kind are operated automatically for 
various pre-set conditions, the cameras being fixed 
in some part of the fuselage. The pictures overlap, 
and it is necessary for the aircraft to be directed 
| over a given area in such a way that a photographic 
mosaic of the area can be constructed from the 
series of photographs obtained. Fig. 3, on page 442, 
gives an idea of the lay-out of the Dornier installa- 
tion, from which it will be seen to consist of two 
cameras with ancillary equipment. 
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The cameras were fitted in the aircraft with the | 
trunnion axes of their mountings fore and aft, eo| 
that semi-oblique photographs, at angles from 12/| 
deg. to 20 deg., could be obtained to port or star- | 
board. The camera with the 50-cm. (20-in.) lens | 
was situated to the rear of the midships gunner and | 
on the starboard side, while the camera with the | 
20-cm. (8-in.) lens was placed centrally and to the | 
rear of the fuselage fuel tank. The rheostat con- | 
trols for both cameras were placed on the floor and 
in front of the drift sight, which was situated to the | 
rear and right of the pilot. From this layout it | 
would appear that the navigator operated the drift | 
sight, obtained the overlap time intervals for setting | 
the camera shutter-operating gear, and was respon- | 
sible for starting and stopping the cameras. The 
50-cm. camera was accessible, and adjustments to 
the shutter speed and to the iris diaphragm could 
be made in the air, but this is not so in the case of | 
the other camera. In each case, the electric motor | 
and blower are mounted close to the camera, and | 
the cables are brought forward to the controls and | 
rheostat. 

The purpose of the air pump is to maintain a| 
small positive pressure in the camera body so that | 
the film in the magazine is held against a flat plate | 
during the moment of exposure. For the size of 
picture of about 12 in. by 12 in., it will be appre- | 
ciated that there is considerable tendency for the 
film to curl or wrinkle, and the use of compressed 
air does away with the need for a glass pressure- 
plate. At the moment of exposure, a pressure plate 
behind the film falls and traps it against the focal 
register, so that it is held flat by air pressure. After | 
exposure the plate lifts and the air leaks away, | 
while the film is being advanced ready for the next 
exposure. 

The camera mechanisms are driven from the | 
external pump motors by means of flexible drives | 
which pass through the trunnions of the mountings | 
and thence to the shutters and magazines. The 
mechanism, when once started, runs automatically | 
in recurring cycles; that is, the film is advanced 
to the next exposure, the shutter is set, and the} 
exposure made, then the cycle repeats after a set | 
period of time, which is controlled to give the| 
desired overlap by means of the rheostat, which is | 
fitted with a scale graduated in seconds. Although | 
the drift-sight is placed near the rheostats, the drift | 
reading cannot be required for angle, since no pro- | 
vision for rotation of the cameras about the vertical | 
axes is included in the mountings. Its purpose is 
to obtain the overlap time period, the ground speed 
being measured by timing an object on the ground 
over the ruled square of the drift sight graticule, 
and translating this into exposure intervals by 
means of a table. 

The 50-cm. camera takes a picture about 12 in. 
square, and contains sufficient film for 190 ex- 
posures. The magazine is interchangeable with 
the other camera. It takes perforated film about 
12} in. wide, and the mechanism is arranged so that | 
the film is brought to rest by means of a gap wheel, 
and is trapped on the focal register as explained 
above. The lens is a Zeiss Tessar F/5, having an 
iris diaphragm controlled by an external knob, 
and a between-lens louvre-type shutter adjustable 
for exposures of -y, rho, xh5, and shy second. | 
The shutter leaves rotate through half a revo- 
lution axially and in an opposite direction for 
each successive exposure, after the manner . of 





ENGINEERING. 


ENEMY 




















_JUNE 5, 1942. 


AIRCRAFT PHOTOGRAPHIC EQUIPMENT. 





ole Covered byForwort cosy 


(71824.c) 





_% 
-p---t 


&NGINEE RIN«. 

















Fie. 4. ARRANGEMENT OF 50-cM. 


GERMAN CAMERA INSTALLATION. 


a Venetian blind. A slight light leakage is known orange-coloured glass, is fitted in front of the lens, total weight of 160 lb. The overall dimensions are, 
to occur with this type of shutter, and it is there- by means of a bayonet clip. 


fore necessary to fit flaps, which open and close 
automatically before and after exposure, over the 
back of the lens. 

Four instruments are automatically recorded 
during each exposure, one in each corner of the 
picture, and are as follows. (a) Tilt pendulum, regis- 
tering by shadowgraph from light through the 


The camera and its mounting is shown in Fig. 4, 
on this page. The camera fits into trunnions on a 
| rectangular frame, which has a levelling screw in 
each corner. These fit into spring supports on four 
pillars rising from a rectangular base secured to the 
floor of the aircraft. A lever can be seen which 
operates a ratchet and enables the camera to be 





lens. It shows zero for the vertical position, and 
12 or 20 for the tilt of the oblique photographs. 
(5) A counter of the Veeder type, giving the number | 
of the exposure. (c) A watch. (d) A centre-bubble | 
level. The last three instruments are exposed by | 


tilted to 12 deg. or 20 deg. each side of the vertical, 
either to port or to starboard. The motor, pump, 
air-pipe line, flexible drive, and rheostat are also 
shown. 

The weights of the various components are :— 


| 33 in. high, 27 in. long, and 26 in. wide. 

The 20-cm. camera also takes a picture about 
|12 in. square. It is fitted with a Topogon Carl 
Zeiss F/6-3 wide-angle lens of recent type, covering 
an angle of 95 deg. A four-segment flat inter-lens 
shutter is used, with exposure speeds of sb, 140. 
ato, and yt5 second. An adjustable iris is 
also fitted, controlled by an external knob ; other- 
wise, the mechanism and instruments are similar in 
type to those for the 50-cm. camera. The mounting 
also is similar to that of the 50-cm. camera, except 





that the four vertical pillars are not needed. 
The weights of the components are :—(a) camera, 


small lamps, switched on and off by an automatic | (2) camera, 63 Ib. ; (6) magazine containing 65 m.|55 Ib.; (6) magazine containing 55 m. of film, 
device contained in the camera body, and con-| of film, 36} lb. ; (c) mounting, 32} Ib.; (d) motor, | 36} lb.; (c) mounting, 12 lb.; (d) motor, blower, 
nected to the operating mechanism. A light filter | blower, flexible drive, and air pipe, 19 Ib. ; (e) adjust- | flexible drive, and air pipe, 19 Ib. ; and (e) adjustable 


of Type D, which is a single optically-worked flat of able rheostat with electric cables, 9 lb., making a| rheostat, with electric cables, 9 lb. The total 
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weight of the installation is thus 131} lb. The| German of Dr. Wechmann, Mr. Rissik suggests the 
overall dimensions are, 20 in. high, 27 in. long, and | term “ cycloconverter.”’ In the review of the first 
25 in. wide. edition of this book, published in ENGInEERING, 

When the Dornier installation was first examined, vol. 142, page 261 (1936), we suggested that we did 
before the various components were removed for | not like this term very much and the intervening 
individual examination, care was taken to find out | years have not reconciled us to it. No doubt, in 
if any form of heating was employed for the purpose | due course, an official name will be adopted in this 
of overcoming condensation on the lens, freezing-up| country ; present conditions do not permit much 
of the mechanism, or stiffening of the film. The | attention to be paid to a matter of this kind by 
blower was examined to see if it contained any heat-| those concerned. In the meantime, there is no 
ing device, but none could be found. The only air | doubt that Mr. Rissik is fully justified in using the 
intake for the system was through the gauze-|word converter for the whole range of appliances 
covered pump inlet. The pipe line contained no| with which he deals, and in using it in his title. 
heating element, although one could easily be fitted.| The mercury-arc converter is so comparatively 
the pump being separate from the camera. It was| new that, as in some other spheres, the literature 
thought that reliance might be placed on the warm | of the subject is to be found mainly in the pro- 
air produced by general cockpit heating, but if this | ceedings of technical institutions. There are some 
were so, it would be necessary to direct a stream of | formal works on the subject, but many of them 
warm air in the direction of the blower intake, and no| are very mathematical. Mr. Rissik has struck 
special ducts for this purpose could be found.|the happy mean. He has made no attempt to 
Further, it was discovered that the warm-air ducts | avoid mathematics and at least three-quarters of the 
on the engines were disconnected and blanked off, | book are devoted to the physical principles of opera- 
so the fuselage-heating installation was out of tion. The discussion throughout, however, is 
operation. It would appear that the aircraft and | related to practical application and will be of direct 
camera installation had a limited range of conditions | service not only to the student, but to the designer 
under which satisfactory operation could be/and user. The last chapter, of about one hundred 
expected, and that this position had been deliber- | pages, contains detailed descriptions of recent 
ately produced by cutting out redundant features | British installations. The book, as is indicated by 
not necessary for the prevailing conditions of | the appearance of this second edition, is likely to 
operation. As installed, the equipment would not| hold an important place for many years in this 
function satisfactorily for low temperatures caused | branch of electrical engineering. 
by geographical conditions or high altitude. 

The general design is ponderous, and discloses 
no unknown features. It would appear that the 
apparatus is one of the enemy’s latest types, as the 
cameras and ancillary equipment were seen in 
Germany shortly before war started, when it was 
stated that it was the most recently developed type. 
Then, the cameras were seen to have integral | 
motors, and a drift adjustment was available on the 
mountings. Perhaps the most interesting com- | 
ponents are the lenses. The fitting of a light trap | 


to the 50-cm. lens louvre shutter complicates the ; ; 
. . . batic expansion through the same pressure range. 
design and production of this type of component, | - , ; 
ns . . 4,.| The following four relationships are true for all 
the efficiency of which cannot be very high. The . ; - : 
’ . ; - | cases in which compression or expansion follows the 
20-cm. lens has an extremely wide angle of view, | — 
. aw PV"= a constant, whether n be equal to, 


F ather inefficient between-lens shutter. It is ; Shae 
me 0 ay wp-eepaanen ; . less than, or greater than the adiabatic index y. 
obvious that the enemy cameras have been designed 








THE COMPRESSION AND 
EXPANSION OF AIR. 
By A. L. Eean, A.M.I.Mech.E. 
(Concluded from page 424.) 


In the case of turbo-motors, the real work output 
is Cp AT, which is less than the adiabatic output 
because the expanded air is warmer when it reaches 
the exhaust pressure than it would be after adia- 
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By H. Risstk. Second exceed unity. 
Edition. London: Sir Isaac The following three expressions, equations (2), 
Limited. [Price 25s. net.] (3), (4), and their derivatives, are not applicable 
In the development and manufacture of the mercury- | © turbo-machines. They are, however, true for 
are rectifier, or converter, this country lagged some- | machines in which n is equal to or less than y, 
what behind the Continent. Mr. Rissik suggests that |and in which no appreciable internal heat is 


this was partly due to reckless claims which marked | generated. ; Nee * 
the earlv davs of the steel-tank rectifier, with con- The work of compression or expansion is equal to 


Mercury-Arc Current Converters. 


Pitman and Sons, 


sequent loss of reputation, and partly to the fact PV —P,V, (2) 
that the rotary converter, with which it was a n—1 _ 
competitor, has been brought to such a high state Wy 5 

—-- (1 r,). (3) 


of perfection in Great Britain. Whatever the reason, 
early delay has now been made up, and at least four 
British firms now occupy important positions in the 
mercury-rectifier field. This, no doubt, is one reason 
why a second edition of Mr. Rissik’s treatise has 
been called for. To the growing number of engineers 
to whom knowledge of the construction and opera-| Now n is less than y when cooling takes place 
tion of such apparatus is necessary the book forms a | during compression, and the P-V curve is then as 
valuable mentor and guide. shown by the dotted curve c k& in Fig. 9, page 423, 
In its earlier applications, the unilateral con-| ante. Also, n is less than y if heat is supplied from 
ductivity of the electric arc was employed for the | an independent source during expansion in a reci- 
conversion of alternating to direct current, and | procating motor, although this is unlikely to occur 
appliances utilising the property were naturally | in practice. 
termed rectifiers. Later developments, however,| The two following expressions, equations (5) and 


The work of admission and expansion, or of com- 
| pression and delivery, is equal to 


- T,) (4) 


n 


have enabled it to be used for the conversion of | (6), and their derivatives, are applicable to uncooled 
direct current to alternating current and for changing | turbo-machines. They are well known not to be 
the frequency of alternating current. For the first | true for non-turbine machines except when n = y 
of these new uses, the name inverter has been | (adiabatic). 
employed ; for the second there is no name in | expansion 

common use in this country. 


Internal work of compression or 


Cc, AT (5) 


Translating from the! 





Work to be supplied for compression and delivery 

(without jacket cooling) 

= Cy (T; — T;) (6) 
but, if jacket cooling is used to reduce T;, equa- 
tion (6) will not give the whole of the work done. 
by the prime mover attached toa compressor. The 
writer is of opinion that jacket cooling will not reduce 
the uncooled work more than 5 per cent. per stage. 

Consider a numerical example, illustrated by 
Fig. 11, on page 444, where | Ib. of air at 95 deg. F. 
(555 deg. abs.) is compressed from one to three 
atmospheres in an uncooled turbo-compressor, after- 
cooled at constant pressure, and delivered to a large 
charged receiver. 

The work of delivery = V,(P,; — P,) = area 
dabn. The work done while after-cooling = 
(P; — P,) (V3 — V4) = area fdnam. The work of 
after-cooling and delivery 

= V,(P; — P,) = RT,—P, V;. 
The work of compression 

= C, (T, — T,) —P, V, + P, Vs, 
which greatly exceeds the areacfm. The total 
work of compression, after-cooling and delivery 
= C,(T; — T,) as given by equation (6), which is 
much greater than the figure found from equation (4). 

Let the unjacketed turbo-compressor have an 
efficiency of 55 per cent. of the adiabatic, a low 
figure which is commonly met with and is mainly 
due to the large amount of friction heat. (It 
should be noted that no turbine machine has an 
adiabatic efficiency of 100 per cent., even if n = y.) 

Using equation (1) and putting n = y, we find 
the adiabatic temperature rise would be 204 deg. F. 

a 
The rise with 55-per cent. efficiency is pe = a 
370 deg. F. and T, is 465 deg. F. (925 deg. abs.). 
From equation (1), we find that » is 1-87 for a 
temperature change from 95 deg. to 465 deg., 
neglecting slight modifications due to the unknown 
| rate at which the friction heat is added. 
Using the correct equation (6) for external 
| work, we get work = 184-5 x 370-0 = 68,500 ft.-Ib. 
| per pound. 
Using equation (4), we find that work = 42,500 
| ft.-lb., which is much too low and shows that 
| equation (4) is inapplicable. 

Using either equation (4) or (6) for adiabatic work, 
we find it to be 184-5 x 204 = 37,800 ft.-lb., 
showing that either equation can be used for 
adiabatic conditions. 

The work of isothermal compression is equal to 
R T, loge3 = 32,500 ft.-Ib. per pound. Consider a 
numerical example of an air turbo-motor in which 
air at 95 deg. F. is admitted at a pressure of three 
| atmospheres and expanded down to one. The effi- 
| ciency may be 63 per cent. of the adiabatic. The 
adiabatic temperature drop is 150 deg. F. and the 

x 150 

“= 94-5 deg. F. 
From equation (1) we find that n is 1-2. The effec- 
tive work of admission and expansion is Cy (T,—T) 
= 17,450 ft.-lb. The work found from the inapplic- 
able equation (4) is 30,200 ft.-lb., which is far too 
|high a value. The adiabatic work would be Cp x 
| 150 = 27,700 ft.-Ib. The isothermal work would be 

RT, log,3 = 32,500 ft.-lb. as for the eompressor. 
| Therefore, the work output of an air turbo-motor, 
| over a given pressure range, is much less than the 
adiabatic, even though the index n be as low as 1-2. 
| A reciprocating motor with an index of 1-2 would 
|give an output of 30,200 ft.-lb., which is better 
| than the adiabatic, but in this case an independent 
| heat supply would have to be provided during 
| expansion. 

Consider a certain type of refrigerating machine 
in which an air compressor and air motor are 
mounted on the same shaft with a prime mover, 
and take the figures previously calculated. With a 
turbo-compressor the work input is 68,500 ft.-lb. 
per pound of air and the turbo-motor output is 
| 17,450 ft.-lb. per pound. The net work to be 
| provided by the prime mover is 51,050 ft.-Ib., and 
|the air turbo-motor only returns 25 per cent. of 
| the work of compression. If the compressor and 
| motors be of the reciprocating type, the compressor 
| should have an isothermal efficiency of 75 per cent. 
| and the motor an adiabatic efficiency of 85 per cent. 
|The compressor input would be 43,300 ft.-lb. and 
ithe motor output would be 23,500 ft.-lb., leaving 
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only 19,800 ft.-lb. to be provided by the prime 
mover. The air motor thus returns 54 per cent. of 
the work of compression, compared with 25 per cent. 
in the turbo-machine. 

Turbo-compressors possess undoubted advantages, 
such as small size, high speed and great capacity, 
but their efficiency on an isothermal basis is only 
around 50 per cent., while that of a reciprocating 
machine can reach per cent. They require 
larger coolers and more cooling water, and these 
factors help to discount the smaller size of the 
machine proper. 

Returning to the subject of the index n, the 
value of it can be greater than y in machines other 
than turbo-compressors. If air during compression 
be heated from an independent source (a most 
unlikely happening) or if compressed air be cooled 
by conduction during expansion (which might occur 
in an air lift), m will be greater than y. In these 
two cases, the work will be given by equations (2), 
(3) and (4), while equations (5) and (6) must not be 
used. 

The following points about compressed air are 
worth repeating or emphasising, as much miscon- 
ception exists: (1) if true isothermal compression 
be achieved, the B.Th.Us. to be removed by the 
cooler during compression are the equivalent of the 
whole of the work of the prime mover when com- 
pressing and delivering the air; (2) if cooling at 
constant pressure takes place after adiabatic or 
turbo-compression, the B.Th.Us. to be removed by 
the after-cooler are the equivalent of the whole of 
the work of compression and delivery, which is 
C, (T — T,); (3) compressed air at the same tem- 
perature as the original free air contains no more 
internal energy than it had before compression, but 
it has been placed in a condition to give up some of 
its original internal energy in the form of mechanical 
work by expanding down to its original pressure and 
a lower temperature. Even if used non-expansively, 
as in a rock drill, it will exhaust cold, the heat drop 
and the non-expansive work done being proportional 
to the pressure difference between the compressed 
air and atmospheric air. 

Part Ill.—Work Output of Compressed-Air 
Motors.—It is assumed that 1 lb. of compressed 
air at 80 deg. F. and 84-7 lb. per square inch 
absolute is completely expanded in a motor against 
a load when the barometer pressure is 14-7 lb. per 
squareinch. T, = 540 deg. F. (abs.). Three kinds 
of expansion are theoretically possible, namely, 
(1) isothermal, which requires that a large amount of 
heat must flow in equivalent to all the work done 
and that no heat be generated inside the motor 
(PV is a constant and the index of expansion is 
unity); (2) adiabatic, such that no heat flows in 
and no heat is generated inside the motor (the 
adiabatic index y is 1-406 and PV” is a constant) ; 
and (3) polytropic, such that the expansion follows 
the law PV" = a constant. Where 7 is less than y, 
the volume change will follow this law (a) if heat 
flows in; (5) if heat is generated inside the motor ; 
(c) if there is leakage of compressed air to exhaust ; 
(d) if expansion against the load is incomplete ; 
and (e) if clearance spaces exist which heat up the 
supplied compressed air before the working stroke 
commences. This point is elucidated in Enar- 
NEERING, vol. 151, page 445 (1941). 

The writer considers the foregoing three kinds of 
expansion to be justified on the grounds that the 
term adiabatic is inapplicable to expansion with 
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internal friction, because the process is irreversible 
as well as non-isentropic ; moreover, internal friction 
raises the exhaust temperature, thus providing a 
virtual outflow of heat relative to frictionless adia- 
batic expansion. Ewing (Thermodynamics, page 50) 
says that “the definition of an adiabatic process 
excludes any process that is not reversible.” The 
writer considers that the term polytropic is applic- 
able to all cases in which the index of expansion is 
less than y, whether due to inflowing heat as in the 
orthodox theory or due to internal friction and 
other causes mentioned in subdivision (3) above. 
Stodola (Steam Turbines, page 50) applies the term 
when internal friction is the sole cause of the reduced 
value of the index and there is no inflow or outflow 
of heat. 

In commercial air motors, the heat inflow 
negligible amount, so it is not the cause of any 
observed reduction of the index of expansion from 
y to n and isothermal expansion cannot occur. In 
the absence of inflowing heat, adiabatic expansion 
provides the maximum work output, and an 
increase in the exhaust temperature T, means that 
the work output is reduced. One or all of the factors 
(6), (c) and (d) under (3), above, are present in air 
motors, so T, is increased and the work output 
reduced, the expansion being polytropic. During 
adiabatic expansion, entropy remains unaltered and 
the work output is the area dbge of Figs. 12 and 
13, on this page. 

During polytropic expansion, there is an increase 
of entropy of gf and the work output is reduced to 
the area dcfe (Fig. 13). A helpful conception of 
entropy is that entropy is proportional to unavail- 
able energy. In Fig. 13, with adiabatic expansion 
(constant entropy), the unavailable energy is pro- 
portional to b g and the available toa b. With poly- 
tropic expansion without heat inflow, the entropy 
increases by gf and the unavailable energy is in- 
creased to be proportional to cf. The area acfg 
in Fig. 13 represents heat; either friction heat 
generated inside the motor and/or contained heat 
which is not converted into work on account of 
leakage, clearance losses or incomplete expansion 
against the load. 
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It interesting to examine the in the 
various types of motor. In turbo high 
velocities through constricted passages generate a 
large amount of internal heat by friction, thus 
reducing the work output to much less than the 
adiabatic or optimum. In_ helical-gear rotary 
motors, some 10 per cent. of the inlet air is not 
expanded against the load and doves full pressure 
work only. There is leakage at the end faces and 
the periphery of the rotors, and friction heat gener- 
ated at the teeth and along the air passages between 
the teeth ; and the expansion of the balance of 90 
per cent. against the load is not complete if the rotors 
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motors, 


are short. 

In straight-tooth motors, no expansion work is 
done. In rotary motors with sliding vanes in an 
eccentric rotor, there is much friction heat generated 
where the vanes slide in the rotor and rather less 
at the tips of the vanes, but complete expansion 
against the load is possible. In piston motors, 
expansion is usually limited to that which keeps 
T, above freezing point during the power stroke 
There is not much internal friction, but an appr 
ciable amount of external friction. The provision 
of devaporised compressed air would remove the 
freezing handicap to complete expansion, and com 
bining the uniflow principle should make it possible 
to produce a piston air motor with an overall 
adiabatic efficiency of 85 per cent., instead of the 
60 per cent. or so now obtainable from most types 
of motor. 

Isothermal expansion (not would 
provide the maximum work output, that is, the 
area edag on the P-V diagram, Fig. 12. Adia- 
batic expansion is also not attainable, although the 
work output is considerably less than the isothermal, 
being the area ed bg of Fig. 12 and Fig. 13. Poly- 
tropic expansion is nearer to actuality, and the 
curve on a P-V diagram lies between the iso- 
thermal and the adiabatic (see de in Fig. 12). 
However, in contradistinction to the other two types 
of expansion, the area edcg in Fig. 12 does not 
represent the work done by actual polytropi: 
expansion, the work done being in reality much 
less than the adiabatic and such that it cannot be 
depicted as an area on the P-V diagram. 

Polytropic expansion is such that the temperature 
drop is less than the adiabatic on account of heat 
generated inside, leakage, etc., but the work done 
by an air motor is always directly calculable from 
the actual temperature drop, seeing that, in prac- 
tice, heat inflow does not take place to assist in 
raising the final temperature. In piston motors, 
allowance must be made for the friction losses at 
Leakage past the pistons or 
on the 


attainable) 


bearings and slides. 
rotors of air motors has the same influence 
T-¢ and P-V diagrams and on the index of expan- 
sion as friction heat generated inside, seeing that 
leakage air is air which does no work and transfers 
unconverted heat to raise the temperature and 
volume of the exhaust air. 

The formule for the work of polytropic expansion 
given in most text-books on thermodynamics, 
containing n and y, are not applicable to commercial 
air motors (see Part II, page 424, ante), and give 
the area edcg, Fig. 12, which is much greater than 
the real work output because the decrease from y 
to n is conventionally attributed tb heat inflow, 
which does not occur in practice. 
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The work output of a commercial rotary air motor | 
is always Cp AT, where AT is the observed | 
temperature drop, less a very small loss for the | 
friction of external (ball) bearings for spindles, | 
C, being the specific heat at constant pressure. | 
The quantity C, A T cannot be represented by an 
area on a P-V diagram and it can only be shown 
by constructing a temperature-entropy (T-¢) dia- | 
gram (Fig. 13), which is interesting and informa- 
tive, a8 it completely illustrates the three types of 
expansion. The work of isothermal expansion is 
edag in Fig. 13 and also in Fig. 12. The work of | 
adiabatic expansion is ed bg in Fig. 13 and also in | 
Fig. 12. 

The work of polytropic expansion is defe in 
Fig. 13 only, which is drawn for a motor with an | 
adiabatic efficiency of 60 per cent., so that n = 
1-183. The increase in specific volume over the 
diabatic, with polytropic expansion, is the area 

bec in Fig. 13 and dbc in Fig. 12, but it repre- 
sents friction heat or unconverted heat and not 


external work done. The total heat generated 
inside or unconverted inside is much greater, 
being the area acfg, Fig. 13. The consequent 


loss of work done, relative to the possible adiabatic 
output, is the area 6 c f g. 

It is theoretically possible for so much friction 
heat to be generated that the temperature drop is 
nil and the expansion apparently isothermal, but 
in that case the effective work done is nil. As the 
friction heat and leakage losses increase, the point c, | 
Fig. 13, moves up the P, curve and the area de fc 
(work) becomes less and less, despite the increase | 
in area of the P-V diagram, Fig.+12. In the | 
improbable event of the observed reduced tempera- 
ture drop being due to heat inflow, then the work 
wopld be dcage in Fig. 13 and edcg in Fig. 12, 
but this does not happen with commercial air motors 
of any type. 

When the exhaust air from motors is utilised for 
its cooling effect, as in hot mines, the negative 
B.Th.U are equal to the work area de fc, Fig. 13, 
and no more, although this is not always realised 
by advocates of air motors. When air is used non- 
expansively, as in straight-toothed motors and rock 
drills, the work done, or the coldness produced, is 
the area ed fg, Fig. 12, less the various losses. 











SEWAGE-SLUDGE AND HOUSE- 
REFUSE UTILISATION. | 


THE subjects of the disposal of household refuse | 
and of sewage have been dealt with on numerous 
occasions in our columns but, with one exception, 
the articles have been quite distinct, since the two | 
so-called wastes are subjected to independent treat- | 
ments. The single exception was an article aan] 


in Enearngertnea, vol. 145, page 81 (1938), describing 
plant at certain cities in the United States in which 
kitchen refuse is ground up and discharged into the 
ordinary sewers. What may be regarded as an improve- 
ment on this practice is described in a paper entitled 
“Sludge and Refuse as Nationa] Assets in War and 
Peace,” read by Mr. C. C. J. Bullough, before the 
Institute of Sewage Purification on Saturday, April 25. 
A summary of this paper is given below and may be 
prefaced by an outline of Mr. Bullough’s main thesis. 
He argues that the time has gone by for regarding | 
household refuse and sewage sludge as objectionable | 
materials, which have to be disposed of either by | 
incineration, burying, or dumping at sea; rather, he 
considers, they should be looked upon as materials 
which can be advantageously utilised and this, he 
claims, can be done at less cost than is incurred in 
disposal. This utilisation, broadly speaking, is the 
mixing of the two kinds of refuse to form a compost 
which is of great value as a manure and fertiliser. 

The formation of this compost does not mean the 
mixture of the two kinds of refuse without treatment. | 
Household refuse, for example, contains a number of 
substances, such as tins, bottles, clinker, cinders, rags 
and so forth, which are obviously unsuitable for digging 
into a humus-impoverished field but which, in some 
instances, may have a distinct commercial value. The 
preparation of.the compost therefore involves the re- 
moval of unsuitable elements, the remainder of the 
refuse being pulverised before mixing with the sludge. 
Neither must the mixing be taken as implying merely 
mechanical manipulation ; time has to be allowed for | 
certain bio-chemical reactions to take place before the 
compost becomes an easily spread manure ready for 
the enrichment of soil for crop production or even for | 
top dressing. The system has been in satisfactory | 





| screening in cylindrical 


| pulverisation in swing-hammer or other types of 
| crusher. 


| other ingredient of the compost, calls for no comment, 
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| 
operation for some years at Leatherhead and at Maiden- 
head, though it is stated that the plant concerned could 
now be greatly improved upon. It is not proposed to 
give here particulars of the processes involved in 
preparing the refuse for composting, since these are 
more or less normal practice, but it may be mentioned 
that they include hand-picking on conveyor belts, 
rotating screens, magnetic 
separation of tins and other ferrous materials, and 





The hand-picking operation removes such obviously | 
unsuitable material as broken china, bottles, etc. 
Under present regulations paper and some other items | 
should reach a refuse plant already segregated, but, it | 
is stated that at Maidenhead a dispensation has been 
granted by the Ministry of Supply to allow the separate | 
collection of domestic wastes to be omitted, it being | 
understood that everything in the refuse is either salved | 
or turned into manure. The ferrous material is picked 
out magnetically at Maidenhead, the tins being passed 
through the crusher first. It may be mentioned that | 
Mr. Bullough states that according to the Maidenhead | 
records less than 1 per cent. of the material picked out 
is really waste, and cannot be used for some purpose or | 
other. A close estimate of the weight of refuse de- 
livered to the plant during the year mentioned is 
6,800 tons, the present population being of the order of 
30,000. All the Maidenhead sludge is delivered to the 
plant. During 1941 some 440 tons of salvaged material 
were sold, including paper separately collected, the 


| value amounting to 1,150/. 


Returning to a consideration of the operation of the 
system, screening is employed to separate cinders and 
other combustible material,«fine ash and dust, and 
such unsuitable material as may have escaped the 
picking from the material suitable for composting. 
This last material includes all domestic refuse, which 
at certain times of the year is largely of a vegetable 
nature. It is claimed for the composting process that 
it provides a ready means of dealing with other 
“waste” products than domestic refuse, which pro- | 


| ducts are often difficult to dispose of, viz., slaughter- | 


house waste, grass.cuttings, gardening refuse, fish offal, | 
market sweepings and such factory products as pressed 
fruit pulp. The large grades of ash and cinders are 
valuable fuel and can be used with success for heating | 
buildings, glasshouses, brick-kilns and the like. Similar | 
materials recovered from Halifax refuse are stated to | 
have a calorific value of from 8,000 B.Th.U. to/| 
10,000 B.Th.U. per pound and to be used for raising | 
steam at the sewage works. The fine ash and dust is 
stated to be of great value in agriculture, even when not | 
used in the compost, Maidenhead ash, screened through 
a #; in. mesh, having, for instance, given highly satis- | 
factory results as a top dressing for lawns. Owing to 
the incomplete nature of the plant at Maidenhead the 
classification of the ash there is not as complete as it 
might be, but Mr. Bullough records that there a large | 
proportion of the mixed ashes was sold for kiln firing, 
glasshouse heating, brick-making and as manure, at | 
about 3s. per ton ex works. 

Pulverisation at Maidenhead is effected in a swing- | 
hammer crusher with a fixed grid. The extent to which | 
pulverisation is carried has been found to have a very | 
marked effect on the qualities of the final product. | 
Observation of operations and experiments at Maiden- 
head and elsewhere lead to the conclusion that, since 
composting is primarily a process in which the area 
of the refuse particles exposed to the sludge compared 
with the bulk of those particles should be as great as 
possible, the maximum practicable increase of the 
surface consistent with the maintenance of a non- 
clogging, open-textured mass should be aimed at. 
A characteristic of pulverised refuse, though of no 
specific engineering interest, may be mentioned, namely, 
that the objectionable smell of untreated refuse is 
replaced by a fainter and less offensive odour and 
that flies, which infest the raw material, are almost 
entirely absent beyond the crusher. So far this account | 
has been almost wholly confined to the treatment of 
the refuse. That of the sewage sludge which forms the 





except to mention that all forms of the sludge, includ- 
ing screenings, make satisfactory compost. 

The essential points of the composting operation are 
as follows: the sludge must be brought into intimate 
contact with the crushed refuse in sufficient bulk to 
minimise heat losses ; provision must be made to drain 
away the water that will filter out of the mass and to 
discharge it to the sewers ; a sufficient and controllable 
air supply, conveniently introduced through the drains, 
must be arranged for; the material must be re-heaped | 
once or twice, so as to open it out well and mix the | 
inner and outer parts ; and it must be left on a matur- 
ing-dump to decay, as with stable-manure, leaf-mould, 











|ete. The refuse is best deposited in bays about 15 ft. in | 


width and of any convenient length, and having walls | 
of sleepers or hollow tiles, 6 ft. high. ‘ The floor should | 
be waterproof, with the necessary drainage and aeration 

channels. 


|cal means having similar action. 


belt conveyor and by the time each is full the material 
will have become warm by oxidation. Sludge is then 
fed on to the top of the bed by means of pipe mani- 
folds. This may be done in one or more operations to 
suit the sewage-works routine. The refuse absorbs the 
sludge, traps the solid matter and allows surplus water 
to pass to the drains. The temperature of the mass 
rises owing to the attack of the refuse by fungi and 
bacteria under aeration, and considerable amounts 
of water vapour, carbon dioxide, etc., are given off. 
After a few days a portable stacking conveyor is run 
into the bay from its open end and the material is fed 
on to the belt, preferably by a hand-fork or by mechani- 
The conveyor belt 
deposits the compost in a large heap opposite the 
entrance to the bay. Further heating, to 160 deg. 
or 180 deg. F., with accompanying evaporation, takes 
place in the heap, which, as a rule is left for a further 
few days after which it is transferred to the maturing 
heap. Further sludge can be added if required and 
maturing will be helped by moving the material twice 
instead of once between composting and maturing. 
At Maidenhead the bays are filled almost entirely by 
hand. There are three bays, each about 30 ft. long 
by 12 ft. wide by 4 ft. 6 in. deep, the aggregate 
capacity being about 190 cub. yd. There are no under- 
drains or air channels. The maturing heaps should be 
situated in the open and should be in piles of say 
12 ft. wide by about 6 ft. high. In winter the tops 
should be given a ridge, but they may be flatter in 
summer. The length of the piles will depend upon the 
site and upon the means adopted for depositing and 
collecting the manure. Provision should be made for 
drainage of rain-water, but in excessively hot dry 
weather the heaps should be sprayed with water, 
effluent or sewage, as the organisms responsible for the 
breakdown of the materials require a damp medium. 


| The length of the maturing period will vary with the 


composition and thoroughness of preparation of the 
compost and upon the weather. Under good conditions, 
12 weeks will yield a thoroughly-rotted easily-spread 
manure. There should be, however, some storage space 
on the maturing ground, as demands for manure are 
generally seasonal. At Maidenhead the exigencies of 
the site compel the maturing ground to be situated 
about 400 yards away from the composting bays and 
it has an area of 0-3 acre only. This involves transport 
from the bays in lorries, while the local situation pre- 
vents drainage. Maturing thus takes place under 
conditions far from ideal and to be on the safe side a 
rule is made that manure is not dispatched under 
22 weeks from the date of production. The matured 
compost can be improved, from the sales point of view, 
by passing it through a light disintegrator or simple 
plveriser, but Mr. Bullough suggests that this process 
improves appearance only and not utility. 

The Maidenhead plant is run by three pickers, who 
also hand-fork the material to the crusher, and four 
other men who are employed for composting, which 
includes dealing with ashes, stacking and loading 
salvage, etc. The electric power consumption, in 1941, 
was 22,576 units, which included the current for driving 
the crusher, conveyor, portable stacker, magnetic-pulley 
generator, and for lighting and heating the offices. It is 
admitted that the Maidenhead plant is not up-to-date, 
but, nevertheless, the entire annual cost to the Borough 
Council for disposal of Maidenhead refuse and sludge 
simultaneously is substantially less than the average 
cost for the disposal of refuse alone among the whole 
of the non-county boroughs of the country as given 
in the Ministry of Health returns. It is claimed that 
on the installation of a modern plant the refuse-tip 
and the incinerator could be closed down. - Further, 
open and covered sludge-drying beds, lagoons, filter- 
presses, chemicals, vacuum filters, and the like, are 
rendered redundant. There is, moreover, no perman- 
ently increasing immobilisation of space. These 
advantages, and others which need not be cited here 
are additional to those claimed for the production of 
a valuable manure. 

Some general figures given by Mr. Bullough may be 
quoted in conclusion. The figure generally used to 
assess the probable quantity of refuse to be dealt with 
is 1 ton per day per 1,000 population, 5} days per 
week. Sewage solids may be estimated at 100 lb. of 
dry matter per day per 7-day week. The volume of 
the raw refuse will be approximately 6 cub. yd. per 
ton. The weight of sludge will be 0-9 ton per day 
per 1,000 population, assuming 80 per cent. extrac- 
tion of solids and 96 per cent. water content of 
sludge. Refuse per week may, therefore, be 5-5 tons 
and sludge 6-3 tons, on these assumptions, per 1,000 
population. The crushed refuse is heayier than the 
raw material and occupies approximately 3 cub. yd. 
to 34 cub. yd. to the ton. Compost, when sent to the 
maturing ground, occupies some 1} cub. yd. per ton 
and when matured, in the form of usable manure 
measures about 1} cub. yd. to 14 cub. yd. per ton. 


Ashes may vary from 20 per cent. to 80 per cent. 


according to locality and season. The paper also con- 


The bays are best filled by an automatic | tains full data for a works for a population of 50,000. 
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THE BEHAVIOUR OF MATERIALS | 


allowing the wash-out water to run to waste, 


AUTOMATIC SELF-CLEANING 


UNDER HIGH PRESSURES. 


Tue term “ high pressure " is undoubtedly a relative 
one. The engineers of the ‘fifties would have considered 


STRAINER. 


ORIGINALLY designed to remove abrasive and other 
solid particles from water drawn from muddy rivers 


a steam pressure of, say, 200 lb. per square inch to) for the supply to steel mills, the automatic self-clean- 


be high, though this figure is counted as low by the 
designer of the modern boiler. But, when a pressure 
of 6,000,000 Ib. per square inch is recorded, it does 
seem as if the practicable limit, as far as human 
agencies are concerned, is being reached. The employ- 
ment of such very high pressures, however, may throw 
some useful light oh the structure and properties of 
materials. Some of the effects of high pressure on 
materials were recently discussed in lectures to a 
number of universities and colleges in the United 
States, by Dr. P. W. Bridgman, Hollis Professor of 
Mathematics and Natural Philosophy at Harvard 
University. 

To indicate what is implied by a pressure of 
6,000,000 Ib. per square inch, Dr. Bridgman said that 
it was that which would be found under a tower of 
bricks nearly 1,500 miles high, pointing out, however, 
that long before a tower could be built to that immense 
height it would be crushed by its own weight; the 
hardest rocks, in fact, could not withstand it. It would 
appear that a pressure of 6,000,000 Ib. per square inch 
has been employed in an effort to produce diamonds, as 
Dr. Bridgman is reported as stating that, under it, 
graphite did not change to diamond and that he 
believed no pressure, however high, would bring about 
this transformation under ordinary temperatures. 
Some of the results at lower pressures are of interest ; 
for example, the production of * hot ice ” at a pressure 
of 600,000 Ib. per square inch, when ice having a tem- 
perature of approximately 375 deg. F. was formed. The 
change from ordinary ice to hot ice is stated to occur 
suddenly at a certain point of the pressure rise and 
the hot ice sinks in water instead of floating in it. 
All substances Dr. Bridgman finds, except those of 
the simplest internal structure, undergo similar sudden 


| 
| 
| 
| 
| 
j 
| 
| 


changes at certain temperatures and pressures, some | 


of them repeatedly within the available ranges. Thus, 
up to a pressure of 750,000 Ib. per square inch, there 


are seven different kinds of ice, all of which, except | 


ordinary ice, are heavier than water. 


In this range | 


there are eleven kinds of solid camphor, while there | 


are six kinds of bismuth up to a pressure of 1,500,000 Ib. 
per square inch. 


All the transformations just mentioned are reversible, 


that is, as the pressure is lowered the preceding forms 
are restored. There may be permanent changes in 
some materials, two transformations at least having 


been found not to be reversible, viz., yellow phos- | 


phorus, which at a pressure of 180,000 lb. per square 
inch and a temperature of about 392 deg. F., is changed 
into a black form not unlike graphite in its properties ; 
and carbon bisulphide, which, at a pressure of 600,000 Ib. 
per square inch, is permanently changed from a clear 
liquid to a black solid. High pressures change the 
electrical conductivity of metals, especially those 
which are poor conductors. Thus, at a pressure of 
450,000 lb. per square inch the conductivity of tellu- 
rium, notoriously a poor conductor of both heat and 
electricity, is 600 times its value at atmospheric pres- 
sure. For good metallic conductors, the increase at 
450,000 lb. per square inch is only up to about seven 
times the normal. On the other hand, the conductivity 
of about a quarter of the metals diminishes con- 
tinuously up to this pressure while, for several the 
conductivity at first diminishes and then increases 
with a rise of pressure. What these metals are is not 
specified. Dr. Bridgman is of opinion that it is 
possible that at a sufficiently high pressure the con- 
ductivity of all metals will be found to be decreased, 


ing strainer which is illustrated on this page has 


utilised for dealing with town water supplies. The 


amount of strained water passing to wash-out dep 
on the class of raw water being dealt with; it vari: 
| between 2 per cent. and 5 per cent. of the total {i 

| In exceptional cases, as low a figure as 0-5 per « 

| has been recorded. The wash-out discharge is on { 
back of the casing of the strainer and cannot be 


The porcelain screening discs, which are largely ux 


now found many industrial applications and has een in the illustration. 


strainer, designed by Messrs. H. A. Brassert and Com-| in these strainers, have glazed surfaces with round 
| pany, 60, East 42nd-street, New York, consists of a} tapered holes. The use of round holes elimina‘ 
cylindrical cast-iron casing, inside which a perforated | corners in which solids might lodge, and the taper 


cast-iron tapered drum is slowly rotated. 


| 


In the} form prevents clogging. The glazed surface ens 


illustration, the drum, carried by the cover, is shown thorough cleaning by the back wash and prevents 1 


lifted from the casing and blocked up on timbers. The | 


adherence of viscous materials. The discs are fa 


holes in the cast-iron drum are fitted with screening | thick, which is stated to eliminate the interweaving 


dises, either of stainless steel or porcelain, in both cases | 


perforated with many small holes to form a mesh. | 
e 


| 


| 














2m Rete rsea | 


The holes in the drum are tapped and the discs are 
retained in position by screwed rings. The drum is 





| open at the bottom, and above and below the screen 


a view at present impossible to verify or contradict, | 


owing to the difficulty of leading insulated electric wires 
into the pressure chamber at the higher pressures. 
We are indebted to the April issue of Mechanical 
Engineering for the particulars given above. 








Tue Late Mr. G. E. Herpwortu.—We regret to 
announce the death, on May 19, of Mr. George Edwin 
Hepworth, joint managing director of Messrs. Hepworth 
and Grandage, Limited, engineers, Bradford. He was 
a founder director of the firm and took an active part 
in the work of the Institution of Production Engineers. 
Mr. Hepworth was 54 years of age. 


SUPPLIES OF RUBBER GLOvES.—Rubber gloves have 
hitherto been available for purchase not only by medical 
men, electricians and others who need them for essential 
purposes, but also by the general public. Henceforth, 
the sale of these gloves, for other than essential use, is 
prohibited. Under the Rubber Gloves Order, 1942 
(S.R. and O. 1942, No. 918, price 1d.), gloves made 
wholly or partly of rubber may not be supplied except 


| the tapered drum. 


holes has bearing faces which are lapped to run, with 
very small clearance, in corresponding bearing rings 
in the casing. The raw water enters the strainer 
through the flanged orifice on the left-hand side. This 
communicates with the chamber formed between the | 
inner surface of the casing and the outer surface of | 
Clean water passes to the interior 
of the drum and to the discharge chamber below, which 
communicates with the flanged outlet on the right- 
hand side. Any foreign matter in the raw water is | 
retained by the screening discs. 


a 
The self-cleaning feature of the strainer is provided 


| 


| by means of a wash-out orifice situated inside the | 


casing at one side and cast integrally with it. The | 
orifice is a vertical slot, 14 in. wide, and the face in 


which the slot is formed is machined and lapped to the | 


contour of the tapered drum. The orifice communicates 
with an independent discharge pipe. As the drum 
rotates, the screening discs are brought, in turn. over 


|the wash-out orifice so that flow through them is 


against a certificate signed by an Inspector of Factories | 


or persons authorised by a Government Department and 
endorsed by the person to be supplied. 


reversed and matter strained from the raw water and 
accumulated on them is flushed away to discharge by a 
flow of clean water from the inside of the drum. The 
wash-out discharge, carrying the whole of the material 
separated from the raw water, may be led if desired to 
settling basins and the solids ultimately recovered in 


}and retains the drum accurately in position. 
| arrangement of the drum suspension provides for 


| service. 


| and 


fibrous or hairy materials when back washing. Dis: 
different mesh or different materials are all of the saine 
external diameter, so that changes may easily be made to 
suit any variation in the class of water being dealt wit! 
This operation can be performed by removing the cov: 
which can be seen in the illustration, and witho é 
lifting the drum from the casing. The drum is con 
nected to a vertical shaft which is slowly rotated | 
an electric motor carried by the cover, and driving 
through a gearbox. The weight of the drum and shatt 
is taken by a ball thrust bearing. A pilot bearing 
at the bottom of the casing prevents lateral movement 
The 


vertical setting, so that the small clearance between tlic 
tapered surfaces may be accurately adjusted. Th: 
pressure drop across the strainer, in general, does not 
exceed 2 lb. per square inch, and the standard patterns 
are built to operate under a head of 75 lb. per square 
inch. It is built in 11 sizes, the outlet pipe diameters 


| in the largest and smallest being 30 in. and 2 in. respe: 


tively. The 8-in. model is shown in the illustration. 
An interesting installation of Brassert strainers has 


| been made on the water supply system of the city of 


Houston, Texas. The raw water contains much fin 
sand and in spite of the employment of baffle and 
settling tanks of various kinds, quantities of sand 
were formerly deposited in some sections of the town 
mains. The trouble has been eliminated by instal 
ling two 24-in. Brassert strainers. A screen analysis 
of the water showed that 95 per cent. of the sand 
was retained on a 150-mesh screen; the remainder, 
some of the particles of which were 0-0025 in. in 
diameter, was removed by a 200-mesh screen. The 
24-in. strainers are each fitted with 2,528 stainless-stee! 
straining. dises of this latter mesh. They discharge 
against a head of 18 ft. and it has been found necessary 
to install a high-pressure line for auxiliary back-wash 
This is put into operation twice a week and 
dislodges any microscopic grains of sand which may 
have lodged between the wires of the 200-mesh screens. 
Normally | per cent. of the flow passes away as back 


wash water. 








PNEUMATIC TYRES FOR FARM 
VEHICLES. 


Tue Ministry of Agriculture and Fisheries, in colla 
boration with the Ministry of Supply, has examined 
closely the best methods of using the small quantity 
of new rubber tyres which can be provided for farmers 
after other essential needs have been supplied. It has 
been agreed that the demand for replacements, namely, 
the types needed to keep existing tractors and vehicles 
running, has a stronger claim than that for new 
equipment. Even so, it is pointed out that it will be 
very difficult to maintain the existing stock of pneu 
matic-tyred tractors, trailers and implements supplied 
as their present tyres wear out. It is therefore impos 
sible to permit any further additions to the numbers 
of pneumatic-tyred tractors or other farm implements 
or vehicles at present in use. Consequently, new 
pneumatic tyres will no longer be provided for new 
tractors; new agricultural implements and machines, 
such as binders, threshing drums, balers, sprayers, and 
hay elevators; and farm transport, other than lorries 
d vans, including two and four-wheeled tractor 
trailers and horse-drawn carts, fuel trailers and imple 
ment trailers. It will also no longer be possible to 
provide sets of pneumatic tyres for the conversion of 
tractors already running on steel wheels. Instructions 
are being given to manufacturers to accept no further 
orders for pneumatic-tyred equipment of the foregoing 
types as no new tyres will be provided. Every endea 
vour will be made by the Ministry of Supply, however, 
to provide used motor-car and lorry tyres of suitable 
sizes to enable vehicles now in course of manufacture 


| to be completed and delivered in the shortest possible 


In future, new agricultural machines and new 


time. 
trailers and carts must be fitted with solid wheels 


| Farmers possessing pneumatic tyres are urged to make 


them last as long as possible by taking the precautions 


| cases in which there is no convenient arrangement for! advised by tyre manufacturers. 
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SMALL HORIZONTAL BORING 


MESSRS. H. 


MACHINE. 


W. KEARNS & CO., LTD., BROADHEATH, MANCHESTER. 

















BORING 


SMALL HORIZONTAL 
MACHINES. 


The spindle is driven by a built-in motor of 1}-h.p. 
| which is started and stopped by the pair of push- 


THE unconventional horizontal boring machine} buttons seen near the head - traversing handwheel. | 
shown in the accompanying illustration has been| The spindle speeds are selected by the manipulation | 
designed and recently introduced by Messrs. H. W.| of a rotary switch and a lever. The saddle and table | 
Kearns and Company, Limited, Broadheath, near) traverses are operated rapidly by the handwheels 
Manchester, in order to facilitate the production of | seen on the saddle, there being a separate wheel 
small components which hitherto, have been turned! for the longitudinal and transverse motions. The 


out on the larger and more standard machines having power feed is operated by a }-h.p. power motor mounted 


a greater capacity, which is often wasted, than is | on the saddle and of the same type as the spindle driving 
necessary. The reduction is size in this new machine | motor. The standard motors are wound for a three- 
is also accompanied by a simplification in details. phase, 50-cycle, 400/440 volt supply, and the design 


As illustrated, the boring head is fitted with a facing 
chuck, 9 in. in diameter, and a solid spindle, but a| 
second type is made with a hollow spindle and a collet 
chuck, so that boring bars, drill sockets, etc., can be 
readily mounted in it. Apart from this difference, the | 
two types of the machine are very similar. The column 
allows a vertical traverse of 12 in. to be given to the 
boring head. The table, which has a working surface of | 
22 in. by 16 in., is mounted on a saddle having a 
traverse of 24 in. along the bed. The transverse tra- 
verse of the table on the saddle is 12 in. The facing | 
chuck will handle work up to 8 in. in diameter of cut. | 


does not permit direct-current motors or a pulley drive 
from a countershaft to be employed. The starting and 
stopping of the power feed motions is push-button 
actuated. The changes of feed rate are made by a 
single lever, as also is the selection of either longi- 
tudinal or transverse traverse, an interlocking device 
preventing simultaneous engagement. 

The general constructien of the machine will be evi- 
dent from the illustration, but it may be mentioned that 
locking gear is provided for the spindle head, saddle 
and table. The lever seen on the front of the spindle 
head actuates a cam-brake bearing on the periphery 

Six spindle speeds and three feed rates are of the facing chuck for stopping the spindle motion. The 
and the design permits a choice of range of both. Both | | ways on the bed are protected from swarf by sliding 
types of machine may be had with a range of from guards attached to the saddle, and the spindle-head 
6-2 r.p.m. to 48 r.p.m., or from 40 r.p.m. to 500 r.p.m. | elevating screw is protected by a bellows-type guard. 
In addition, the collet-chuck machine can be supplied |The bed is formed with a deep trough to collect the 
with a range of from 80 r.p.m. to 1,000 r.p.m. For! cutting lubricant when this is used. If required, the 
both types of machine, the feed rates, which are, of | machine can be fitted with an electrically-driven pump 
course, those of the saddle and table traverse, may be | for cutting-lubricant circulation. Other extras are a 
0-6 in., 1 in., and 1-7 in. per minute ; 0-3 in. , 0-5 in. | square turntable, maximum surface 18 in. by 18 in., 
and 0-85 in. per minute; or 0-15 in., 0-25 in. or| with rectangular indexing movement for machining 
0-42 in. per minute. The feed rates are inde hescastionth work on four sides without re-setting ; circular tables 
of the spindle speeds, and it will be clear that fine | of various diameters with hand-operated worm-gear 
feeds used in conjunction with high spindle speeds | indexing movement; three-jaw work-holding chuck 
will enable a very good finish to be given to the work. | | for attachment to the table ; and a boring stay having 
Primarily, the machine is intended for the high- speed | the same vertical traverse as the spindle head and 
machining of cast iron, phosphor bronze and alu- | arranged for bolting to the table saddle. The spindle 
minium alloys, but, under some conditions, it may be | can be arranged to reverse if the machine is required 
used for machining steel. It can employed for | for tapping. For identification purposes, the new tool 
light milling operations, but not for screw-cutting. | is known as Kearns “S” type horizontal boring 

The controls are very simple, so that the machine} machine. It is understood that facilities are available 
does not require skilled labour for operation. The | forthe manufacture of large numbers of these machines 

vertical traverse of the spindle head is effected by | which, although not of the firm’s standard finish, are 
the handwheel seen near the base of the column ; | of their usual material, workmanship and accuracy. 
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DRY LUBRICATION. 


One of the problems associated with rubbing faces 
which rest in contact for,a long period without move- 
ment, is the tendency for them to adhere. Any oil 
or grease used must be very carefully selected for 
this application, and other facts, such as temperature 
variations and atmospheric impurities, must be taken 
into account. When a liquid or semi-liquid lubricant 
is allowed to stand for any length of time it may poly- 
merise, in which case it will tend to thicken and 
become viscous; or it may absorb oxygen, and either 
thicken or acidify. A great deal of investigation has 
| been devoted to this specialised aspect of lubrication. 
It is one in which parting action may be as important 
as lubrication, and clearly the aim should be to use a 
chemically stable material. Protection against corro- 
sion is another requirement which, sometimes, must be 
considered. 

When two solid faces at rest commence to move 
with respect to each other, the static friction is usually 
high, whatever the composition of the surfaces. The 
static coefficient of friction may exceed 0-5, if the 
| surfaces are chemically clean; usually, however, 
there is a contaminating film on the surfaces which 
serves to bring the friction down to 0-3 or less, for 
steel. The static coefficient of friction of a metal is a 
property of the material and of its surface finish. It 
must not be supposed that an optically flat surface will 
necessarily give a low static, or starting, friction ; 
| beyond a certain limit of fine polishing, there is a 
| danger of opposite faces in contact welding or wringing 
| together, in which case the coefficient would be, for all 
| practical purposes, infinitely high. The moment 
movement has been initiated, however, the friction 
value falls rapidly, in a hyperbolic form, to an average 
kinetic friction. If the movement is maintained for 
any length of time a lubricant is demanded, particu- 
larly where metallic surfaces are concerned. As a 
general rule, the coefficient of kinetic friction for solids 
is of a lower order than the static value, and may be 
only one-tenth in the case of unlubricated or partly 
lubricated faces. 

In larger machinery the starting effort, being of 
considerable magnitude, is taken into account in the 
design. On small mechanisms, however, the starting 
effort may be of greater importance, but would not be 
of sufficient magnitude to involve a consideration of 
tensile properties. It is in this particular field that 
static friction assumes primary importance, as the 
input energy to the mechanism is frequently small 
and, therefore, the response must be correspondingly 
sensitive. Simple sticking is an effect which might be 








| the head is balanced by a weight inside the column. | mistaken for high static friction, but should be distin- 


guished from it, for obvious reasons. Static friction is 
a specific value, whereas sticking-at-rest might increase 
with time, which frequently does happen. Neverthe- 
less, from the practical point of view, sticking may be 
a far more serious phenomenon than high static 
friction. 

In recent years, there has been a certain amount 
of development of chemically or electrically deposited 
coatings of a soft material on a harder substrate. 
Thus, cadmium or lead, being easily deformed, offer 
a measure of lubrication, but this would be largely 
limited to kinetie conditions. The static friction would 
approximate to that for the untreated substrate. 
Colloidal graphite, dispersed in a volatile carrier such 
as acetone, can be employed for forming slippery films 
on metallic and non-metallic parts of equipment. The 
microscopic flat particles are deposited on the face to 
which they are applied and form a film in which they 
are orientated with their basal planes parallel to the 
substrate. This means that the particles, which depend 
for their lubricating properties on the ease with which 
they slip or cleave along the basal planes, offer the 
maximum lubrication in such a position. 

Fogg and Hunwicks* have measured the static 
coefficient of friction for a thin film of graphite on 
steel formed with Oildag colloidal graphite in oil. 
After removing all surplus oil with solvents, they 
obtained a value of 0-125 as compared with 0-58 for 
steel on steel, chemically cleaned. Plain mineral oil 
gave a value ranging from 0-15, according to the 
type. A modified Deeley machine was employed in 
these determinations. Work on the subject has also 
been carried out by Hughes and Whittingham? using 
the Bowden stick-slip apparatus, the static friction 
of a large number of surfaces, both dry and lubricated, 
being measured. Here, again, a film formed with 
colloidal graphite yielded a value of 0-16. Subsequent 
tests carried out at two other different sources have 
confirmed substantially the above two values, from 
which it would seem that this varies from about 0-14 





* “ Static Friction of Lubricated Surfaces,” by A. Fogg 
and 8S. A. Hunwicks, Jl. Inst. P., vol. 26 (1940). 

+ “The Influence of Surface Films on the Dry and 
Lubricated Sliding of Metals,” by T. P. Hughes and 
G. Whittingham, Trans. Faraday Soc., vol. 38, part 1 
(1942). 








to 0-18, according to the method by which the graphite | 


film is formed. 


In the last named experiments, dis- | 
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| 
| 


persions of colloidal graphite in water (Aquadag), in | 


acetone, and in white spirit were employed, but it was 
noted that the friction lay around the values quoted 
above. 

The reason that a graphited surface offers a low co- 
efficient of friction is that the sheet-like atomic structure 
of graphite enables it to slip or cleave in directions 
parallel to these sheets, with facility. The shearing 
forces required to effect cleavage or slip are minute 
and consequently graphite is a good lubricant. Another 
aspect is that, when a graphited surface is formed, 
some of the microscopic particles may remain free on 
that surface and serve, as it were, as skids for other 
surfaces which may lie upon them. In starting from 
rest, hydrodynamic or viscous effects are naturally 
absent, if a dry film is employed. 

To determine the minimum friction value for surfaces 
which have commenced movement, the kinetic 
efficient of friction of a graphited surface on mild 
steel measured. An apparatus was employed 
making use of two plane sliding faces, the upper one 
being rotated at constant speed and with a calculated 
load of about 100 Ib. per square inch. A rubbing speed 
of about 3 ft. per minute was found to give repro- 
ducible results. A kinetic coefficient of friction of 0-06 
was found for a mild-steel face rubbed on a similar 
metal on which a coating of graphite had been formed. | 
It should be understood that this is a value for a dry | 
graphite film, with no oil or grease present. Plain 
mineral oil under similar test conditions gave a value 
approximately the same, boundary conditions of | 
lubrication being evident. The above experimental | 
results indicate that films formed with colloidal graphite 
can perform a valuable service in the dry lubrication 
of equipment where faces remain at rest for periods, | 
and where static friction and sticking must be reduced 
to a minimum. 

An advantage of this form of treatment is that most 
metallic and non-metallic faces can be given low friction 
values ; as, for example, plastics and rubber, where the 
presence of oil may be undesirable. The two methods | 
which would seem to offer the most promise are the 
use of colloidal graphite in water or in acetone. When | 
the former is brushed or sprayed on to a surface, the 
liquid evaporates and the film may be dried out} 
thoroughly by the application of warmth. The acetone 
dispersion, however, dries immediately it is applied, 
at room temperature, and for that reason it is more 
suitable where speed is a factor in production. An 
alternative to brushing on the appropriate dispersions 
is to make them up into a bath into which parts can 
be dipped. It is interesting to note, in this connec- 
tion, that the bath technique has been widely employed 
for the treatment of repetition parts by a large manu- 
facturer, for some years. While the suggestions made 
above are mainly concerned with dry lubrication, | 
it might be added that oil spread is highly efficient on a | 
graphited surface and for that reason graphite may be | 
used, in certain circumstances, in conjunction with a 
liquid lubricant. 
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INSTITUTION ELECTIONS. 


| 
INSTITUTE OF TRANSPORT. | 


| United 


Member.—C. W. Bowers, Dagenham ; H. G. Morley, | 
Nottingham; H. Shankland, London: J. C. Ward, | 
Milford Haven; W. Donaldson Wright, Nottingham. 

INSTITUTION ENGINEERS. 

{ssociate Member to Member.—Andrew 
Oxford; George Ford, B.Sc. (St. Andrews), 
S8.W.1L; Edmund Caspall Green, Bushey, Herts ; 
Alfred Golding Howard, Poole, Dorset ; 


or CIVIL 


London, | 
John | 
Robert Alfred | 
Ignatius Irvine, M.Eng. (L’ pool), Caernarvon ; Arthur | 


Carstairs, 


Cyril Jennings, Salisbury, Rhodesia; Lawrence Lee- 
Dunham, Boston; Adrian Benson Porter, Hoylake, 
Cheshire; Philip Joseph Sellier, B.Sc. (Glas.), Guild- 
ford, Surrey ; Norman James Tatman, Bromley, Kent. | 
Member.—Joseph Gimpel, Ph.D. (Eng.) | 
(Lond.), London, W.C.1; Conrad Wilson Hamann, 
London, W.C.2; Robert William Leslie Harris, B.Sc. 
(Durham), Weybridge, Surrey ; Charles Robert Harry 
Howard, Southport; William Mee Moffett, B.Sc. | 
(Glas.), Port Elizabeth, S. Africa; William Morris, 
B.Sc. (Eng.) (Lond.), Stockport ; Ian Ross, Inverness. | 

Student to Associate Member.—John Cowper Adam- | 
son, B.Sc. (St. Andrews), Dundee; George Eric Ian 
de Verteuil, London, N.W.1; Arthur Greenwood, 
B.Sc. (Eng.) (Lond.), Kendal; William Joseph Greig, 
Bishopbriggs, Lanarkshire; Kevin Thomas Harding, 
B.Sc. (Eng.) (Lond.), Dublin; John Henry Gershom | 
Herrick, B.A.I. (Dublin), Reading; Harold Rhys 
Jenkins, B.Sc. (Eng.) (Lond.), Newcastie-upon-Tyne ; 
Dewi Ieuan Richards, B.Sc. (B’ham), Leamington ; 
Harold Henry Satterly, B.Sc. (Eng.) (Lond.), E. Barnet, | 
Herts. ; William Alexander Smith, B.Sc. (St. Andrews), | 
Dundee ; Richard d’Avray Williams, B.Sc. (Eng.) | 
(Lond.), Langstone, near Newport, Mon. | 


Associate 


| the alloys, it is considered that mechanical tests are 


Tue following specifications of engineering interest 
| have been issued by the British Standards Institution. 
| Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
| S.W.1, and, unless otherwise stated, the price is 2 
or 2s. 3d. including postage. 

Test Code for Coke Ovens. 
the series of test codes prepared by the British Stan- 
dards Institution, has been issued, namely, * British 
Standard Test Code for Coke Ovens.” It is designated 
No. 999-1942 and applies to by-product coke ovens. 
The publication contains all the necessary data needed 
for the determination of the performance of the plant 
and the yields and qualities of the saleable products 
obtained. A full explanation of the manner in which the 
necessary Observations should be made is also included. 
Purely scientific data not considered to be of importance 
to the operation of the plant, are omitted. The subject 
matter divided into seven main parts, the first 
giving general information and a description of the 
plant under investigation, and the second dealing with 
plant performance. The third and fourth parts deal, 
respectively, with data relating to materials supplied 
and to products, while the last three parts relate, in 
turn, to yields per ton of dry coal carbonised, fuel-gas 
consumption and carbon balance. Methods of sampling 
and temperature measurement, and general notes on 
thermometry and pyrometry, are given in appendices, 
Price 3s. 6d. net, or 3s. 9d. postage included. } 


is 


Copper-Alloy Ingots and Castings.—The present urgent 
necessity to economise in the consumption of virgin 
metals and to utilise to the best advantage the supplies 
of bronze and brass scrap available has led to the 
preparation of war-emergency specifications Nos. 
021-28, 1942, all of which are published under the 
same cover. The purpose of these specifications is to 
bring into gunmetals and bronzes of lower tin 
contents than have been customary in Great Britain, 
and to extend the use of cast brasses which can 
made from scrap resulting from machining operations 
and from other sources. For the duration of hostilities, 
it is proposed that the use of 88-10-2 Admiralty gun- 
metal shall be severely restricted and that leaded 
87-9-3-1 gunmetal shall not be used at all. The use of 
many varieties of scrap involves the risk of producing 
alloys contaminated with a large number of elements, 
but, given the percentage of the main constituents of 
a 
satisfactory check on the presence of impurities in 
harmful amounts. The new specifications cover 88-8-4 
gunmetal ingots and castings; 86-7-5-2 leaded-gun 
metal ingots and castings; brass ingots and castings 
containing between 70 per cent. and 80 per cent. of 
copper ; and brass ingots and castings containing from 
62 per cent. to 70 per cent. of copper. 


use 


be 
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PERSONAL. 


At a meeting of the Executive Council of the Associat 
of Supervising Electrical Engineers, held 
London, Mr. W. H. BROOKS was elected 
Mr. J. FLoop, vice-chairman, and Mr. J. 
honorary treasurer, for the year 1942-43. 


Dr. A. J. V. UNDERWOOD has been re-elected c} 
|man ani Mr. T. W. Jones, honorary secretary, of | 
London Section of the Society of Chemical Industry 
the 1942-43 session. Mr. A. E. FINDLEY has been ele 
chairman of the Liverpool Section of the Society 
Dr. L. J. BURRAGE has been re-elected honorary secret 
for the forthcoming session. 


recently 
chairm 
J. 


SMITH, 


Sir FeLtrx Poue has been re-elected President of 
Electric Vehicle Association of Great Britain, Limited 


Mr. G. D. DUNKERLEY, B.Sc., W. Kiw™i 
M.A., and Str ROBERT PICKARD, F.R.S., 
continue as science representatives of Convocation of t 
of London for another year, namely, 
They were due to retire on May 12 last. 


Dr. C. 
D.Sc., are 
University un 
May, 1943. 


Mr. G. A. Junin, M.1L.E.E., has been elected to t 
of Messrs. Metropolitan-Vickers Electrical Cor 
pany, Limited. Mr. Juhlin, Mr. J 
Peck as chief electrical engineer to the company on t! 
latter's retirement last June, director 
Messrs. Metropolitan-Vickers Electrical Export Compa: 
since November, 1935. 


board 
who succeeded 


has been a 


Mr. R. O. ACKERLEY has been elected President of t 
Illuminating Engineering Society. 


ALLEN Howe was inducted as President of t! 
of Mining and Metallurgy the 
annual general meeting in London. He succeeds 

H. Currorp. Dr. J. G. Lawn has been re-elected 
honorary treasurer and Messrs. G. F. Laycock, R. J 
PARKER and W. H. RUNDALL have been re-elected, and 
Sir Lew L. Fermor, Mr. EpGar PaM and PRoOFESso: 

4. S. Rrrson have been elected vice-presidents for tlh 
year 1942-43. 

Mr. P. 
Electrical 
politan- Vickers has 
elected a director of Messrs. The Electri 
Company, Limited, and of Messrs. Edison Swan Cables 
Limited, 155, Charing Cross-road, London, W.C.2. Mt 
R. J. Morris, sales manager, and Mr. F. GALE, works 
manager, have also been made directors of Messrs. Edison 
Limited. 


Mr. J. 


Institution at recent 


MI 


of Messrs. 
of Messrs. 
Limited, 


Associated 
Met re 


S. Twuryer, director 
Industries, Limited, and 
Electrical Company, 


Edison Swan 


been 


Swan Cables, 
Mr. W. 
of the 
in succession to Mr. 


P. 
Chartered 
H. W. 


Williams, M.A., has 
Institute of 
K. Jennings 


We understand that 
been elected President 
Patent Agents, 
the 
in 


Controller-General at 
took up 
appointment 
will act 
Adviser to the Ministry 


Sin CHARLES CRAVEN, 
Ministry of Aircraft Production, 
1941, relinquished 
advice. 

basis as Chief Industrial 
after a period of convalescence 


a he 
that 


however, 


post 


June, has on 


medical Charles, in a 


Sir 


part -time 


Mr. R. B. SHEPHEARD, B.Sc., ship surveyor to Lloyd's 
Register, has been lent to the Ministry of War Transport in 
view of his experience in welding, particularly at Rich 


mond, California. 








It is with regret that 
May 27, London 
chief 


Lyons 


Mr. J. M. E. Sierra. 


sudden death, 


THe Latr 
record the in a 


engineer 


we on 
nursing home, of Mr. J. M. E. 
an employee director of Messrs. and 
Limited. Mr. Sierra, who in his 53rd 
elected to the board of directors in 1939 after 34 years’ 


Sierra, and 
J. 


was 


Company, 
year, Was 
service. 


CONTROL OF PLYWwoop.—Plywood, henceforth, will 
be released only on the production of a certificate issued 
Certificates for plywood 
by the 


should 


by a Government department. 
needed to pack goods for export 
Board of Trade. Members of Export 
send their applications to the secretary of their Group 


will be issued 
Groups 


all other applications should be addressed to the Assistant 
Secretary, Industrial Department, Timber 
Section, Board of Trade, Neville House, London, 8.W.1 
Applicants should state the purpose for which the ply 
wood is required and the minimum quantity (in square 
feet) needed for specific orders in hand or under nego 
tiation and likely to completed before June 30 
Applications may be made on Form B.T./C.P. 1, by 
letter. In addition, applicants should state the quantity 
of plywood (in square feet) which they used for packing 
and manufacture for export in the four months January 
to April, 1942, as this will form the basis of certification 
after June 30. Applications for plywood for the manu 
facture of goods for export should made Form 
B.T./C.P. 2. Plywood for civilian purposes in the United 
Kingdom is not the responsibility of the Board of Trade 
and certificates will be issued by the Ministry of Supply 
Applications should be sent to the Area Officers of the 
Timber Control. 


Supplies 


be 


or 


be on 
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NOTES FROM THE NORTH. 
GLAsSGOow, Wednesday. 

Scottish Steel Trade.—The demands of the Government 

are accounting for almost the whole output of the Scottish 

steel trade and these demands are steadily increasing. 

New methods have been adopted to speed-up production 








ENGINEERING. 





449 








| NOTES FROM CLEVELAND AND 


and deliveries to consumers have been improved con- | 


siderably. 
and boiler plates are also moving freely. 
sheet makers are rather busier although they could still 
with a heavier demand. The following are the 

irrent quotations :—Boiler plates, 171. 12s. 6d. per ton; 
ship plates, 161. 3s. per ton; 151. 88. per ton; 


sections, 


Ship plates and sections are in urgent demand | 
Black-steel | 


medium plates, § in. and thicker, rolled in sheet mills, | 
Jil. 158. per ton; black-steel sheets, No. 24 gauge, 
221. 158. per ton; and galvanised corrugated sheets, | 


No. 24 gauge, 261. 2s. 6d. per ton, all for home delivery. 
Malleable-lron Trade.—In the West of Scotland malle- 
able-iron trade, makers are fairly well employed but are 
net unduly pressed and the output could be materially 
increased. Large stocks of raw material are held 
is the collection of railings for scrap very 
successful. The re-rollers of steel busier this 
week as a certain amount of rolling of plates and sections, 
which was done by the steelmakers, 
taken by the re-rollers. 





now 
has been 


bars are 


is now being under- 
Supplies of semies are ample 


for all requirements at present. Prices are steady and 
are as fcllows :—Crown bars, 15/1. 12s. 6d. per ton; No. 3 
bars, 131. 12s. 6d. per ton; No. 4 bars, 131. 17s. 6d. per 
ton; and re-rolled steel bars, 17/. 15s. per ton, all for 


home delivery. 
Scottish Pig-Iron Trade. 


There has been no change in | 


the Scottish pig-iron trade. Hematite and basic iron | 
are in great demand and foundry grades are moving | 
freely. Raw material is in ample supply at present. 


To-day’s market quotations are as follows :—Hematite, 
6l. 188. 6d. per ton, and basic iron, 61. 0s. 6d. per ton, both 
delivered at the steelworks; foundry iron, No. 1, 
61. 5a. 6d. per ton, and No. 3, 61. 4g. per ton, both on trucks 


at makers’ yards. 








NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.—Last week boys came out on 
strike for higher pay at twelve West Wales anthracite 
in ines. It was feared that this strike, which was 


unauthorised, might prejudice the negotiations which were 


for better 
view 


for the mining 
negotiations 


proceeding in London 
industry generally. In 


pay 
of these 


the | 


Executive Council of the South Wales Miners’ Federation | 


appealed to the boys concerned to resume work. A 
campaign for higher wages and conditions of 
employment was also opened, during the week, by boys 
engaged in the Mid-Rhondda area. 
under the age of 21 and were employed at the mines 
owned by the Cambrian group of the Powell Duffryn 


Associated Collieries Company, Limited. It was stated 


better 


All these boys were 


that the youths intended proceeding through the recog- | 


nised channels of the industry. They were pressing for 
21s. a week rise in the pay of all under the age of 21: 
improved safety methods; that no under the age 
of 15 should be underground ; periodical 
medical examination of all boys suffering from industrial | 
diseases ; adult pay for doing adult work; a 
guaranteed training for all boys as efficient colliers ; 
and a guaranteed working place at the age of 21. Very 

firm conditions continued to rule on the Welsh steam- 

coal market during the past week, although the amount 

of new business that could be negotiated was still very | 
restricted. The present curtailed productions were still | 
allocated for delivery to the essential war industries and 
there seemed little likelihood of supplies becoming more | 
readily obtainable for some months to come. The export | 
demand was maintained, but operations were few. Best 
large descriptions were in steady request and the current | 
outputs were being lifted under existing contracts. Con- | 
siderable interest was shown in which 

were strong, and bituminous smalls were again extremely 

searce. Best dry steam smalls active, but the | 
inferiors were slow and dull. 


boy 
employed 


boys 


the sized sorts, 


were 








HARBOUR AND DocK CHARGES, SOUTHAMPTON.—The 
Minister of War Transport has issued the Southampton 
(Increase of Charges) Order, 1942 (S.R. & O., 1942, No. 
926), and the Southern Railway—Southampton Docks— 
(Increase of Charges) Order, 1942 (S.R. & O., 1942, No. 
927). Copies of these Orders may be obtained on applica- 
tion to the Ministry. 


AND METALLURGY.—The 
the Institution of Mining and | 


INSTITUTION OF MINING 
report of the Council of 
Metallurgy for the session 1941-42 shows that the number 
of members on the roll of the Institution on December 31, 
1941, was 2,214, as compared with 2,244 on December 31, 
1940. The list of the members who had died in 1941 
included the names of Major H. Standish Ball, Lord 


Cadman of Silverdale, Mr. J. M. Cairns, Professor C. G. 
Cullis, Mr. H. 


A. Green, and Mr. E. J. Howard-Wright. 


| sioned by the scarcity of galvanised sheets. 


and J. 


|Geary C. F. 


| vacancies. 


MIDDLESBROUGH, Wednesday. 


Severe restriction on the use of 
iron and steel for commercial undertakings is still un- | 
avoidable, but producers are providing satisfactory 
tonnage for the war industries. A quiet tone now prevails | 
on the market, the output of most commodities being 
fully sold to the end of the month, and interest centres on 
the issue of delivering allocations for the third quarter 
of the year. Most raw materials are plentiful, and con- | 
sumers of semi-finished products are able to obtain | 
sufficient supplies to keep them fully employed. Larger 
deliveries of certain descriptions of finished steel, how- 
ever, would be welcome. 


General Situation. 


THE NORTHERN COUNTIES. | 
| 
| 
| 





Cleveland Iron Trade.—The production of Cleveland 
pig is still intermittent and light, but foundry-iron 
consumers are receiving regular parcels of suitable iron 
from the Midlands and other producing areas; forge | 
pig is plentiful. The business passing through second 
hands some further increase, but most market 
transactions are carried out directly between producers 
and consumers. The fixed values of Cleveland pig 
remain at the level of No. 3 quality at 128s. delivered 
within the Tees-side zone. 


shows 


Basic Iron. 
output at a level which covers the heavy requirements of | 
local consuming works, but none of the production of the 
Tees-side blast-furnaces is obtainable for use elsewhere. 
Any small surplus make is added to the moderate emer- 
gency stocks. The recognised market quotations for 
basic iron remains at 120s. 6d. 


Hematite.—Limitations in the supply of hematite are 
still necessary but the extending use of substitutes is 
easing the pressure for supplies. Much of the output 
of refined iron for the next few weeks and considerable 
quantities of steel scrap are being used in place of hema- 
tite. The stabilised values of the latter are ruled by 
No. 1 grade of iron at 138s. 6d. delivered to North of | 
England buyers. 


Blast-Furnace Coke.—The official quotations for Dur- 
ham blast-furnace coke remain firm at the equivalent of 
37s. 6d. f.o.r. at the ovens, 
Local consumers are well 


good medium qualities at 
though the demand is quiet. 
covered and are disinclined to add to their commitments, 
while holders have extensive contracts to execute and are 


not pressing sales. 

Manufactured Iron and Steel.—Re-rollers are calling 
for larger supplies of semi-finished iron and steel, par- | 
ticularly the latter, the increased make of which is 
absorbed as it is received and consumers are compelled | 
to eke out supplies by the free use of shell-discard steel. | 
Manufacturers of finished products are so heavily com- | 
mitted to the end of the month that it is difficult to | 
place orders for material for delivery before July. 
Finished-iron firms have good bookings for the lighter 
commodities, but are most busily employed in the 
branches turning out the heavier descriptions of material. | 
The demand for special and alloy steels is taxing the 
capacity of the works and continues to increase, and the | 
call for open-hearth steel is unabated. The, maximum 
make of ship and boiler plates is hardly sufficient for the 
present requirements. The production of black sheets 
enables the makers to meet the increasing demand occa- | 


Scrap.—The heavy grades of iron and steel scrap find 
a ready sale, but the lighter grades are in only moderate 
request. 


| 
| 
| 
| 








INSTITUTE OF TRANSPORT.—Mr. J. S. Nicholl, C.B.E., 
has been elected President of the Institute of Transport 
for the year commencing October 1, 1942. Other officers 
elected include: six vice-presidents, namely, Sir Charles 
Bressey, C.B., C.B.E., and Messrs. H. M. Cleminson, 
R. H. Jones, O.B.E., G. Mills, E. J. Missenden, O.B.E., 
H. Stirk; the honorary treasurer, Sir Henry P. 
Maybury, G.B.£., K.C.M.G. ; and the honorary librarian, 
Mr. R. Bell, C.B.E. Moreover, in pursuance of Charter 
by-law 54, ten ordinary members of the Council will 
retire on September 30 next, namely, Messrs. T. E. 
Argile, R. Carpmael, O.B.E., P. E. R. Graefe, D. H. 
Handover, D. C. Hays, C. J. Selway, C.V.O., C.B.E., 
T.D.. C. Owen Silvers, and Frederick Smith, Captain 
F. G. Spriddell, C.B.E., R.D., R.N.R., and Mr. R. Letch 
(associate member). To fill the vacancies creat@d by 
these retirements, the Conncil have nominated the follow 
ing ten members :—Messrs. R. Birch, P. G. Stone Clark, 
Cc. G. G. Dandridge, S. A. Dismore, Evan Evans, S. R. 
King, J. C. Merriweather, A. S. Quarter- 
maine, and J. R. Cowper (associate member). It is 
pointed out, however, that any ten corporate members 
of the Institute may, up to but not later than June 21, 
nominate in writing, to the secretary, any other duly 
qualified person or persons to fill all or any of these 
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| gate, St. James’s Park, Westminster, S.W.1. 
| General Meeting. 
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NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

INSTITUTION OF CiVIL ENGINEERS.—Y orkshire Associa- 
tion; Saturday, June 6, 2.30 p.m., The Royal Victoria 
Station Hotel, Sheffield. Annual General Meeting. ‘* The 
of Buildings,” by Professor C. E. Inglis, 
of the Institution. (To be preceded by an 
informal luncheon at 1 p.m.) 

INSTITUTION OF GAS ENGINEERS.—Wednesday, June 
10, The Institution of Mechanical Engineers, Storey’s- 
Annual 
10 a.m., Annual Report of the Council 
and Statement of Accounts. 10.25 a.m., Presidential 
Address by Sir Frederick J. West. 10.45 a.m., General 
Meeting of Benevolent Fund Members. 11 a.m., Short 
papers on the Gas Industry : “‘ Further Considerations on 
Efficiency and Development.” 12.45 p.m. Lunch 
Interval. 2.45 p.m., Continuation of discussion of the 
papers until 4.45 p.m. 

ROYAL SOCIETY OF ARTS.—Wednesday, June 10, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. ‘“* Part-Time 
Employment,” by Mr. F.C. Hooper. (To be preceded by 
a2 sandwich luncheon at 1 p.m.) 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—In all branches, production proceeds 
at high pressure. Many expedients are being tried, 


|}some of them with gratifying success, to increase the 


labour supply. Among the latest suggestions is the forma- 


| tion of a pool of part-time workers to offset the calling 


up of women clerks. It is urged that there is still a 
potential supply of female labour which could be made 


| available for part-time office work, and that married 


women who have been trained as typists, wages clerks, 
forwarding clerks, etc., could be brought under a scheme 
and divided into appropriate groups. Another plan is 
the formation of a building section at Sheffield Junior 
Technical School. Adaptation of premises and equip- 
ment is to cost 4,0001., half of which will be paid by the 
Government. This is of importance to steel and engi- 
neering works, where building-trade employees regularly 
perform essential services. Most types of raw and semi- 
finished materials continue in strong demand, and in 
face of recurrent difficulties deliveries are maintained at 
a high level. This applies to forge and foundry iron, 
and scrap of various descriptions. High-phosphorous 
iron, released by the restriction of building operations, is 
readily absorbed for other purposes. Forges, foundries, 
and rolling mills are turning out heavy tonnages for 
dependent departments, and machine-shops are operating 
almost without pause. Crank-making is a busy section. 
A comparatively minor, but insistent, call is for refri- 
gerator equipment. There is a heavy run on bars, 
plates, sheets, and wire rods in carbon and special alloy 
steels. Stainless and high-speed steel rods are in wide- 
spread use. Special attention is being paid to the pro- 
vision of steel in sizes suitable for the manufacture of 
chisels of various types, garden shears, pruning knives, 
and pliers. Laminated, spiral, and volute springs are 
on order by wagon, coach, and locomotive builders. 

South Yorkshire Coal Trade.—Sporadic strikes and 
stoppages have interfered to some extent with output 
over a wide area, but, at the moment, there is prospect 
of an improvement as a result of various steps taken over 
the week-end. House-coal needs have eased because of 
seasonal changes. The Government’s decision to postpone 
the introduction of rationing should assist the domestic 
demand, but, in this area especially, much will depend 
on the supply, as controlled by the labour position at the 
pits. The heavy industries are big consumers, and there 
is a ready outlet for most descriptions of industrial fuel. 
Steam-raising coal is a busy section; smalls and slacks 
are largely absorbed by electric power stations on 
contract account. Furnace and foundry coke continue in 
demand. 








WarR DAMAGE INSURANCE.—The Board of Trade have 
requested us to remind traders and other business men 
that they can insure their stock, or business equipment, 
against war damage under the Government insurance 
schemes and that unless they do so they are not entitled 
to claim compensation in the event of war damage. 
Traders and others holding stocks worth more than 
1,0001. or having business equipment worth more than 
1,0001. must insure. Those below the compulsory limits 
need not insure if they do not wish to do so; but unless 
they do insure they will not receive compensation if their 
stocks or equipment sustain war damage. Such traders 
are therefore urged to consider their position most care- 
fully. Applications for insurance should be made to any 
Insurance Agent. 
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MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, MANCHESTER. 


AIRCRAFT-FACTORY LIGHTING 
INSTALLATION. 


THE present conditions of working have given par- 
ticular importance to problems of factory lighting. The 
call for maximum production has been intensified 
at a time when night shifts are usual and when the 
day shift has frequently to be carried on under con- 
ditions of reduced natural lighting caused by black- 
out arrangements of a semi-permanent nature. An 
example of the way in which such conditions are 
being met is furnished by a large aircraft factory for 
which the lighting installation was recently supplied 
by Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester. There are in all 
1,500 lighting points, giving a lighting load of about 
350 kW. The work carried on covers a wide range of 
operations, which include pressing, machining, anodis- 
ing, spraying, sub-assembly and main fuselage as- 
sembly and the lighting in the various shops has been 
planned with reference to the particular work carried on. 
Experience gained in two other factories of the same 
company, engaged on similar work, has facilitated the 
selection of the most suitable type of lamp in each case. 

In the main assembly and erection bays, 400-watt 
mercury-discharge lamps are used, with 125-watt lamps 
of similar type in the annexe. The lamps are fitted 
with dispersive reflectors and are mounted fairly high 
so that an even illumination is provided with little 
shadow effect. This is well shown iu Fig. 1, which is a 
view of the main-assembly shop and erection bays. The 
photograph from which this illustration has been pre- 
pared is untouched except for a little spotting on the 
gangway floor. As in a shop of this kind work is 
carried on at many different levels, general illumina- 


tion giving as little shadow as possible is important. | 


The average at bench level is 12-5 f.c. in the main 
bays and 10 f.c. in the annexe. Lamps of similar 
type are used in the sub-assembly departments and 
press shop, the illumination in the former being 11 f.c. 
to 12 f.c. on the working plane and in the latter 15 f.c. 
In the small-assembly shops, where bench and small 
jig work has to be provided for, fluorescent lamps 
have been adopted, the evenly-dispersed light of a 
less harsh colour which they provide being found 
of assistance in detail work of this kind. The in- 
stallation includes both 400-watt and 125-watt units, 
the former giving 12-5 f.c. on the working plane, 
and the latter 10 f.c. Lamps of this type are also 
used in the main machine shop, there being in all 456 
lamps of 125-watt capacity. These provide a general 
illumination of 15 f.c., which is sufficiently high to 
enable much of the usual local machine lighting to be 


Fie. 1. Mary AsseMBLY AND Erection Bays. 





Fic. 2. 


dispensed with. The anodising department is also lit 
by fluores¢ent lamps of 80-watt capacity, giving a 
working illumination of 12-5 f.c. 

In two applications gas-filled lamps are used. One 
of these is in the spraying shop in which there are 143 
Cosmos lamps of this type of 300-watt capacity, the 
illumination provided at working level being 9 f.c. 
to 10 f.c. In view of the presence of inflammable 
vapour in this department, the lamps are mounted in 
Buxton-tested flameproof fittings. Gas-filled lamps are 
also used for the special high-intensity lighting pro- 
vided for tooling and inspection. They are mounted 
in indirect trough fittings and provide an illumination 
as high as 50 f.c. Low-voltage lamps of this type are 
also fitted in the portable handlamps used in the as 
sembly department. Some of these are illustrated in 
Fig. 2, which is a view inside a fuselage. The lamps are 
carried in parabolic pressed-steel reflectors provided 
with a universal joint and a spring clip for attachment 
at any convenient point. The parallel beam ensures 


LIGHTING INTERIOR OF FUSELAGE. 


that light does not reach the employees’ eyes directly. 
The convenience of the clip mounting will be obvious 
from the illustration. The lamps used are of 12-watt 
capacity, operating at 12 volts, and are similar to those 
employed for the internal lighting of "buses. The lamps 
are wired with C.T.S. flex connected to an adaptor which 
may be plugged into any of a series of holders spaced 
24 in. apart on a base mounted on the fuselage. Power 
is supplied from a 150-VA air-cooled transformer. 
A complete unit, as used on a fuselage, consists of 
the transformer, connecting base, and ten hand 
lamps. 








DIRECTORIES AND THE CONTROL OF PapER.—The 
publication of directories in which a small proportion 
of the entries is paid for is permitted by Direction No. 9 
(S.R. & O., 1942, No. 916, price 1d.), issued by the 
Ministry of supply under the Control of Paper (No. 36) 
Order, 1941. 
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Offices for Publication and Advertisements, 
$5 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and other publications bearing some- 
what similar titles. 

TetecraPuic f “ ENGINEERING,” LESQUARE, 

ADDRESS LONDON. 

TeLEPHONE NuMBER—TEMPLE BAR 3663 (2 lines). 











SUBSCRIPTIONS, HOME AND FOREIGN, 
“ ENGINEERING” may be ordered from any 


newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 





For the United Kingdom #3 5 O 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies 3 3 0 
Thick paper copies £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 


When foreign subscriptions are sent by Post Office 
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ADVERTISEMENT RATES. | 


The charge for advertisements classified under the | 
Headings of Appointments Open, Situations Wanted, | 
Tenders, &c., is six shillings for the first four lines, | 
or under, and one shilling and sixpence per line up to} 
one inch. If use is made of a box No., the extra charge 
is ls, per insertion, with the exception of advertisements 
appearing under Situations Wanted. The line averages 
six words. When an advertisement measures an inch | 
or more the charge is 18s. per inch. Payment must | 
accompany all orders for single advertisements, other- 
wise their insertion cannot be guaranteed. Terms for | 
displayed advertisements on the wrapper and on the | 
inside pages may be obtained on application. The | 
pages are 12 in. deep and 9 in. wide, divisible into four | 
columns, of 2} in. in width. Serial advertisements will | 
be inserted with all practicable regularity, but cannot 
be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 





Classified advertisements intended for insertion 
in the current week’s issue must be delivered not 
later than first post on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of publica- 
tion. Passed proofs must be in our hands 
by Friday morning, otherwise they will be 
taken as correct. The Proprietors will not hold 
themselves responsible for blocks left in their 
possession for more than two years. 





All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from I8 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone | 
Number of the _ Editorial 
Department is Hayes 1730 














and that of the Publishing 
Department, Hayes 1723. The 
Bedford Street Offices are 
open on Fridays only, between 
10 a.m. and 5 p.m., for the dis- 
tribution of the current issue 
and for retail sales. 
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LOOKING AHEAD. 


Durtnc the past ten days, the “ stormy lull” of 


May 10 has given place to a more positively directed 
turbulence, rising to gale force in Libya, the Ukraine 
and, still more recently, in the Ruhr and Rhineland. 
No very clear picture can yet be formed of the 
course of the fighting in Russia, although it is 
evident that our Allies are holding their own and 
inflicting severe damage on the enemy forces. In 
Libya, Rommel has suffered considerable punish- 
ment, even though it is too early to claim that it is 
decisive in extent. At Cologne and Essen, not to 
mention other parts of the industrial areas adjacent 
to those main targets, the Royal Air Force has 
struck blows which, it is clear, have shaken German 
morale very deeply indeed and must have inter- 
rupted seriously the production and transportation 
of warlike stores to practically every front on which 
German forces are engaged. In short, to borrow a 
convenient phrase from Mr. H. G. Wells, “ the shape 
of things to come ” is beginning to appear through 
the fog of war with rather more definition than ever 
before ; and at last the prospect can be regarded 
as fairly encouraging. 

The outlook is sufficiently favourable, however, 
to give a more practical interest than hitherto to 
the various attempts that are being made towards 
formulating plans for the better conduct of national 
and international affairs after the war. The purely 
visionary schemes, based solely upon desires, often 


their unstable nature deserves; but there are | 
| others, upon which some of the sanest minds in the 
country have been focused, which qualify for a more 
serious consideration as showing a proper appre- 
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454 of the present issue ; but, as it is too long to be 
covered in one instalment, a more condensed sum- 
mary of the whole of the committee’s fourteen 
submissions may be given here. 

The report now put forward by the Grand Council 
of the Federation was drawn up in response to a 
request of the President of the Board of Trade and, 
before being issued, was submitted to the 182 Trade 
Associations constituting the Federation, which 
cover all the chief industries of the country. It is 
expressly stated to be only a preliminary survey, 
“an attempt to state the problems of the future 
fully ” without dogmatising on the solutions that 
may be necessary, which must be affected by so 
|many factors at present unknown that “it would 
|be no act of statesmanship to attempt to-day to 
| lay down definitely the future industrial policy of 
the country.’ Questions of labour are not dealt 
with, as these are the concern of the British Em- 
ployers’ Confederation; but the interaction of 
economic and business considerations with the 
problems of labour and social questions is recognised 
and a hint is dropped that, no doubt, the Con- 
federation will formulate its own views at the 
appropriate moment. On these matters, as on 
those covered by the report of the Federation, it is 
axiomatic that “‘ the task of finding solutions can 
only be undertaken when industry is clear as to 
what it wishes to solve.” 

The fourteen submissions in the report are as 
follows: (1) Whatever may be the future form of 
co-operation in policing the world against aggression, 
the peace-loving nations should maintain a sufficient 
force to curb aggression and should be prepared to 
use it without hesitation or delay, should the need 
arise. (2) It will only be possible to preserve a 
reasonable standard of life by hard work, and by 
attaching as much importance to obligations to- 
wards the community as to the rights claimed 
from it. (3) To carry out the tasks of reconstruc- 
tion, continuing international co-operation will be 
needed ; the problems cannot be solved once and 
for all at any peace conference or by a peace treaty. 
(4) The immediate task after the war will be to 
provide the stricken countries with the first essentials 
of life and for the restoration of their economic 
machinery. The policy of the United Kingdom 
must be designed to achieve world prosperity by 
recreating a world system which, at the same time, 
is of such a nature as to facilitate the economic 
prosperity of the United Kingdom. (5) The United 
Kingdom, the British Empire and the United States 
must have a common policy for the restoration 
of world prosperity ; a system of consultation with 
the United States should be created to that end ; 
a common Empire policy should be formulated in 
consultation with the Dominions, including India, 
for discussion with the United States at the appro- 
priate moment ; any British Empire-United States 
group that may be formed must maintain touch 
with Russia and China, with a view to economic 
co-operation ; and in considering and discussing 
these problems, the co-operation of industrial and 
other business interests in this country should 
be utilised to the full. (6) One of the basic prin- 
ciples of reconstruction is that of increasing world 
purchasing power; this may require some regula- 
tion of production, but such control and restriction 
cannot alone form a basis for an increase in world 
prosperity. Serious attention should be given, 
nationally and internationally, to the development 
of the more undeveloped areas of the world, such 
as the colonies of various countries, and China. 

The foregoing six conclusions are discussed in 
that portion of the report which is reprinted in the 
present issue. The remaining eight submissions 
are: (7) that the Government should adopt a 
policy regarding taxation and contract prices that 
will enable adequate reserves to be built up, and 
should examine, with industry, the means of 











ciation of the difficulties in the way of planning a 
| future economy which shall take into due account 
| the fundamental necessities of civilised life. Two) 
|such reports have been issued since our previous | 
issue went to press, one compiled by a special com- | 
| mittee of the Federation of British Industries, and | 
| the other by the London Chamber of Commerce. | 
| We commence to print an abridgment of the former | 


| report, which is entitled “‘ Reconstruction,” on page | 





dealing with terminal losses. (8) That, during the 


|immediate post-war period a measure of Govern- 
'ment control over industry must be retained ; any 


suggestion for a more permanent system of the 
association of Government with industry should be 
fully discussed with industry and, if found to be 
justified on economic grounds, should be carried 
by agreement and in collaboration with industry ; 
and that “the danger of bureaucratic influence, 





452 
and of the stifling of individual effort and pease! 
enterprise must be avoided.” (9) That it is essential, 
if industrial policy is to be on a sound basis, that a 
decision regarding the future agricultural policy of | 
the country should be reached with the least possible | 
delay. (10) That the most careful consideration 
should be given to the problem of orderly demobili- 
sation after the war, the first people to be released 
being those who are necessary to re-create the 
industrial and commercial machine, at home and 
overseas. (11) That industry is prepared “to 
reconsider all the implications of industrial organisa- 
tion, but the Government must define its attitude 
towards trade associations and pursue a consistent 
policy towards them.” (12) That financial and 
monetary policy is an essential element in recon- 
struction ; special importance is attached to the 
stability of exchanges, and to future financial policy 
being based primarily on the interests of industry 
and commerce. (13) That the power of the home 
market to consume the products of industry is an 
essential element in post-war reconstruction, and 
should be developed by the Government in con- 
sultation with industry. (14) That consideration of 
the main problems raised in the report, and know- 
ledge of the Government’s views thereon, are 
essential first steps in reconstruction, but must be 
followed by closer examination of many details. 

Thus compressed, and detached from their intro- 
ductory context, the “ Fourteen Points” of the | 
F.B.I. may seem, in some respects, almost as 
idealistic as those with which President Wilson | 
sought to resolve the perplexities of the previous 
Great War; but a careful perusal of the full report 
indicates that much more practical minds than his 
have been devoted to the present task. Not less 
practical are the observations contained in the 
report—also clearly stated to be merely preliminary 

presented to the London Chamber of Commerce 
by the special committee which was appointed in 
March “ to consider and report on post-war recon- 
struction. With its membership of some 9,000 
firms, and affiliations with 39 industrial and com- 
mercial associations, having an aggregate member- 
ship of approximately 50,000, the Chamber can 
claim with reason to be “ vitally concerned in the 
nature of the framework within which industry and 
commerce will be called upon to function after the 
war.” Unfortunately, their report was received too 
late to be reviewed and abstracted to a comparable 
extent with that of the Federation of British 
Industries. The two documents really should be 
considered in conjunction, being essentially comple- 
mentary, but it must suffice for the moment to 
state that the main theme stressed by the Chamber 
is the necessity of expanding world purchasing 
power. “ There can be no such thing,” they assert, 
‘as general over-production, although, of 
course, there can be over-production of a particular 
commodity in relation to others. The real trouble 
is under-consumption.”” 

The fundamental problems, as the Chamber see 
them, are (a) the elimination of the fear and hostility 
resulting from the struggle of all nations to obtain 
an “active favourable balance of payments” in 
order to avoid economic servitude ; (5) the distri- 
bution internally of sufficient purchasing power to 
enable each nation to consume the whole of its own 
production, so that they could exchange goods with 
other nations, if desired, on equal terms; (c) the 
probable unwillingness of primary producing coun- 
tries, forced to industrialise because of the war, 
to continue to import goods which, formerly, they 
had imported freely; (d) that nations having 
different internal economic systems must be enabled 
to live in the same world without those differences 
constituting a threat to one another's systems ; and 
(e) the movement of people from over-populated to 
under-populated countries. The report suggests 
that, as the objection of under-populated countries 
to receive immigrants is due to the unemployment 
of their own people, it will disappear when that 
problem is solved, * assuming, of course, that the 
would-be immigrants are of the right type”; an 
assumption which appears to be crucial. Like the 
Federation of British Industries, the London 
Chamber of Commerce emphasises the importance of 
maintaining British agriculture in a healthy state 
after the war. ; 


ithe order of 2,500 deg. C.. 
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THE EFFICIENCY OF 
ELECTRIC LAMPS. 


THE efficiency of an incandescent lamp is deter- 
mined by the temperature at which it is possible to 
operate the filament. This temperature is limited 
both by the melting point of the material of which 
the filament is composed, and by its rate of evapora- 
tion. 


highly refractory tungsten filaments and, later, when 
evaporation was reduced by mounting the filament in 


|an atmosphere of inert gas instead of in a vacuum. 


Even now, however, the maximum temperature at 
which it is possible to run the filament, which is of 
results in a spectrum in 
which considerably more than half the radiated 
energy lies in the infra-red region. From the point 


of view of illumination this energy is wasted and, | 


in many applications, is a practical inconvenience. 
It has been stated that, if it were possible to operate 
an incandescent-lamp filament at 6,200 deg. C., so 
that the peak of the emission curve lay at about 


15,500 Angstrom units, a luminous efficiency of 


84 lumens per watt would be obtained, or about 
seven times that of a 60-watt gas-filled lamp. 
A further fundamental advance was made with 


the introduction of lamps based on the passage of | 


electricity through sodium or mercury vapour. This 
raised the efficiency of light production some three- 
fold, and a 250-watt high-pressure mercury-vapour 
discharge lamp has a light efficiency of 36 lumens 
per watt. Even in this case, although an important 
part of the energy radiated from the electric dis- 


charge lies in the ultra-violet region, a large propor- | 


tion of the input energy in commercial lamps is 
still wasted as heat. 
about 10 per cent. lies in the visible region, between 
4,000 and 7,500 Angstrom units. The ultra-violet 
radiation is almost completely absorbed by the 


glass walls of the lamp. This is not only a necessity, | 


from the construction of the lamps, but a practical 
convenience, as the radiation of more biologically 
active wavelengths would be undesirable. 

Recent years have seen a further advance by 
which this ultra-violet radiation is utilised to 
activate fluorescent materials which 
waves lying within the visible region. It would 
appear that the efficiency of a fluorescent lamp 
should be higher than that of a plain mercury-dis- 
charge lamp. Actually, there is little difference, the 
gain represented by the conversion of the short 
waves being off-set by some absorption of the 
visible radiation from the mercury discharge as it 
passes through the fluorescent powder coating on 
the glass tube. The great advance represented by 
the fluorescent lamp lies in the improvement in 
colour which has been obtained. The first fluores- 


cent lamps were of the tubular type operating on | 


high voltages and of limited application. These 
were followed by lamps in which the fluorescent 


glass bulb of high-pressure mercury-vapour lamps. 
The ultra-violet radiation emitted by lamps of this 
type is mainly of the longer wavelengths, and zinc 
sulphides and zinc-cadmium sulphides are princi- 
pally used as fluorescent materials. 

The latest advance has been the production of a 
fluorescent-tube lamp which may be directly oper- 
ated at mains voltage, instead of requiring the step- 
up transformers of the earlier tubular lamps. As 
these lamps operate at lower temperature than the 
high-pressure type, it is possible to make them of 
single-envelope form and to apply the fluorescent 
powder inside the single tube. The ultra-violet 
radiation given by these lamps lies largely towards 
the shorter end of the ultra-violet band and a larger 
range of fluorescent materials is available. These 
include zinc silicate, zinc-beryllium silicate, cad- 
mium borate, magnesium tungstate and others, 
which enable a wide range of colour to be obtained. 
Under present conditions, British makers have 
agreed to confine production to a single 80-watt 
lamp. This lamp has proved of great value for 
factory lighting. 

In the course of a paper entitled “ Fluorescent 
Lamps,”’ read before+ the Installations Section of 
the Institution of Electrical Engineers on April 16, 


ithe authors, Mr. L. J. Davies, Mr. H. R. Ruff and 


Fundamental advances in lighting practice | 
were made when carbon filaments were replaced by | 


Of the energy distributed, 


give out! 


. : | Figure of merit (1) is a direct 
powder is applied as a thin coating inside the outer | 
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Mr. W. J. Scott, raised the interesting question of 


| the basis of comparison for light sources difivring 


in colour. The usual method of expressing the 
luminous efficiency of a lamp is in terms of luwnens 
per watt. This is satisfactory for the comparison 
of incandescent light sources, but when light js 
radiated on various wavelengths in the visible 
spectrum, an efficiency expressed in lumens pe 
watt does not, in itself, define the character of 
the light or its value for various applications. ‘I'he 


| difficulty has frequently been met by making refer. 


ence to the quantity of energy radiated in the 
visible spectrum, but there has been no general 
agreement on a basis of comparison; the radiant 
energy has been expressed sometimes as a per. 
centage of the total energy radiated from the | up 
and sometimes as a percentage of the total input 
to it. The relative efficiency of two dissimilar 
lamps expressed in terms of energy radiated in 
the visible spectrum may differ greatly from thy 
ratio of their luminous efficiencies. To supplem: it 
the information given by an efficiency expressed in 
this way, a curve showing the distribution of energy 
throughout the visible spectrum has frequently beet 
added ; but such a curve takes no account of eye 


| sensitivity to different parts of the wave band. 


A more precise method of comparison has becon 
desirable with the introduction of the fluorescent- 
tube lamp with its great possible range of colour. 
This comparison must take account of the visibility 
factor for each wavelength, which is 
the sensitivity curve for the normal human eye, 
adopted at the meeting of the International Com- 
mission of Illumination in 1924. This curve shows 
that there is a fundamental difference 
the maximum efficiency with which blue, green or 
red lumens, respectively, can be produced. The 
efficiency of the lamp as a machine for the con 
version of energy is implicit in this difference and 
the sensitivity of the fluorescent powder to the 
ultra-violet radiation is a factor. An energy dia 
gram can be plotted for any type of fluorescent 
coating expressing its efficiency in terms of the con 


given hy 


between 


| version of ultra-violet energy to visible-light energy. 


As a result of these considerations , the authors of 
the paper suggest three efficiency figures for fluor 
escent lamps. These they prefer to call * figures of 
merit,” holding, rightly, that a number of different 
efficiency figures for the same lamp is undesirable. 
The figures of merit are: (1) the luminous effi- 
ciency of the lamp expressed as a percentage of 
the efficiency obtainable if all the input energy 
were radiated in the visible spectrum in the pro 
portions naturally radiated by that lamp; (2) the 
luminous efficiency expressed as a_ percentage 
of the efficiency obtainable if all the input 
energy were radiated at the wavelength of maxi 
mum visibility; (3) the luminous efficiency ex 
pressed as a percentage of the efficiency obtainable 
if all the input energy were radiated as white light. 
measure of the 
efficiency of the lamp in the conversion of electri 
energy into light. Figure (2) is of practical interest. 
From the point of view of energy conversion, green 
light gives the highest efficiency. In many prac- 
tical applications it is looked upon as objectionable, 
but in others, particularly in street and industrial 
lighting, suggested that colour 
considerations may be subordinated to those of 
efficiency. Figure of merit (3) is also of practical 
interest, as is evident from the wide application 
now being found for “ daylight ”’ fluorescent lamps. 
Artificial “‘ white light ” is not yet closely defined. 
The energy distribution in noon sunlight is almost 
uniform throughout the visible region and an 
approximation to it is given by the visible spectrum 
produced by a black body at 5,000 deg. K. The 
“white lights” of electric lamps are rougher 
approximations. That given by incandescent 
tungsten is yellowish, and that produced by lamps 
employing magnesium tungstate as a fluorescent 
powder is bluish-white. It is probable that, eventu- 
ally, the use of fluorescent tubular lamps will enable 
a wide range of “ white lights’ to be obtained and 


experience has 


| will create conditions in which figure of merit (:) 
| will find wide application. 
lof energy conversion, figure (3) for, white-light 


From the point of view 


sources may be directly compared with figure (2) 
for coloured-light sources. 
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NOTES. 


THe James Watt MEDAL. 


ine Council of the Institution of Mechanical 
Engineers announce that they have unanimously 
awarded the James Watt International Medal to 
Mr. A. G. M. Michell, F.R.S., of Melbourne, Australia, 
on the nomination of the Institution of Engineers, 
Australia, the South African Institution of Engi- 
neers, and the Engineering Institute of Canada. 
The Medal was founded by the Institution in 1936 
to commemorate the bicentenary of the birth of 
James Watt on January 19, 1736, and is awarded 
every two years to an engineer of any nationality 
who is deemed worthy of the highest award that 
the Institution can bestow, and that a mechanical 
engineer can receive. In making the award, the 
Institution has secured the co-operation of the 
leading mechanical engineering institutions and 
societies in all parts of the world. The Institution 
recognises that only rarely will it be possible to 
find men in whom the qualities of a scientist, an 
inventor, and a producer are so equally balanced as 
they were in James Watt, and therefore considers 
for the award men who have attained world-wide 
eminence in mechanical engineering in any direction 

science or research, invention or production ; 
hence a great inventor though he be not a scientist, 
or a great thinker and teacher though he be not a 
designer or inventor, or a great organiser of methods 
of production in engineering works, is eligible for 
the Medal. The last award was made to Professor 
Dr. Aurel Stodola, the eminent Continental engi- 
neer who was so closely associated with the 
development of the scientific design of steam 
turbines. Mr. Michell’s name is best known be- 
cause of his work on thrust and journal bearings, 
but, in addition, he has made valuable contributions 
to the science of engineering in connection with 
centrifugal pumps and crankless engines. His 
outstanding achievements as a scientist, a mathe- 
matician of international fame, an inventor, and a 
producer, fulfil in a unique way the conditions of 
the award of the Medal. Without the Michell 
bearing, high-powered ships and large power stations 
would hardly have beer possible. 


Tue Raps on COLOGNE AND ESsSEN. 


Those who are fond of pointing to the Germans as, 
pre-eminently, a race of organisers, and the many 
more who accept as gospel the self-deprecation that 
affects to regard a genius for “‘ muddling through ” 
as the most prominent British characteristic, should 
find ample cause for reflection in the reports of the 
raids carried out by the Royal Air Force on the nights 
of May 30 and June 1, on Cologne, Essen, and the 
tuhr valley. On May 30, in the words of the 


official report by the Air Ministry, “a force of 


considerably over 1,000 bombers attacked targets 
in the Ruhr and Rhineland. Cologne was the main 
objective . . . Preliminary reports by the crews 
indicate that the attack was an outstanding success. 

During this operation other aircraft of Bomber 
Command and aircraft of Fighter, Coastal, and Army 
Co-operation Commands attacked enemy aerodromes 
and enemy fighters which attempted to intercept. 
Forty-four of our aircraft are missing from all these 
operations.” Subsequent and more detailed ac- 
counts showed that 1,130 bombers concentrated 
their attack into the brief space of an hour and 
a half, during which more than 3,000 tons of bombs 
were dropped. In the face of such an abundance of 
targets and subjected to a rain of bombs beyond all 
experience, the anti-aircraft defences had no oppor- 
tunity for accurate shooting ; proof of this is afforded 
by the relatively small number of aircraft lost. All 
seven of the operational types of bombers were 
employed—Lancasters, Stirlings, Manchesters, Halli- 
faxes, Wellingtons, Whitleys, and Hampdens; 
altogether, as Air Marshal A. T. Harris, Commander- 
in-Chief, told his crews in a final message, they con- 
stituted a force at least twice the size and four times 
the carrying capacity of any ever before concen- 
trated on one objective. To get them into the air 
at all was no mean feat, but to do so from the large 
number of bases that must have been used, and with 
such a narrow margin of timing, represents a 
triumph of organisation that promises well for the 
future conduct of the air war against Germany. ! 
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Vast as was the scale of the operation, however, the | the political, war and post-war aspects of aviation, 
preparations evidently did not engage the entire | and contained the suggestion that after the war 
strength of Bomber Command, for it may be sup-| the nations now ranged against the Axis Powers 
| posed that the machines employed included com-/ should take charge of all aircraft and all flying, 
paratively few of the “ large force’ which, on the | should give themselves the right to fly wherever 
previous night, raided the industrial district of | they liked, and should permit no flying anywhere 
Gennevilliers, outside Paris, destroying the: electric | without their consent. Thus a watching force, or 
power station and doing extensive damge to the| World Board, would be constituted to ensure that 
Gnome-Rhone aero-engine works and the Goodrich | no nation in the future should secretly build up an 
rubber factory. The reserves now available are | air force for mischief. Under the broad control of 
indicated by the statement that arrangements had | the Board, countries would be allowed to administer 
been made to carry out a second four-figure raid on | their own internal organisation for local flying, but 
Sunday night, had the weather conditions proved | the great long-distance highways of the world 
suitable. On the following night, however, the | would be in charge of the Board and be operated 
weather was suitable and 1,036 bombers success- | by international crews. In return for these powers, 
fully attacked Essen and the neighbouring industrial | the World Board would guarantee all States against 
district, with the loss of only 35 of their number. | aggression and would undertake the policing of the 
Reports indicate that the German Ministry of | world. The exploitation of the Wright Brothers’ 
Propaganda is now studying with renewed interest | great invention for the use of man rather than for 
Baedeker’s Guide to Germany. his destruction, the lecturer said, was long overdue 
and could be brought about by the world-wide 
development of civil flying. Very appropriately, 
In his address delivered at the annual general | the President of the Royal Aeronautical Society 
meeting of the Institute of Physics, held in London | this year is Mr. Griffith Brewer, who was a personal 
on May 28, the President, Sir Lawrence Bragg, | friend of Wilbur Wright and still is of his brother 
spoke of the vital part physicists were playing in| Orville. Mr. Brewer, who occupied the chair, said 
the national effort and referred to some of the many |a cablegram had been sent to Orville Wright, in 
interesting applications of physics which had been Dayton, Ohio, asking for his views on Lord Bra- 
brought to fruition under the stress of the war. | bazon’s suggestion, and also read the reply, which 
The main portion of his address, however, was| included the following sentence: “If this war 
concerned with the future, and he expressed the | leads to universal disarmament and to a world-wide 
view that the coming technological age would | league to police and enforce the maintenance of 
make it necessary for many scientists to continue | disarmament, I believe these unhappy days will 
in the technological pursuits they had taken up/ not have been in vain.” The vote of thanks to the 
during the war years. He suggested that the} lecturer was proposed by Sir Roy Fedden, who 
present training of physicists would need con-| mentioned that Lord Brabazon had been the first 
siderable modification to produce more men suitable | to qualify for the Royal Aero Club’s flying certificate. 
for this type of work. The Planning Committee | In seconding the vote, Dr. H. Roxbee Cox recalled 
of the Institute of Physics, over which he presided, | the circumstance that his Wilbur Wright Lecture 
were examining the whole question of the post-war| of 1940 had been delivered while British and 
training of physicists, although, at present, many | French troops were being evacuated from Dunkirk. 
of their meetings were concerned with the existing | It had been thought at first that the lecture should 
training and supply of these men. Having in| be cancelled, but it had been decided afterwards 
mind, however, the Government’s declared policy | that it should be delivered in defiance of the enemy. 
of devoting attention to post-war planning, and} He noted with satisfaction the improvement which 
especially to that portion concerned with the ex-| had been made in our position since that time. In 
port trade, the Board of the Institute had instructed | responding, Lord Brabazon expressed the hope that 
the Planning Committee to examine the position of | the time would come when it would be possible to 
physicists after the war. A memorandum on| spend a week-end in America. 
training had been prepared, therefore, with a view 
to provoking open discussion, and copies of this 
would be available to non-members of the Institute 
on request ; the Committee would welcome sugges- 
tions or criticisms. In the latter portion of his 
address, Sir Lawrence urged that there should be 
constant interchange of physics students and staff, 
from the universities, with corresponding personnel 
from industrial and Government laboratories. He 
made some concrete suggestions for the realisation of 
this project, adding that the Institute, in co-opera- | 
tion with other scientific and engineering institutions, 
had certain of these, and similar, proposals under 
examination. In conclusion, the President ex- | 
pressed his conviction that physics would have to| 
play an ever-increasing part in both the old-estab- 
lished and the newer industries if these were to be 
capable of competing fairly in the world’s markets 
after the war. The Institute must give a lead, there- 
fore, in seeing that the country possessed sufficient 
adequately-trained physicists to meet the require- 
ments of industrial and Government undertakings. 


Puysicists AFTER THE WAR. 


Tue ILLUMINATING ENGINEERING SOCIETY. 


Among the smaller technical institutions doing 
useful work in specialised spheres, the Illuminating 
Engineering Society occupies an honourable posi- 
tion. During the thirty-odd years of its existence, 
it has shown continued progress, and that some of 
the enthusiasm of Leon Gaster, its founder, still 
informs its proceedings is shown by the present 
activity in the formation of local sections spread 
throughout the country. The society terms these 
ancillary bodies, “‘ centres ” and “ groups.”” A centre 
| corresponds roughly to the local section of some 
other institutions ; a group is a smaller body, which, 
as it increases in membership, may, in due course, 
qualify to become a centre. There are centres in 
Leeds, Manchester, Birmingham, Nottingham and 
Glasgow ; and groups in South Wales, the North- 
Eastern area, Sheffield, Bath, Bristol and Leicester. 
The North-Eastern Group, formed only in 1941, 
|has already qualified as a centre and will assume 
that status in the next session. This widespread 
activity is evidence of remarkable energy in a 

Tae Witsur Wrickt Memorial Lecture. society with a total membership of 1,100. Although 

On Thursday, May 28, the 30th Wilbur Wright | illuminating engineering is a specialised subject, it 
Lecture was delivered to the Royal Aeronautical | concerns workers in a wide range of fields and it 
Society, in the hall of the Institution of Mechanical | may be expected that the supporters of the society 
Engineers, by the Rt. Hon. Lord Brabazon of Tara, | will continue to grow in number. The additions 
M.C., P.C., who is a past-President and Fellow of | during the period ending March 31, 1942, amounted 
The lectures, which were inaugurated | to 180, a high figure under present conditions. 
This progress has not been shown, however, in 
student membership and two steps have recently 
been taken to attract younger workers. These are 
the institution of a special award open to any 
student under the age of 26, irrespective of mem- 
Last year’s lecture was by Mr. J. T. Trippe, of | bership of the society, and the circulation of a 
Pan American Airways, who dealt with ocean air | leaflet through appropriate educational channels. 
transport; Dr. H. Roxbee Cox, who delivered | The examination in illuminating engineering initiated 
the lecture in 1940, made a detailed study of the | by the City and Guilds of London Institute in 1939, 
future of British civil aviation. Lord Brabazon’s | and still being continued, is clearly of assistance to 
lecture, which was entitled “ Ad Astra,” dealt with ' the society in this respect. 


the Society. 
30 years ago to commemorate the work of the 
brothers Wilbur and Orville Wright in designing 
and constructing the first successful power-driven 
aeroplane, are now delivered alternately by a British 
and an American authority on aviation matters. 
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CARL VON LINDE (1842-1934). 


On June 11 occurs the centenary of the birth of 
the well-known German engineer, Carl von Linde, 
whose work on refrigeration has proved of the 
greatest value both to scientific research and to 
industry. From 1871, when, as a lecturer at the 
Munich Technical High School, he took up the 
study of ice-making machines, until the close of 
his long life he devoted himself almost entirely to 
the production of cold by mechanical means and its 
use for the liquefaction of gases, and his processes 
and machines were adopted on a large scale all over 
the world. 

Linde was a Bavarian, and was born at Bernsdorf, 
in Oberfranken, on June 11, 1842. His grandfather 
was a Berlin shoemaker, whose only son Friedrich 
became a pastor. In 1838, at the age of 26, 
Friedrich married the daughter of a merchant 
and had a family of nine children; Carl was the 
third. The early environment of the children was 
much like that of a Scottish manse, and Linde 
owed much to both his father and his mother. From 
school, at the age of 19, he was able to enter the 
Ziirich Polytechnic, where he came under the stimu- 
lating influence of Reuleaux, Zeuner and Clausius 
to whom German technicians owe so much. The 
lectures of Clausius greatly impressed Linde, who 
wrote that “ No other section of my studies was 
and has remained of so much importance to me 
as applied thermo-mechanics.” Linde was un- 
doubtedly stimulated by his great teachers and 
it is not without interest to recall that, later, it 
was his own lectures at Munich which led directly 
to Diesel’s work on heat engines. 

Leaving Ziirich in 1864, Linde found employment 
first at the locomotive works of Borsig in Berlin ; 
and then, having in that city married a cousin, 
Fraulein Grimm, he removed to Munich, where 
Georg Krauss was opening a works. In March, 
1867, he drove Krauss’s first locomotive to Strass- 
burg, and then to the World Exhibition at Paris. 
This engine, like some of Linde’s plant, now stands 
in the Deutsches Museum. But practical work 
did not fill all his plans and he soon abandoned 
locomotive construction for teaching, becoming 
an assistant professor at Munich Technical High 
School, where he found opportunity for testing, 
research and writing. The perusal, in 1870, of a 
paper on “ The Withdrawal of Heat at Low Tem- 
peratures by Mechanical Means” proved the 
turning point in his career, and in 1871 he published 


his own paper on “ Improved Ice- and Refrigerating | 


Machines.” This was a subject of great importance 


to German brewers who had hitherto used large | 
From the making of ice, | 


quantities of natural ice. 
Linde proceeded to the direct cooling of liquids 
and rooms, and his proposals met with much 
encouragement. From ether he turned to am- 
monia, for the use of which he secured a patent 
on April 5, 1876. The first Linde refrigerating 
machines were made by the Maschinenfabrik Augs- 
burg, but their construction was soon taken up in 
other countries. To further his schemes, Linde 
resigned his professorship and in 1879 founded at 
Wiesbaden the Gesellschaft fur Linde’s Eismaschinen, 
which became a great designing and planning organ- 
isation. By 1891, over 1,200 Linde plants were in 
operation and, having made his position secure, 
he left the direction of the company to others and 
returned to Munich, where he founded the Research 
Institute for Refrigeration. Thanks to the pioneer- 
ing work of many scientific workers, many of the 
once-called permanent gases had been previously 
liquefied, but only in small quantities. Linde now 
sought to liquefy them on a much larger scale, and 
by 1895 he was able to produce liquid air at the 
rate of three litres an hour. Applying the dis- 
coveries of Kelvin and Joule, and working with 
pressures of from 20 atmospheres to 60 atmospheres, 
he achieved a success which aroused the greatest 
interest. His next great success came with the 
production on an industrial scale of pure oxygen. 
There had been constant collaboration between the 
Wiesbaden company and the research institute, 
but now Linde, in 1902, proceeded to build, at 
Hdllsiegelskreuth, near Munich, a branch works for 
the liquefaction of oxygen. Later, a works was 
opened at Siirth, near Cologne, for the manu- 


| facture of pumps and compressors, and another at 
|Mainz for the manufacture of small refrigerating 
|appliances. At the jubilee of the Wiesbaden com- 
| pany, an account of these undertakings was pub- 
lished, which was noticed in ENGINEERING of August 
| 9, 1929. It was then stated that Linde’s two sons, 
Dr. Friedrich Linde and Dr. Ing. Richard Linde, 
| were the managing directors of the works at Hdll- 
siegelskreuth and Siirth. Needless to say, Linde’s 
work did not go unnoticed by the authorities. He 
was given the rank of Geheimrat, and was made a 
member of the Royal Bavarian Academy of Sciences, 
but the honour he probably appreciated most was 
the award of the Grashof Medal of the Verein 
deutscher Ingenieure. 
it was only natural that he was in ardent co-opera- 
tion with Oskar von Miller in founding the great 
Technical Museum, the Deutsches Museum. On his 
90th birthday, the museum presented him with an 
address in which it was said: “ Your life was 
|marked by success after success, your inventions 
opened up new fields in physics and technology. 


You were honoured by every one who came in con- | 


tact with you.” In spite of his great age, Linde 
was able to follow the developments of science and 
technology to the last. He died at Munich on 
November 16, 1934, outliving his fellow engineer 
and friend, Oskar von Miller, by seven months. 








_LETTERS TO THE EDITOR. 
THE FUTURE OF RAILWAY CON- 
STRUCTION OVERSEAS. 

To THE Eprror or ENGINEERING. 

Str,—With reference to the leading article in your 
issue of May 29, on page 431, and recent writings by 
Sir Ernest Benn, might I suggest that the appro- 
priate post-war planning authority dealing with this 
matter should consider the desirability of reorgan- 


ising the various locomotive manufacturing shops | 


owned and operated by the respective railway com- 
panies in this country, so as to make it possible for 
these shops to manufacture locomotives for export. 
A solid home market is essential for competitive 
export business. 
Yours faithfully, 
4, Oakfields, D. H. McLacuian. 
Walton-on-Thames, 
Surrey. 

June 2, 1942. 








TECHNICAL JOURNALS FOR THE 
FORCES. 
To THe Eprror oF ENGINEERING. 
Str,—Recent copies of your journal would be 
much appreciated by engineer members of this 
Association now in the armed Forces. Many o 


Living as he did in Munich, | 


JUNE 5, 1942. 


RECONSTRUCTION.* 


Some months ago, the President of the Board of 
Trade requested the Federation of British Industries 
to submit to him, in due course, the considered we 
of industry as to the main problems which, in its 
opinion, would need solution in the post-war period, 
The present report has been drawn up to meet this 
request. In order that the views of industry might 
be ascertained, the report was submitted to the 12 
trade associations which are constituent bodies of the 
Federation and which cover all the chief industries of 
the country, as well as to the members of the Grind 
}Council. It was unanimously adopted by the Grand 
| Council at its meeting on April 15, 1942. The , 
} ment must be considered as a preliminary one. [+ js 
an attempt to state the problems of the future fil) 
but not to dogmatise on the solutions which wil! be 
necessary. Indeed, at this period of the war, there 
are so many unknown factors in the future that it 
would be no act of statesmanship to attempt to-ay 





the country. The duration of the war, the extent of 
the damage caused during it, the volume of new pro 
ductive capacity which may be brought into being 
in this and other countries, the alignment of the 
Powers at the end of the war, and the nature of the 
victory which will be achieved, are all unknown 





quantities which will affect post-war policy. Great 
as are the difficulties in the way of definite conclusions, 
it is not too early for industrialists to consider the 
| general principles underlying post-war reconstruction, 
| and to form their views as to the scope of the problems 


which will have to be solved, and the background 
against which reconstruction will have to be considered 
The object of the report is to submit to the Govern 
ment a preliminary statement of the more vital of 
| these problems, and thus to endeavour to form a picture 
of the general problem which is facing industry. For 
| the reasons st-‘od, it is premature in many cases to 
| decide at this juncture what the solutions should be, 
and indeed it is a pre-requisite for doing so that a 
decision should be reached as to what problems wil! 
require solution. If industry makes up its mind as 
to this, it will be taking a most important first step by 
making its views known to the Government. When 
its views are formed as to the questions which it con- 
siders require to be dealt with, the further and even 
}more difficult task of suggesting solutions will arise. 
| This will need much further study and consultation, 
| but the task of finding solutions can only be under 
taken when industry is clear as to what it wishes to 
solve. 
| The Maintenance of Peace.—The object of economi: 
planning is to restore prosperity to the world and to 
| provide security for the peoples of all countries. There 
is no hope of achieving this unless the world avoids 
| war. Twice within a quarter of a century it has been 
devastated by a world-wide conflict, and the pre- 
requisite for successful economic planning is the 
| avoidance of such a catastrophe in future. The post- 
| war economic organisation can contribute towards 
| peace by its own nature, but there must be force 
| available to prevent aggressors disturbing the peace 
|of the world in future, and there must be the deter- 
| mination to use that force if necessary. How this can 
| be achieved it is not the business of industry to decide. 
| It is clear that no one country could, in future, be 
strong enough of itself to ensure peace. The main- 
| tenance of armed forces by each of the peace-loving 


them are either isolated from normal sources of | nations of the world might also not prevent the 
supply, or are unable to afford the cost on their | experience of the recent past, when an aggressor 


Army pay. 
their copies regularly to us when they have finished 
with them ? We shall be glad to forward them to 
our civil engineer members now on active service. 
Yours faithfully, 
J. M. Woorrton, 
for Forces Committee. 
Association of Architects, Surveyors and 
Technical Assistants, e 
113, High Holborn, London, W.C.1. 
May 29, 1942. 





THE LATE LORD ASKWITH.| 


As we go to press, the death has been announced | 
of Lord Askwith, the well-known arbitrator in| 
trade disputes, including the railway strike of 1911. 
He was 81 years of age. A son of General William | 
Harrington Askwith, he was called to the bar in 
1886, but retired from practice in 1907, on appoint- | 
ment as assistant secretary in the Railway Branch 
of the Board of Trade. Thereafter he held a succes- 
sion of Government appointments, being raised to| 
the peerage in 1919 on the conclusion of eight years’ | 
service as Chief Industrial Commissioner. 





May I appeal to your readers to send | attacked one nation after another before a united 


front had been built up against his policy. It may 
well be that there will have to be a closer association 
between the peace-loving nations, which might, in 
defence maiters, entail an alteration in our past 
conception of national sovereignty. 

We would, therefore, state as our first submission 
that whatever the future form of co-operation in 
policing the world against aggression may be, it is 
essential that the Democracies and other peace-loving 
nations of the world should take a continuing and 
permanent interest in ensuring the maintenance of a 
sufficient force to curb aggression, and that they should 
be prepared to use that force without hesitation or 
delay, should the necessity arise. Otherwise any 
post-war economic structure will be founded on a 
quicksand. ’ 

The Objective of British Industrial Policy.—What is 
the main object served by industry in this country * 
Put briefly, it is to maintain a population of 46 million 
people in these islands, and to provide them with the 
maximum means of employment and with subsistence 
at as high a degree as the community can achieve. 
A first essential is to ensure the means of paying for 
ecessary imports of food, raw materials and other 


commodities. The difficulties of this task will b« 
SSS 








* Report by the Federation of British Industries to 
the President of the Board of Trade. Abridged. 





to lay down definitely the future industrial policy of 
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greatly accentuated owing to the war; grgat physical 
destruction of wealth and the means of producing it 
have already taken place, and more must be antici- 

ted. The economic structure is facing a severe shock 
due to the effect on the financial resources of industry 
of abnormally high taxation. Great Britain will emerge 
from the war as a debtor, and not a creditor nation. 
Even before the war the balance of payments depended 
to an increasing extent upon “ invisibles,” such as 
shipping and other services and receipts from past 





investments overseas. Our ability to balance our| 
payments was already diminishing. By the end of the 
war our overseas assets will to a great extent have 
been realised or in some cases destroyed, and, in the | 
post-war world, we may well not be in such a favourable | 
position to perform for many years the same volumes 
of services as formerly. A new situation will have 
arisen, and it will be necessary for industry to suit its 
methods to that new situation, and not merely to aim 
at recreating the pre-war conditions. This does not | 
mean that there should be complete break with the | 
past, but that changed conditions will, in some respects, 
need new methods and a positive policy to create them. | 
Such methods will require a fresh outlook, a mutual | 
readiness to face sacrifices, and the determination on | 
the part of all to develop their maximum effort. 

Our second submission is that the gravity of the | 
task lying ahead of us must not be under-estimated, 
and that every section of our fellow-countrymen must 
realise that success in that task will depend upon the | 
effort we put forth ; it will only be possible to preserve 
a reasonable standard of life by hard work, and by | 
attaching as much importance to our obligations | 
towards the community as to the rights we claim 
from it. 

At the close of the war it may be anticipated that 
reconstruction will have three aspects. Firstly, what 
one may call the “ humanitarian’ phase, which will 
entail immediate relief to many stricken countries by 
the provision and distribution of food, clothing and 
medical aid, to save their populations from starvation | 
and pestilence. Secondly, provision will have to be 
made for economic relief; that is, assistance in pre- 
venting their complete economic collapse, by helping 
them to restore and maintain not only essential services, 
such as public utilities, railways, fuel and power sup- 
plies, ete., but also their public finances and the confi- 
dence of their peoples in their monetary systems. The 
third aspect covers the re-shaping of our own normal 
economic life, a domestic problem which will equally 
face all other countries, and the working out of the 
system under which trade will be carried out between 
the countries of the world. 

The first two aspects must clearly be a matter for 
international collaboration. It is understood that 
steps are being taken to accumulate certain stocks of 
essential commodities which would be available for 
relief purposes; but it is impossible to say to-day 
what the position may be after the war in relation to 
accumulated stocks, since the degree of the then 
necessity is an unknown factor. Again, the amount 
of destruction to the productive capacity of the world | 
is also unknown, and neither the extent of the need 
for help nor the capacity of the world as a whole to 
come to the rescue by the provision of plant, raw 
materials and finance can be judged to-day. In any | 
case, it is obvious that the primary producer countries 
will have to help in the supply of food and raw materials; | 
industrial and highly developed countries, in the | 
supply of plant, finance, and the necessary sea transport. 

Our third submission is that to carry out the tasks 
of reconstruction, continuing international co-operation 
will be needed. The problems cannot be solved once | 
and for all at any peace conference, or by a peace 
treaty, but need the will and the determination to 








groupings. 


the rise of an aggressor easier. 
this potential danger would not be serious provided, 
and only provided, that a system of defence against 


| associated. 
after the war would seem to be the formation of a 
British Empire-American group, designed to get trade 
moving over what is a vastly important area of the 
|earth, and by their example influencing profoundly 
other countries towards adopting a reasonable policy. 


must be borne in mind that the problems should be 
regarded as a whole, in view of their interaction on 
each other. 

To summarise, we would state as our fourth sub- 
mission that the immediate task after the war will be 
to provide the stricken countries of the world with the 
first essentials of life and the wherewithal to restore 
their essential economic machinery; the continuing 
task will be to re-create the economic systems of the 
world, with a view to achieving world prosperity. 
The policy of the United Kingdom must be designed 
to help in the achievement of that objective, and the 
world systems must be of such a nature as to facilitate 
the economic prosperity of the United Kingdom. 

The International Problem.—One of the outstanding 
economic results of the last war was the creation of a 
large number of small national units, each with a 
separate economic life. Whatever may have been the 
merits of this from the point of view of national aspira- 
tions, the economic results were disastrous; for ex- 
ample, the break-up of the former Austrian Empire, 
however justified it may have been on political grounds, 
profoundly affected for ill the economic life of Central 
and South East Europe. The “ Balkanisation” of 
Europe would serve as no sound basis for the future, 
and it may be assumed that, after the war, there will 
be a tendency towards the formation of larger economic 
units, whatever the political relationship may be 
between the parties forming such larger economic 
Economic groups tend to be under the 
political domination of the strongest military power 


| in the group, and at first sight it would appear that the 


formation of such groups might in the future render 
It is suggested that 


future aggression was assured. 
If the future brings in its train the creation of such 


| larger economic units, how will this affect the United 


Kingdom ? It is impossible, at the moment, to fore- 


see what the future grouping of countries will be, but 
it is possible to envisage an American group or groups ; 
a European group or groups; an East Asiatic group ; 
and a British Empire group with, it may be hoped, the 
co-operation of the United States. 
may be fused into each other and subsidiary grou 
might also come into being. 
policy of this country in relation to, and its association 
with, any groups which may eventually emerge? As 
an international trading country, we wish to develop 
| our trade with each and all of them. The best system 
from our point of view would be one which would 
| give us the best trading facilities over the whole world. 
It is suggested, however, that this desirable objective 
may not be capable of immediate realistion, and that 
it may well be necessary as a preliminary to co-operate 
in the formation of one or other of these groups for 
|the purpose of creating at least one area of ordered | 
trading facilities. 


Some of these 


What should be the 


In considering our attitude towards this problem, 


we must bear in mind that, at the end of the war, the 
United States will be the most important economic | 
unit in the world, and that success in reconstruction | 
will depend largely upon the part which America is 
prepared to play in it. 
apart from the need of continuing political collaboration 
for security purposes, it is essential that the United 
Kingdom and the United States should have an agreed 
policy, with which the Empire as a whole should be 


From this point of view alone, 


This being so, the immediate objective 


secure continuing co-operation over a length of years,|The position of Russia, and its bearing on Anglo- 
sufficiently close and elastic to enable methods to be | American policy, which may be fundamentally affected, 
suited -to what may well be unforeseen changes in | is dealt with later in this section. 
conditions, which are likely to arise from time to time. It is easy to talk of Anglo-American co-operation, 
Co-operation with our Allies during the war is the| but we must be realistic and face the difficulties. 
necessary starting-point for an eventual wider inter-| What will be the position of the United Kingdom after 
national collaboration after the war. the war? In the past, we have been a country which 
The third problem is that of re-creating the economic | has been the most important purchaser of foodstuffs 
systems of the world. The problems which will arise | and raw materials, and many other products of the 
will be partly domestic and partly international. The | world. We have paid for these by our physical exports, 


dities for which such overseas countries are prepared to 
accept payment by the only means which will be open 
to us, i.e., by the export of our own products and such 
services as we can render. In effect, almost a system 
of barter or, at any rate, a system of bilateral trade, 
which will regulate our imports by our capacity to 
pay for them. This involves import and export con- 
trols, possibly by quota, preferential treatment of the 
imports of those countries which are prepared to assure 
us of the means of paying for them, and exchange 
control. Otherwise our economic stability crashes, 
owing to our importing beyond our ability to pay, 
which is the road to national bankruptcy. 

Contrast this situation with the ideas underlying the 
policy of the United States on world trade as expressed 
up to date. That, as defined by the statements of 
members of the United States Government and by 
responsible leaders of industrial thought, seems to 
envisage a post-war world in which “ trade-barriers,” 
exchange controls, directive systems of imports and 
exports, discriminatory agreements to facilitate trade 
between individual countries should be swept away. 
Trade should everywhere be free. Inter-Imperial 
preferences, with all the advantages they have brought 
to Empire trade, should be given up. In other words, 
every country should be free to export to whatever 
destination it wishes, and to any extent, and should 
be prepared to receive any imports sent to it, irrespec- 
tive of how the balance of account can be met. But, 
for this country, this problem of financing«our imports, 
so necessary for a small highly industrialised country 
such as the United Kingdom, is not a matter of 
economic theory, but one of economic life or death. 

Much depends on American opinion on these ques- 
tions. In the past-the abnormally high tariff policy 
of the United States has been a fatal bar to the develop- 
|} ment of a reasonable system of world trade. It is 
| true that, in the recent past, spokesmen of the American 
| Government have recognised this, but it is impossible 
| to anticipate what the post-war tariff policy of the 
| United States will be. In the past, the basis of Ame- 
rican popular thought has been the protection of 
American living standards against competition from 
countries with a lower standard of life or costs. The 
problem is rendered more difficult by the possible con- 
sequences of “lease-lend” procedure. The lease- 
lend Act was one of the major turning points in the 
war, and its value is realised to the full in this country. 
There will be a great difference in the post-war position 
according to the degree that America will require 
large deliveries free in return for lease-lend, or accord- 
ing to whether she will consider these facilities as part 
of her contribution to the fight against aggression, 
during the two and a quarter years in which she was, 
happily, not called upon to make the sacrifice which 
fell upon us and so many other nations. 

From the foregoing it might appear that the opinions 
of our two great countries are so divergent that they 
will not be easy to reconcile. These opinions, however, 
are to a large extent the result of the different circum- 
stances and necessities of our two countries and our 
attitude should be one of mutual understanding of 
each other’s needs and difficulties. One problem faces 
both countries. At the end of a war in which the world 
will have been torn to pieces, how are we going to 
restore it and start to re-create the possibility of a 
decent life for its inhabitants ? The task is a common 
one and must be accomplished unless our civilisation 
is to suffer a set-back from which it will need decades, 
and perhaps centuries, to recover. 

The first step would seem to be for His Majesty’s 
Government to maintain close touch with the United 
States Government, with a view to studying what 
joint policy could be elaborated, on the basis that the 
problem at issue is not to consider how we can each 
protect our own interests, but how we jointly, and 
incidentally the rest of the world, can struggle out of 
| the Slough of Despond in which we are likely to find 
| ourselves. This task of arriving at a common policy 
| is vital for the future. 
| It may be thought that to state that “ discussions 
| should take place” is not a very constructive pro- 
| posal ; but is it not already possible to envisage certain 
| lines on which such discussions could usefully be started, 
even to-day when the war effort is our vital task? As 
a part of that effort it is to our interest to see that the 











difficulty of dealing with them is greatly increased by | by the export of capital, by interest on past invest- 
the fact that they interact on each other. We have | ments, and by our services. After the war we shall essential needs of the neutral countries are met, in 
to take into account the policy of other countries whose | not be in the same favourable position as in the past. | order that they may maintain their national life, and 
co-operation in restoring world prosperity is vital to | Instead of being a creditor, we shall be a debtor nation, believe in the reality of the power we exercise in the 
us. If our domestic policy is such as to impair the | to an unknown extent, in view of the implications of world, despite our enemies. It is becoming increasingly 
prosperity of the world as a whole, we should be the | “ lease-lend.” As already stated, a large part of Sur | difficult, for example, both for Great Britain and the 
losers in the long run, the more so since we, above all | Overseas assets will have been hypothecated and in; United States, in view of their war activities, to pro- 
countries, depend upon world-wide trade. On the | certain cases destroyed. Our ability to render services | vide for the needs of such an area as South America. 
other hand, we could not collaborate in any inter-| for the time being, may have been reduced. The} Would it not be well for the Governments of the two 
national system which was damaging to our own stability of our currency and foreign-exchange situation | countries, and equally for the industries of the two’ coun- 
interests; if we did, the world would be the eventual | will be in danger. tries, to consider together how jointly they could help to 
loser, for, if we are dependent on “ world” prosperity,| In such circumstances, the view is widely held in| solve this problem ? If British and American industry 
the world is also dependent on our prosperity. An | industrial circles in this country that we must, at any | could, during the war, co-operate to meet the needs of 
ittempt will be made to present the main problems | rate for some considerable period, rely upon a policy | such markets, it would give some hope that in post- 
facing Great Britain, both nationally and internation- of directive imports, on the assumption that we only | war days that co-operation might continue. Such co- 
illy, keeping them so far as possible distinct; but it | import from overseas countries those essential commo- | operation is not impossible, provided the respective 
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Governments are in favour of it; and even a small 
measure of practical co-operation between industries 
of the two countries to-day would be worth much more 
than academic talk on the subject. Industry feels 
that by discussions with its opposite numbers in the 
United States it could powerfully contribute towards 
this end. 

If we are to envisage collaboration between the 
British Empire and the United States or other countries, 
the position of the Dominions, in which term we 
include India, is of the utmost importance. Here our 
position is somewhat different. In the past we have 
been the natural and by far the greatest purchasers of 
Dominion products ; but points of difficulty arise. The 
Dominions are set upon the path of industrialisation, 
and the present, like the last, war has added an impetus 
to that tendency. This is inevitable, and so far as it 
contributes to the real prosperity of the Dominions, 
and does not result in ‘uneconomical industrialisation 
at all costs, it will in the long run be to our advantage, 
by increasing the level of prosperity of a section of the 
world with which we have the most intimate contact, 
quite apart from the desirability of the Empire as a 
world force being prosperous and powerful. The 
Dominions do not, however, sell only to us; they 
must have their contacts with other countries, notably 
America. It on all grounds desirable that any 
common policy with the United States or any other 
countries should be based on Empire opinion. We 
should not make a deat with others to the detriment 
of the Dominions, any more than they should make 
one to our detriment. We suggest that the time has 
come to prepare the machinery for inter-[mperial 
consultation on economic matters which would enable 
the Empire, at the appropriate time, to discuss such 
matters with the United States with, so far as possible, 
a common Empire policy in view. The international 
position of the Crown Colonies will be dependent upon 
the situation as regards the larger units of the Empire 

Assuming an agreement between a British Empire- 
United States group, there is another vital ally which 
has to be taken into account, namely, Russia. Any 
British Empire-United States grouping must have, as 
a cardinal principle of its policy, friendly economic 
relations with Russia, and must be prepared to co- 
operate in the making good of the damage caused to 
that country, and the advancement of its prosperity 
as a part ef the world economic system. The same 
holds good with regard to China. 

To summarise, our fifth submission is :—(a) that a 
common policy between the United Kingdom, the 
Empire and the United States is essential, although 
the difficulties are fully realised; (6) that this policy 
must have for its objective the restoration, in the 
measure possible, of world prosperity, and must be 
such as to facilitate the prosperity of the United 
Kingdom ; (c) that a system of consultation with the 
United States should be created with a view to joint 
discussions of the means whereby it will be possible to 
restore prosperity to ourselves and the rest of the 
world—practical co-operation between British and 
American industry is possible even to-day, and should 
be considered by the Government and by industry ; 
(d) that a system of consultation with the Dominions, 
including India, should devised to permit of a 
common Empire policy being formulated for discussion 
with the United States at the appropriate moment ; 
(e) that any British Empire-United States group that 
may be formed must maintain close touch with Russia 
and China, with a view to economic co-operation ; and 
(f) that in the consideration of these problems, and in 
the discussions which will arise from them, the co- 
operation of industrial and other business interests in 
this country should be sought and utilised to the full. 

An essential element of reconstruction is the creation 
of a political system which will ensure peace, and an 
economic system which will create the machinery for a 
world exchange of commodities and services ; but the 
mere existence of such a system would be of no avail 
if the consumers of the world did not possess the 
purchasing power necessary to enable them to buy 
what they desired. The attainment of that end must 
be a fundamental objective of post-war economic 
policy. Before the war there had existed to an 
increasing extent a dis-equilibrium between the pur- 
chasing power of those countries producing raw 
materials and foodstuffs, and those producing manu- 
factured Over-production of raw materials 
and foodstuffs easily occurs, and is difficult to check. 
The tendency was for the producer of primary products 
to find the value of his products falling, when measured 
in terms of the manufactured goods he wished to receive 
in exchange for them; the more he produced the less 
he received in comparison with his total effort. The 
producer of manufactured goods, on the other hand, 
found that less of his products were needed to buy a 
given amount of raw materials and food. In one way 
this benefited him, since it gave him the power of 
purchasing large amounts of these products, and thus 
enabled him to keep up his standard of living; but, 
unfortunately, it also brought him up against the 
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problems of unemployment or 
since, Owing to the fall in the purchasing power of his 
customers, their power to purchase 
goods was restricted. Other disadvantages also arose. 
The raw-material and agricultural countries, finding 
that it was difficult to maintain a decent standard of 
life by developing their natural resources, tended to 
encourage local industries as a means of doing so, and 
to cut down their purchases from other countries. 
This, in its turn, encouraged the predominantly in- 
dustrial countries to develop their agriculture, since 
the customers from whom they had previously im- 
ported primary products were no longer ready to 
receive payment for them in manufactured goods, 
Other influences were operating in the same direction, 
such as security reasons in the event of war, and the 
general tendency on political grounds towards * aut 
arky.” 

The problem of arriving at some balance between the 
countries which are essentially producers of raw mate- 
rials and foodstuffs and the industrial countries 
basic. It might be solved by the industrial countries 
submitting to a lower level of life. Such a step would 
hardly contribute towards world prosperity in the long 
run. It might be solved by a drastic curtailment of 
production by the primary producing countries with 
the object of forcing up prices of primary products 
and thus increasing their value, expressed in terms of 
manufactured goods. A policy of artificial scarcity of 
essential raw materials and foodstuffs does not, how- 
ever, seem a sound basis on which to build a more 
prosperous world. It is more than possible that in 
seeking to obtain a solution, part of the problem will 
have to be met by action somewhere between the two 
extremes given above. Unregulated and unco-ordi 
nated over-production of commodities, whether second- 
ary or primary, harms the producer since he fails to 
obtain a fair reward for his efforts in the shape of pur- 
chasing power; and, in the long run, harms the con 
sumer, since it destroys the purchasing power of those 
upon whose prosperity he is ultimately dependent. 

A measure of success in equalising the positions of 
the producer of raw materials, including foodstuffs, 
and the producer of industrial goods might be achieved 
by an intensification of the scope and an increase in 
the number of the international agreements dealing 
with raw materials and foodstuffs which already 
existed before the war; but any success achieved in 
this direction could only be a contribution to, and not 
a complete solution of, the main problem of increasing 
world purchasing power. The objective should be 
to raise the power of the world to purchase and to 
envisage a future in which there will be an expanding 
world economy ; for this a positive, and not a negative, 
policy is needed. 

How can this A transformation in the 
direction of industrialisation is already taking place 
in such countries as South America, Australia and India, 
for example, which were formerly predominantly 
agricultural. We have already pointed out the special 
problems which such industrialisation brings in its 
train. Provided, however, that it economic in- 
dustrialisation which adds to the wealth and purchasing 
power of the country concerned, the advantages out- 
the disadvantages. Even for a country such 
Great Britain, to which export trade is of great 
importance, such industrialisation brings benefits 
well as disadvantages, if its customers become richer 
thereby. The nature of our exports will change, but 
the total may well go up in direct ratio to the prosperity 
of the world as a whole, always provided, however, 
that we maintain our competitive power. 

Apart from the areas of the world already mentioned, 
and similar ones, there is another vast tract where a 
small, a very small, rise in the individual standard of 
life would have a profound effect on world economy. 
We refer to the Colonial of the British 
Empire and other countries, and to China. Here one 
finds approximately one-third of the population of the 
world only affected in places by industrialisation, and 
with a standard bounded on the whole merely by the 
idea of satisfying the most elementary necessities of 
life. Capital has been invested in large quantities in 
these regions, but, whole, it has been devoted 
primarily to facilitating, by means of transport, 
mining and such-like developments, the provision of 
raw materials and foodstuffs for the rest of the world. 
In many cases, the world has not been able to absorb 
the resulting production; at any rate, not at prices 
which have helped the producers towards prosperity. 
Is there any way in which such countries can be helped 
towards development, apart from facilitating the pro- 
duction by them of primary products, many of which 
the world has not so far been ready to consume ? Is 
it possible to pursue in future a policy more directed 
towards encouraging the simpler types of local manu- 
facture for the needs of the population, and the develop- 
ment of services tending to raise the standard of life, 
and to encourage an urge for improved conditions ? 
Substantial finance would be needed and after the war 
that may be no easy matter. Some application of the 
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of loans, might prove practicable and desirab| 
certain areas international action would seem ess: 
in others the policy might be pursued by one cou 
for example the United Kingdom, in the British ( 
Empire, possibly with the help of some of the Domin 
Such a policy, if feasible, might be considered h 
to certain established interests. The question of 
the balance of advantage lay would need carefu 
sideration. The question far-reaching 
dealt with adequately in a preliminary report, 
present circumstances, but upon a proper 
may well depend the extent to which an advance 
be made towards a greater measure of world pros} 
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ANNUALS AND REFERENCE BOOKS. 


The Railway Handbook, 1941-2.—The eighth annual 
edition of this useful reference book, which is published 
by the Railway Publishing Company, Limited, 33, 
Tothill-street, London, S8.W.1, at the price of 4s. 
opens with two pages devoted to the Ministry of \Var 
Transport and the Inland Transport War Council, 
Apart from this, and the fact that the price is s 
what higher than hitherto, there are few 5 
signs of the effects of war upon the extent and variety 
of its contents. Actually, however, there is one omis 
sion which makes it inadvisable to jettison the earlier 
editions too hastily : no detailed British rail iV 
statistics have been since those for 1938, this 
section is no longer included. In its place appear 
several new features, among which we note a summary 
of the conductor-rail arrangements used on British 
electric lines, a survey of the development of 
passenger classes, and some accounts of the Railw V 
Clearing House, the Railway Executive Committee 
and the Railway Research Service, with lists of their 
principal officers. The chronology of railway history 
is continued practically to the end of 1941 and the 
sections dealing with other records of facts, such 
railway speeds, non-stop runs, etc., have been exten. 
sively revised. The greater part of the information 
contained in the book relates to British railways, but 
an exception to this general rule is found in the tabular 
statement of electrifications of steam railways, which 
covers all such developments at home or abroad 
Among other interesting data may be mentioned 
a statement of the British railways’ shareholdings in 
road-transport undertakings, which amounted, at the 
end of 1940, to nearly 10,000,0001. 


The British Journal Photographic Almanac, 1942 
Amateur and professional photographers alike have 
regarded this publication as a vade-mecum for many 
years and although the 1942 edition, recently published, 
is less bulky than those of pre-war days, its standard 
of general utility is well maintained. In addition to 
the usual pictorial supplement, which this year com 
prises 32 gravure reproductions of recent work, there 
are a number of special articles, one of which, by the 
editor, Mr. Arthur J. Dalladay, deals with portraiture 
in colour. Other sections of the Almanac are devoted 
to new methods, processes and apparatus for various 
branches of photographic work. One item referred to 
which is likely to interest our readers is the new Kodak 
maximum-resolution plate. This plate has a very thin 
and almost grainless emulsion of the Lippmann type, 
and with suitable equipment a resolving power of 
1,000 lines per millimetre is obtainable. It is recom- 
mended for the production of graticules, and for 
X-ray micrography, as well as for continuous tone 
photography where very high resolution is required 
The Almanac includes formule and instructions for 
photographic processes of all kinds, including cine 
matography and colour photography, as well as tables, 
lists of chemicals and much miscellaneous information 
It is published by Messrs. Henry Greenwood and 
Company, Limited, 24, Wellington-street, Strand, 
London, W.C.2, price 2s. 6d. net in paper covers, or 
3s. 6d. net bound in cloth. 
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THE CONTROL OF COBALT.—Licences are now required 
by importers or manufacturers for the disposal of cobalt, 
and certain specified materials containing cobalt, imported 
into or produced in the United Kingdom. The materia 
cannot be acquired from the importer or manufacturer 
unless he has a licence or unless the acquirer is authoris« 
by licence. Full particulars are given in an Order issued 
by the Ministry of Supply, entitled the Control of No 
Ferrous Metals (No. 10) (Cobalt) Order, 1942 (price 1d 
The specified materials are cobalt-bearing ores, conce! 
residues from which cobalt can ! 
metal; cobalt and 
the acetate, ammonium 
carbonate,” chloride, hydrate, nitrate, phosphate, an 
sulphate. Inquiries concerning the should be 
addressed to the Joint Controllers of Non-Perrous Metals, 
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VALVE-OPENING INDICATOR. 


Tue Opening of screw-down valves used for regulating 
flow. for example, in process work, often requires to be 
precisely determined: For this purpose, Messrs. 
Walker, Crosweller and Company, Limited, Chelten- 
ham. have developed the “ Arkon” valve-position 
indicator, shown in the accompanying illustration. 
The indicator takes the place of the ordinary hand- 
wheel in the case of a small valve but it can be fitted to 
larger valves by attachment to the handwheel. The | 
indicator, in effect, measures the distance between the 
and the spindle gland, thus indicating 





har dw heel 


the lift of the valve. The handwheel-indicator 
body is formed with a long tapering boss which | 
is slipped over the valve @pindle and secured by 
four set-screws. A small boss at the side accom- 


modates a rod attached by a set-screw to a fork 
embracing the spindle. A helical compression spring 
between the subsidiary boss and the fork keeps the 
latter in contact with the gland nut; thus axial 
movement of the spindle causes the rod to enter 
farther into, or be withdrawn from, the small 
the position of this rod determining the position of the 
pointer on the dial. 


boss, | 
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The indicator dial is graduated in a semi-circle with 
« number of divisions between “ open” and “ shut,” 
over which the pointer moves. To enable the move- 
ment of the pointer to be distinguishable at a glance, 
there is attached to one side of it a semi-circle of trans- 
parent red material. In the fully-open position the 
semi-circular dial is wholly covered, though not com- 
pletely obscured, by the red material, so that this 
position can be seen at once even in a bad light. With 
the valve closed the dial is seen wholly white, while 
intermediate positions are as unmistakably indicated. 
The pointer is mounted on a spindle co-axial with the 
valve spindle and carrying a small pinion meshing 
with a swinging quadrant, which is extended on the 
opposite side of its pivot in a short arm. The end 
if the actuating rod is finished with a conical surface 
which bears on the short arm of the quadrant. Con- 
tact between the rod and arm is maintained by a 
hair spring on the pointer spindle. Owing to the | 
conical end of the rod, the quadrant is deflected, with 
orresponding rotation of the pointer, when the hand- 
wheel-indicator descends or ascends. The conical form, 
however, is markedly asymmetrical, the slope varying 
considerably round the periphery of the rod. The 
object of this is to make the indicator suitable for 
valves of different lifts; by turning the rod on its 
ixis, a differently-sloped face is presented to the 
quadrant arm. This adjustment is effected by 
turning the rod so that the indicator presents a wholly 
red surface when the valve is fully open and a white 


| for boys) and a minimum weekly wage of 41. 5s. was 





one when it is completely closed. 





ENGINEERING. 


LABOUR NOTES. 


At its opening session last week, the annual conference 
of the Labour Party approved the proposals of the 
Mineworkers’ Federation of Great Britain for the 
war-time requisitioning of the coal industry and its 
control under a national board. Details of the scheme 
have already appeared in these Notes. The Govern- 
ment, at the time of writing, has the proposals under 
consideration, and intends, it is understood, to deal 
with them and with the wages claims in a White Paper. 

The claim of the Mineworkers’ Federation of Great 
Britain for a wages increase of 4s. a shift (2s. a shift 





discussed for four hours on Thursday last week by the 
Consultative Committee of owners and miners. No 
decision was, however, reached, and a brief official 
announcement, made at the close of the meeting, was 
in the following terms :—** Both sides have agreed 
jointly to report the course of their consideration of the 
question to representatives of the Government.” 


Mr. Fred. A. Smith, who, as general secretary of the 
Amalgamated Engineering Union, is editor of the 
organisation’s Monthly Journal, says, in the May issue 
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his three opponents was 14,695, Mr. J. Hutchinson, of 
Eltham, receiving 6,724 votes, Mr. J. W. Herdman, of 
Barrow, 5,005 votes, and Mr. W. T. Elliott, of 
Lewisham, 2,966 votes. 


The Amalgamated Engineering Union recently 
presented to the Shipbuilding Employers’ Federation 
(1) A claim that employees transferred from district to 
district or from firm to firm should not suffer financial 
loss in respect of their wage rate, and (2) a claim that 
a special bonus of 25 per cent. should be paid to all day 
employees. The employers rejected claim. (1), stating 
that the circumstances in shipbuilding were not similar 
to those in engineering, and that in the case of a few 
isolated instances the men transferred were of the 
skilled class whose rates were generally uniform 
throughout the country, except in one or two districts 
| from which it was most unlikely men would be trans- 
ferred. With respect to claim (2), the employers inti- 
mated that they were prepared to apply the terms of 
the agreement, made with the Engineering and Allied 
Employers’ National Federation, providing for a pay- 
ment of 8s. a week above the district rate to maintenance 
men, inspectors, setters-up and markers-off. 


Clause 4 (g) of the National Agreement relating to the 


of that publication, that workers in the engineering | employment of mechanics in the flour-milling industry, 


and allied trades, and particularly members of the | 
Amalgamated Engineering Union, “ must have won- 


to which the Flour-Milling Employers’ Federation and 
|the Amalgamated Engineering Union are parties has 


dered what the newspaper paragraphs meant which | been varied to read as follows :—‘ All hours worked 


asserted that a move was on foot to create one big 
union for the industry.” The agreement to re-establish 
the Joint Trades Movement—to which the paragraph 
specifically referred—is, he admits, “an important 
development but it does not mean amalgama- 
tion of the unions—yet.” The Amalgamated Engin- 
eering Union was at one time associated with the 
Confederation of Shipbuilding and Engineering Unions 
in the Engineering Joint Trades Movement, but the 
machinery on which the organisation operated proved 
to be unsatisfactory, and it accordingly withdrew. The 
difficulty was very largely due to a lack of balance in 
the representatives of the unions which favoured 
organisations whose interests were not, as are those 
of the Amalgamated Engineering Union, exclusively 
concentrated in the industry. 





* Discussions into which we entered last month,” 
Mr. Smith goes on to say, * produced what we believe 
to be a more workmanlike arrangement. Steps are 
being taken to re-establish the Joint Trades Movement 
on the basis of an agreement which meets the views of 
our union executive as to the balance of representation 
between the union and the other component unions 
in the Confederation, and the new basis provides for 
due weight being given to our union’s views and to| 
the decisions of its national bodies on matters of policy 
involving an approach to the employers. We hope 
that the difficulties which disabled the operation of the } 
joint trades machinery in past years have thus been 
removed.” 


The revival of the Joint Trades Movement is not the | 
only important development of the kind in which the 
Amalgamated Engineering Union has recently taken 
part. The scheme for the setting up of Joint District 
Trade Union Production Committees is another, and 
the proposal—which came from the Trades Union 
Congress General Council—to form a National Advisory 
Committee, composed of representatives of the General 
Council and representatives of the engineering trades, 
one more. Some details of the Joint District Produc- 
tion Committees have already been given in these 
Notes. As the Amalgamated Engineering Union is, 
under the group system of election, already represented 
on the General Council, the need for such an Advisory 
Committee is not, at first sight, easy to see. 


It is known, however, that, for some time, the 
Amalgamated Engineering Union—whose total mem- 
bership is, by the way, 642,057—has felt that the group 
system of representation, which gives it only one 
member on the General Council, does less than justice 
to its position in the industry and the Trade Union 
Movement. A union which spreads over a number 
of industries may have several representatives, while 
one like the Amalgamated Engineering Union may 
have only one representative—may, indeed, have to 
share its representation with other organisations whose 
trade interests are far smaller and less direct. Mr. 
Smith expresses the opinion that the decision to set 
up this National Advisory Committee will go some 
way to remove this anomaly. 


Mr. Tanner has been re-elected president of the 
Amalgamated Engineering Union on the first ballot. 


| between 12 midnight Saturday and 6 a.m. Monday shall 


be paid double time.” 


At last week’s conference in London of the Labour 
Party, Mr. Harold Laski, on behalf of the executive 
committee, moved the following resolution :—** This 
conference affirms that there must be no return after 
the war to an unplanned competitive society, which 
inevitably produces economic insecurity, industrial 
inefficiency, and social inequality. It notes that the 
pressure of war has already necessitated far-reaching 
Government control of industry, central planning of 
the nation’s economic life, and the surbordination of 
many private interests to the common good, and urges 
that this process be carried farther in order to achieve 
swift and total victory. It declares that measures of 
Government control needed for mobilising the national 
resources in war are no less necessary for securing their 
best use in peace, and must therefore be maintained 
after final victory is won. It regards the socialisation 
of the basic industries and services of the country, and 
the planning of production for community consump- 
tion, as the only lasting foundation for a just and pros- 
perous economic order im which political democracy 
| and personal liberty can be combined with a reasonable 
standard of living for all citizens. The conference 
| therefore affirms that it is urgent to undertake without 
delay the necessary preparation for the vital changes 
here proposed.” 





Mr. Deakin, acting general secretary of the Transport 
and General Workers’ Union, proposed a resolution 
urging on the Government “the necessity for co- 
| ordinating all forms of transport—road, rail and inland 
waterways—under national ownership with special 
emphasis on the need to take immediate steps to meet 
the war-time requirement for an effective transport 
system.” The resolution was carried unanimously. 


Mr. James Griffiths, for the executive committee, 
moved a comprehensive resolution on the subject of 
social security after the war. It declared that all 
possible precautions should be taken now to avoid the 
dislocation that might arise in the transfer of industry 
from war to peace and the demobilisation of the men 
and women in the armed forces, civil defence and 
civilian war work. It further declared that the 
Labour Party believed that the child should be treated 
as a national asset, by the creation of a scheme of 
family allowances, welcomed the establishment of the 
Inter-Departmental Committee to survey the existing 
national schemes of social insurance and allied services ; 
and continued :—** In the view of the Labour Party 
there should be (a) one comprehensive scheme of social 
security, (b) adequate cash payments to provide 
security whatever the contingency, (c) the provision 
of cash payments from national funds for all children 
through a scheme of family allowances, and (d) the 
right to all forms of medical attention and treatment 
through a national health service.’ An amendment 
was proposed by a representative of the Associated 
Society of Locomotive Engineers and Firemen to leave 
out the scheme of family allowances. It was defeated 
by 1,718,000 votes to 690,000. An amendment sub- 
mitted on behalf of the Leigh divisional party to 
provide * that contributions from wages and industry 
be discontinued and the total cost of all insurance 








He polled 46,030 votes, while the aggregate cast for 


schemes be met from Exchequer funds” was rejected. 
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WATER-POWER AND THE PRODUC-| !932 most of the development was carried out under | during the past 50 years or so has brought Canada from 


TION OF METALS.* 


By W. T. Hatcrow, M.Inst.C.E. 
| 

HYDRO-ELECTRIC power is extensively employed in | 
the mining of ores, as well as for electrometallurgical | 
and electrochemical processes ; it is quite common to | 
find one hydro-electric plant supplying power to several 
of these industries within a limited area. Electricity 
is used in the production of many metals and alloys. In 
some cases it is essential, as for the manufacture of 
aluminium, sodium, calcium, and, in certain processes, | 
for magnesium ; in others it is more economical and it 
raises the quality of the finished product, as in the 
case of copper, lead, tin, nickel, gold and silver. Also, 
it is advantageous if electricity can be used in the 
processes of winning copper, zinc and cadmium. Other 
uses are in electric furnace products, namely, the | 
various ferrous alloys such as ferro-tungsten, ferro- 
vanadium, ferro-silicon, ferro-manganese, and ferro- 
chromium ; here again it is mainly a case of economy 
and greatly increased quality, but it is almost an| 
essential in the production of graphite, silicon, calcium 
carbide, and fused alumina. Considerable electric 
power is necessary for the production of these metals ; 
aluminium requires about 20,000 kWh per ton, ex- 
cluding the power necessary for mining the ore. 
Magnesium also requires 20,000 kWh, zine 3,500 kWh, 
and copper 250 kWh per ton. These figures give an 
idea of the enormous quantities and the wide variation 
of power utilised, thereby making it essential that the 
cost be as low as possible. . 

For the purpose of extracting ore from the earth, 
power must be generated within reasonable distance 
from the mines, and, if water is not available, steam or 
oil is used as a source of power. On the other hand, | 
the metal can be extracted from the ore at the mine 
or it can be transported to a source of cheap power. 
The former method has the advantage of saving trans- 
port costs, as the bulk of ore to be carried is invariably 
greater than the weight of metal produced. Also, it 
often occurs that the raw materials are available in one | 
country while the metal is to be produced for use in 
another, and it is then a sounder proposition to install 
the reduction plant ip the latter in order that it may 
benefit by the industry to the utmost. For example, 
Britain’s chief source of bauxite before the war was 
France, and it is only natural that British labour should 
be employed for the production of aluminium for our | 
own consumption, in preference to French, as would 
be the case if the works were situated at the mines. 

When dealing with water power and its application 
to the reduction of metals by means of the electric 
furnace, it is necessary to study the availability of the 
requisite raw materials withth a reasonable distance 
from the point at which power can be generated. It is, 
of course, practical to transmit power over considerable 
distances, if necessary, to the most favourable site for 
the reduction works and to the mining areas, but if 
raw materials have to be brought from overseas, 
the question of transport costs has to be considered 
carefully. Taking the production of aluminium as an 
example, it has been found that about 15 tons of mate- 
rials have to be transported for each ton of aluminium 
produced. Thus, if the reduction is carried out in a 
country having none of the raw materials, fifteen times 
more shipping space will be required than if the finished 
product were to be imported. This, of course, is the 
extreme case, as just over a quarter of the total raw 
materials are used at the electric furnaces in the pro- 
duction of aluminium, but it serves as an illustration 
of the advantages of carrying out the whole process of 
reduction as near as possible to the points where the 
raw materials are available. On the other hand, it is 
highly improbable that all the raw materials would be 
found in a country where the primary one is plentiful. 

Owing to the limited potential water-power resources 
in this country, our electrometallurgical industries 
served by hydro-electric power must be developed 
abroad rather than at home. Large plants have in fact 
been established in parts of the British Empire, and the 
potential power available for development is immense. 
The United States of America, however, has at present 
the largest output of hydro-electric power applied to 
the production of metals, and some of the more recent 
plants providing power have been planned on a large 
seale and have necessitated the construction of some of 
the largest structures ever built by civil engineers. 
The following is a brief summary of some of the more 
important water-power plants which have been built in 
various countries for the metal industry. 

United States of America.—By the end of 1940, the 
United States of America had installed over 21,000,000 
h.p. of hydro-electric power capacity, which is nearly 
33 per cent. of their potential water power. Until 





* The 32nd May Lecture, delivered before the Insti- 
tute of Metals, in London, on Wednesday, in May 13, | 
1942. Abridged. 


private initiative, but since then there has been a 
tendency for the Federal Power Commission to dis- 
courage private concerns from developing water power 
and itself to launch vast schemes involving central 
stations for the supply of electricity over wide areas. 


an almost purely agricultural country to one of out. 
standing industrial importance. In 1890, water-power 
installations in Canada amounted to 71,515 h.p., but by 
January 1, 1942, this figure had reached 8,845,000 h.p. 
Further installations are in course of construction and 


Many of these schemes are also built for water supply | will add some 650,000 h.p. during the next 18 months. 


electricity. 


|and river regulation, as well as for the generation of | The pulp and paper industry is the largest consumer 
Typical examples of this large scale | of electric power in the Dominion, but the hydro-electric 


development involving central power stations are to be | plants also supply power to mines, electrochemical a) 
found in the Grand Coulee and Boulder Dam projects. | electrometallurgical industries, railways, and mun 


| The Grand Coulee Dam and power plant, situated in | palities. 
the State of Washington, were built by the Bureau of tendency to develop water power for central electric- 


As in the United States of America, there ix 4 


Reclamation and form a part of the development of the | station use and electricity is then distributed generally. 
Columbia River. In addition to the generating station, Even mining companies often start power companies 


there is a pumping installation at the dam to provide 
irrigation water for the Columbia Basin Reclamation 
Scheme. Power is sold for domestic use and for metal- 


| for the production of gold, silver, copper, aluminium, 


lead, zinc, antimony, cadmium, magnesium, tungsten, 
manganese, and other metals. The State College of 
Washington is conducting surveys and experiments so 
that this low-cost power may be used effectively in the 
production of light metals, alloys, and fabricated pro- 
ducts. There are deposits of raw materials in the State 


and buy power from them for operating the 
and also sell the power elsewhere. 
The Beauharnois plant situated in the Province of 


mines 


| lurgical operations, enabling industries to be developed | Quebec is another example of the development of water 


power for central-station use. Power is sold for public 
supply and also to metal and alloy production works 
at Kingston, Ontario. Water is taken from the St 
Lawrence River, utilising a fall of 80 ft. between Lake 
Francis and Lake St. Louis. The dam, which is 
formed of a series of piers and control gates, has a crest 
length of 4,500 ft. and a maximum height of 31 ft. 


of Washington capable of producing magnesium and | Water is conveyed from an intake in the river to the 
aluminium, both of which metals are of increasing | power house built into the dam, by a 15-mile power 


importance to-day. 

The dam has a larger volume than any other dam in 
existence, and it is three times the size of the next 
largest structure of its kind in the world. The catch- 
ment area above the dam is 74,100 sq. miles, giving 


} and ship canal. 


a mean flow in the river at the dam site of 110,000 | 


cusecs. The impounded water will back up in the 
river for a distance of 150 miles, thus forming a 
huge reservoir to regulate the flow of water. The 
dam is 550 ft. high and contains 
cub. yds. of concrete. 


the downstream side of the dam. A feature of the 


over 10,000,000 | 


The power houses are built into | 
| 2} million h.p. 


. ° . | 
construction of this huge mass of concrete was that, in | 


order to prevent excessive rise in the temperature of 
the concrete during setting, some 2,000 miles of 1-in. 
diameter steel tubing was placed in the dam through 
which river water was circulated. 
in 1933 and the main part of the dam was finished by 
1938. The plant was first operated in 1941. 
fully developed the power plant will consist of 18 main 


The scheme, when fully developed, is 
capable of producing 2,000,000 h.p., and the turbines 
installed so far have a total capacity of 689,000 h.p 
The turbines are of the Francis type, each giving 
53,000 h.p. with a head of 83 ft. 

A large-scale hydro-electric power development for 
industrial purposes is to be found on the Saguenay 
River in the Province of Quebec, where power is 
generated chiefly to serve the aluminium works at 
Arvida. The total power resources of this river, 
developed and undeveloped, are calculated to be 
When the scheme is completed there 
will be three main power plants at Ile Maligne, Chute 
a-Caron, and the Shipshaw River, respectively. The 
Ile Maligne plant has been in operation since 1925 and 


| supplies power to the pulp and paper industry as well 


Work was started | 


When | 


as to the aluminium industry. At Chute-a-Caron a 
dam is built across the Saguenay River to provide water 
for the power plant. Provision is made at the dam for 


| passing considerable floods, as the dam is not intended 


150,000-h.p. Francis reaction-type turbines, each driv- | 


ing generators rated at 108,000 kW, and three auxiliary 
14,000-h.p. Francis turbines each driving generators 
rated at 10,000 kW. The full power development will 
therefore be 2,742,000 h.p., but only three main sets 
and two auxiliary sets have been installed so far. 


As mentioned previously, the early development of | 


water power in the United States was carried out by 
private undertakings, and among these the aluminium 
industry was responsible for much of the work. 
example of this was to be found on the Little Tennessee 


An | 


River, where, in 1912, the development of a complete | 


area was started purely to provide power for the 
aluminium industry, though it has now been turned 
over to the State. A reduction plant was put down 
at Alcoa, Tennessee, and a supply of electricity is now 
fed to these works from five hydro-electric power plants 
on the Little Tennessee River and its tributaries, 
namely Cheoah, Santeetlah, Calderwood, Glenville, and 
Nantahala. At Cheoah there is a concrete dam, arched 
in plan and approximately 230 ft. high. The power 


house contains four turbines each with a capacity of | 


30,000 h.p. The power is transmitted at 154,000 volts 
a distance of 28 miles to the reduction works at Alcoa. 
The Santeetlah dam is 205 ft. high and water is con- 
veyed to the power house through a 5-mile tunnel and 
pipe line. The power house contains two 33,000-h.p. 


Francis-type turbines operating under a maximum head | 


Power is transmitted at 154,000 volts to the 
of the Cheoah-Alcoa transmission line. 


of 660 ft. 
Cheoah end 


The Calderwood dam is 230 ft. high and water is con- | 


veyed to the power house through a pressure tunnel 
about half a mile long. The power house, as built, 
contained two 56,000-h.p. Francis-type turbines, but 
space was provided for a third unit of the same size. 
The two most recent developments are at Glenville 
and Nantahala. These plants together add 90,000 h.p. 
to the total capacity. 
these two developments is the single turbine in the 
Nantahala station, which is of the Francis reaction type 
operating under a maximum static head of 1,005 ft. 
Impulse turbines have previously been employed with 
such heads, but the use of a reaction turbine here 
marks progress in obtaining better efficiency with 
decreased costs. Power is transmitted at 154,000 volts 


}now run by the Hydro-Electric Commission. 


The main point of interest about | 


for water storage. The original installation in the 
power house consisted of four 65,000-h.p. turbines 
During 1941, however, the output of the power house 
was increased by adding two more 65,000-h.p. units 
and by changing the runners of three of the existing 
turbines to give 70,000 h.p. each. 

The third development of the scheme is now in hand 
under the war-expansion programme. This consists of 
a power canal leading from an intake beside the Chute 
a-Caron dam to a point above the new power house 
beside the Shipshaw River. The total output of the 
first installation as planned will be 510,000 h.p. in 
six units of 85,000 h.p., but when fully developed this 
station will be capable of producing 1,000,000 h.p. 
The Chute-a-Caron station supplies practically all its 
power to the aluminium works at Arvida and the 
Shipshaw station will also supply energy to these works 
when it comes into use. 

Australia and Tasmania.—Though a certain amount 
of water-power development has taken place in Aus 
tralia, it cannot be said that the country is particularly 
well placed in the matter of water resources, and I have 
therefore chosen to describe a scheme which has been 
carried out in Tasmania, as being more appropriate 
to this lecture. The Waddamana power scheme was 
constructed in the first place for the purpose of supply 
ing cheap power for the production of electrolytic zinc, 
but the scheme later developed into a central-station 
plant supplying power not only for the production of 
zine but for general purposes throughout the length 
of the island, including the carbide industry, and it is 
The 
main source of power lies in the Great Lake, which is 
augmented by the water of the Ouse River, this being 
brought into the Great Lake by aqueducts. The 
regulating dam is situated in the Shannon River at 
the outlet from the Great Lake. Water is dicharged 
from openings into the original bed of the river and 
flows down for a distance of 5 miles before being 
diverted into the Waddamana canal by means of a 
weir. The canai discharges into a natural lagoon from 


| which the water passes to the power house through 


from Glenville to Nantahala, a distance of 37 miles, | 


and the combined output of the two stations is trans- 
mitted a further 19 miles to link up with the main 
transmission system at Santeetlah. 

Canada.—Canada is favourably placed for the 
development of water-power resources and thus for 
the production of low-cost electricity. 


pipe lines. 

The pipe lines form a feature of special interest, for 
they are constructed in timber for part of their length. 
There are four timber pipe lines in all, one being 48 in 
and three being 60 in. in diameter. At the time when 
these pipes were constructed, it was difficult to obtain 


| steel pipes, owing to the fact that steel plates were 


Development 
‘ 


requisitioned for military purposes, and_ therefore 
timber was used as far as possible. In one of the lines 
the timber pipe is subjected to a préssure head of 
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300 ft. at its lower end. The power house contains 
two Pelton-wheel turbines of 4,900 h.p. each and seven 
turbines of 8,000 h.p. Three transmission lines radiate 
from the power house, one going north to Launceston 
and two going south to Hobart. There are sub-stations 
at Launceston, Bridgewater, Hobart, and Electrona. 
The two latter supply power to the Electrolytic Zinc 
Company end to Carbide and Electro - Products, 
Limited, respectively. 

Norway.—Norway is a country rich in mineral ores, 
and the mining and smelting of iron and copper are 
industries which have been carried on for many years. 
The country does not possess large coal deposits, but 
has many facilities for the development of water 
power. It was therefore natural that use should be 
made of the water power, thus opening the way to 
industrial development. By 1932, 2,737,000 h.p. had 
been developed, and since then several new plants 
have come into operation, but no recent figures of 
their capacity have been made available. The electro- 
chemical industry was started at about the end of 
last century, when the first carbide furnaces were 
operated at Hafshund, Borregaard, Meraker, and 
Notodden. This led to the production of metals, 
the aluminium industry being started in 1908 and 
later the zinc industry in 1929. Owing to the widely 
varying conditions existing, many different types of 
water-power plants have been constructed, utilising 
heads from less than 3 ft. up to as mucli as 3,290 ft. 

The Tyssedal power plant provides a good example 
of a high-head scheme which supplies power to electro- 
chemical and electrometallurgical industries. Whereas 
the plant was originally constructed to serve a carbide 
works at Odda, at the head of the Sorfjord, it now 
supplies power also to an aluminium works situated 
near the power house and to a zinc works on the 
opposite side of the fjord. These industries were 
brought to this site purely on account of the available 
hydro-electric power. The scheme utilises the waters 
of the River Tysse, which rises in the Ringedal Lake 
and flows into the Serfjord. The regulating dam is 
108 ft. high and water is conveyed to the power house 
on the shore of the Sorfjord by a system of tunnels and 
pipe lines. The power house contains 15 Pelton-wheel 
impulse-type turbines totalling 153,000 h.p. The 
turbines are coupled directly to three-phase generators 
producing current at 12,500 volts. Power is trans- 
mitted by overhead lines to the aluminium and 
carbide works and by submarine cables across the 
Serfjord to the zinc works on the opposite shore. The 
carbide works at the head of the Serfjord are 3} miles 
from the power house. Two further developments 
of this scheme are possible, which will double the power 
output. One development consists of utilising the 
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| country, and has done much to further water-power 
development from a technical as well as from an eco- 
nomic point of view. The Forshuvudforsen power 
plant forms a part of the area developed by the Stora 
Kopparbergs Company to supply power to its various 
works, including copper, steel pulp, paper and sawmills. 
A dam is built across the River Dalalven and the power 
house is built beside the dam, forming one of the 
abutments. The first installation in the power house 
consisted of two Francis-type ‘reaction turbines with 
single-wheel runners on vertical shafts, each having a 
capacity of 7,350 h.p. Later a third unit was added, 
consisting of a propeller turbine of about 9,870 h.p. 
Italy.—Italy has developed its hydro-electric re- 
sources to a high degree. The country claims, in fact, 
to have been the first to utilise water power for the 
production of electricity and to distribute it solely for 
industrial use. By 1933, 7,000,000 h.p. had been 
installed, and since then more plants have been brought 
into service. Over 50 per cent. of this power is used 
for mechanical industries and 11 per cent. for electro- 
metallurgical and electrochemical industries. Like 
Sweden, Italy has built power stations with a view to 
keeping up the high architectural reputation which it 
. Its power plants are situated in the Alps 





Ovretysse falls to drive a power plant situated on the 
Ringedal Lake above the regulating dam, and the /| 
other possibility is to utilise the head between the 
Ringedal and Velte Lakes. 

_ Sweden.—Sweden is similar in almost all respects to 
Norway in relation to water-power development and 
in the possession of rich mineral ore deposits. Most of 
its developments are in low-head schemes and 
2,000,000 h.p. had been utilised by 1933. I should like 
to point out here the extreme artistic beauty with 
which Sweden has been able to endow all her hydro- 
electric plants. This country might be used as a model 
to show that factories, which may people believe can 
only be ugly, really can be constructed so that the 
surrounding charm of the country is not in the least 
destroyed. As an example the Trollhattan works are 
of special note. 

_An interesting system known as the “ Swedish 
System’ has beer organised for the utilisation of 
water-power resources. Under this system the country 
is divided into areas which are developed either by the 
State or by municipal or private concerns. The 
system is based on certain competition, but there is also 
considerable co-operation between the various power- 
distributing enterprises which has brought about a 
most efficient network of power lines through the 





obtain their power from the central stations in the 
neighbourhood. 





and in the Appenines, and utilise all the streams and 
torrents formed by the innumerable glaciers. The 
group of stations in the Valle d’Ossola are characteristic. 
They have an output of over 185,000 h.p. and the works 
consist of 10 dams and 11 power stations, together with 
aqueducts and pipe lines. 

Another interesting development is the harnessing 
of the Piave River. The upper waters of the Piave are 
dammed by a low barrage 1,300 ft. long. The water is 
diverted through another valley to Lake Santa Croce 
by an open aqueduct more than 5 miles long. It is 
then taken from the lake to the first power station at 
Fadalto by a short pipe line. The water is discharged 
from the power station to another lake, Lake Morto, 
which is used as a regulating reservoir for the second 
power station, where the discharge is again utilised by 
passing it through a short tunnel to a station at San 
Floriano. The water from this station is then con- 
ducted to two more stations the discharges from which 
are used for irrigation. The total capacity of these 
works is 265,000 h.p. These schemes do not produce 
power solely for the use of the metallurgical industries, 
but when these industries are set up they arrange to 





(T'o be continued.) 


TUG DESIGN.* 
By A. R. Taytor. 

Tuas and their design have not been stressed by naval 
architects so much as other classes of merchant shi pping, 
in spite of their universal importance. Without such 
ships, much of the world’s shipping could not operate, 


-|and docking, undocking, salvage and the carriage of 


cargoes in barges would be an impossibility. The lack 
of literature on the subject is hard to understand, taking 
into consideration that, from the earliest days of the 
steamship, power-driven vessels have been designed or 
adapted for the towing or maneuvring of vessels 
unable to propel or to manceuvre themselves. Tugs 
may be classified according to their duties as ocean 
towing, salvage and rescue towing, harbour and coastal 
towing, docking work, or river and canal towing. 
These five classes are illustrated on this page. 

The questions arising in the design of tugs are often 
settled by the tug owner, but the designer must satisfy 
the basic requirements for each class of tug under the 
heads of stability under all conditions, manceuvrability, 
towing power, and strength and details of construction. 
It is evident that particular additional requirements 
are superimposed by the nature of the work of each 
class of tug. Taking the requirements in the order 
given, it is seen that stability under ocean conditions 
is required for classes (a) and (b) in addition to the 
special stability required in tugs beyond that normally 
quoted for general merchant shipping. The apparent 
excess of stability required for tugs is necessary on 
account of the vertical heeling moment of the towing 
cable, and must be given special consideration when the 
tug is in the light condition. It is considered that the 
GM in the light condition should not be less than 
1-0 ft. for classes (a) and (b), 1-75 ft. for classes (c) 
and (d), and 2-0 ft. for class (e). 

It can hardly be said that manceuvrability is more 
important in one class of tug than in another. It is 
essential that a tug shall have helm under all conditions ; 
therefore, the point of tow (tow hook, winch, etc.) 
should be placed so that the tug can be steered without 
interference from the load on the cable. This can 
be attained by positioning the point of tow about 
2 ft. aft of the LC G, so that the after prismatic body 
coefficient is greater than the forward. Good man- 
ceuvrability calls for a large rudder area. The optimum 
rudder area may be calculated from the relation, for 
classes (a) and (6), area of rudder = area of immersed 
water plane x 3; and for classes (c), (d) and (e), 
area of rudder = area of immersed water plane Xx ;, 
with helm up to 50 deg., port or starboard. A high 
free-running speed is required by the nature of the 
work of classes (a) and (6), but it is not necessary in 














classes (c), (d) and (e). The speed requirements will 
be laid down by the tug owners, and the motive power 
required will be calculated by the use of one of the 
approved formule given by Taylor, Baker, etc. The 
resultant towing effort can then be calculated from the 
following relation :— 

Towing effort in tons = estimated indicated horse- 

power (free running) x 0-01125. 

Special consideration must be given to the strength 
of construction of the bow of tugs in classes (a) and (5),- 
particularly when they may be required to assist or to 
tow vessels in mid-ocean or under winter conditions in 
northern waters. Excessive pressure on the hull struc- 
ture will be caused in the first class by large seas, and 
in the second, by ice formation. In classes (c), (d) 
and (e), ample strength must be allowed at bow and 
stern, in order that they may cope with their duties 
as “ maids of all work ”—pushing, towing alongside 
and exerting dead pulls. Tow hooks are not con- 
sidered necessary in classes (a) and (6), and tugs of 
these classes should be equipped with self-rendering 
winches in conjunction with a towing beam and rollers, 
so that the tow cable can be worked over the stern for 





* Paper contributed to the Institution of Naval 
Architects for written discussion. Abridged. 
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direct pulls, or led forward through a fairlead at the 
centre of the bow when the tug may be required to 
act as a rudder to a rudderless vessel. In class (c) 
it is optional whether a winch is fitted in addition to the 
tow hooks. The deck line of the stern of any class of 
tug should be a curve, of such a shape that in moving 
a vessel from a quay the tug can be moored alongside 
the vessel so that its own centre line is at an angle of 
about 10 deg. to that of the vessel. 

In his book, The Naval Constructor (Chapter II, page 
45), C. Simpson, M.I.N.A., gives the following general | 
equation for the preliminary design of ships : 


Breadth (B) \/ [™ . aA; =F\] Ss 
ba m 


where 
M height of metacentre above base. 
d = mean draught B.Ps. 
@ = area of waterplane. 
8 block coefficient. 


moment of inertia coefficie nt | 


m B.M. coefficient : 





block coefficient 


This equation can be used for the preliminary design | 
of the | 
j the eddy-current drag produced being used to 
| the indicator. A magnetising or de-magnetising coil 


of tugs by the insertion, for the constants, 
approximate figures given in Table I, herewith 


TABLE I. ipproximate Design Constants. 
Class of Fy 
Tug } KG MD.| B . - Condition, 
Feet 
—_ BL 63 | | 7s 
| | 
(a) | O-85 | 0-475 0-700 0-089 | 1-00 
(db) 0-93 0-480 0-679 0-086 | 1-00 
(ec) | 0-82 0-530 0-750 0-O91 1-75 
(d) 0-78 0-464 0-702 0-091 1-75 
(e) 0-37 0-460 0-695 0-004 2-oo 
TABLE I1l-——Proportions of Tugs. 
I I ; 
Class of Tug : 
Bb Db H 
" — 
(a) 5-75 9-00 | 2-50 
(d) 4-50 9-50 2-50 
(c) 4-50 8-OO 2-50 
(d) | 4-50 8-00 2-50 
e) | $-30 7-30 2°50 


For preparing dimensions, after the calculation has 
been made for the beam, the proportions given in 
Table II may be used, L being the length on waterline, 
in feet; D, the moulded depth, and H the mean 
draught (deep condition). 

Using Taylor’s curves for estimating powers, the 
values given in Table III are obtained; in this table, 


TABLE III.—Powering of Tugs. 
| y 
Class of Tug L JL j 
ey | Free Bunnies 
(a) 250 1-15 
(b) 300 1-10 
(ec) 330 1-07 
(d) 310 1-20 
(e) 320 1-15 


A displacement (deep condition), L 
waterline, and V = speed in knots. A useful formula 
for arriving at an approximate value for the block co- 
efficient has been found to be : 

y 
sy ~_—— 


“-<VL 


B 1-08 


where V = speed, in knots, free running, and L 
length on waterline. 

As an example: required the dimensions for the 
design of a rescue tug with a mean draught of 10 ft. 
6 in. in the light condition, and a reserve of buoyancy 
of 30 per cent. Using freeboard tables, a moulded 
depth of 16 ft. 0 in. is proposed ; therefore, K G 
16 x 0-93 14-88; GM 1-00; KM 15-88. 


Proposed beam : 


/ [rs 88 — 10-5 5 x 0-679 — 2 x 0-48 10-5 
V 6 x 0-679 Ion 


34-25 ft. 


Using L 4°5,L 154-125 ft. 
B 


. I ~ . , _ 
Using D 9-5, D 16-21 ft. The proposed dimen- 


sions, therefore, are 154 ft. by 34 ft. by 16 ft. 


the displacement 


On a mean draught of 10 ft. 6 in., 
will be 754 tons. 





| meter mechanism. 


| same speed and has a conducting segment 11, 


length of | 
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ELECTRICAL APPARATUS. 


543,148. Magnetising Apparatus. J. H. Reyner, of 
reham Wood. (2 Figs.) August 9, 1940.—The 
apparatus is designed for use in the adjustment of 
certain types of speed-indicating instruments which 
consist of a rotating magnet inside an aluminium cup, 
operate 


shown conventionally at 2 is placed round the speedo- 
Current is obtained from alternating- 
current 50-cycle mains and is supplied to the coil 2 ina 
succession of separate unidirectional pulses by a recti- 
fier 4 and a pair of commutators 7 and 8, the magnetising 
or de-magnetising effect of the pulses being determined 
by the position of the change-over switch 6. The com- 


mutators 7 and 8 are éonnected in series in the circuit 


and driven by a synchroneus motor 9. The voltage of 
the magnetising or de-magnetising current is controlled 
by an auto-transformer 10. 
quick succession of interruptions of the current by being 
rotated at different speeds and having their conducting 
segments of different lengths. Thus, assuming that the 
motor 9 runs at 750 r.p.m., the commutator 7 runs at the 
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(543,/48) 
which sub- 
tends 90 deg. ; while the commutator 8 is driven through 
a 5 : 1 reduction gear 12 and has a conducting segment 13, 
which subtends 72 deg. 


and the other, 8, closes the circuit just before the rectifier 
becomes conducting and breaks it just after it has 
ceased. Thus the commutators actually make and break 


| at points of zero current, so that a large instantaneous 


power can be handled without arcing. The commutator 7, 


running at 750 r.p.m. and having a 90-deg. segment, selects 
It is timed to make and break | 


one cycle in every four. 
at negative peaks when the rectifier is non-conducting. 
The other commutator 8 runs at 150 r.p.m. and its 72-deg. 


| segment is thus conducting for four cycles in every 20. 


As there is a good overlap relative to the commutator 7, 


| there is no need for critical adjustment of the commu- 


tators. Since both are in series, one half-cycle is selected 


by the commutators once every 20 cycles. In using | 


the apparatus in connection with the setting of a speedo- 
meter, the latter is run so that it should indicate, for 
example, 30 miles an hour. The magnetisation of its 
rotating magnet is then varied until the pointer registers 
with the 30 miles an hour mark. A similar operation is 
then carried out at one or more other speeds. 
February 12, 1942.) 


HYDRAULIC APPARATUS. 
and © y; 


543,753. Valve. Barr, Th P 
Limited, of Kilmarnock, and J. L. Reid, of Kilmarnock. 
(3 Figs.) November 14, 1940.—The invention 
pressure-fluid valve. The valve chest includes a central 
hollow pot-like forging 2, a flanged iniet branch forging 2a, 
and a flanged outlet branch forging 2b, the inner end 
portions of the inlet and outlet branch forgings being 
welded into openings in the central forging 2. A welded- 
on external flange is provided on the open end of the 
forging 2 for attachment of a chest cover 18: 1 is a 
mushroom-like valve element guided for axial move- 





‘ment within the valve chest and 3 is an axially located 


| provided with two screw threads 
| engaged by a pair of non-rotary nut-members which are 


| rotation of the spindle 3, 


abstract in| common pivot carried by 











The commutators effect a | 


| journalled in a neckbush 19 of the 


| valve seat secured in the chest. 


| Steel and Coal Company, Limited, 


| 1940. 
| of the kind in which material is broken by blows from 


One of the commutators 7 closes | 
the circuit to the rectifier anode once every few cycles | 


( Accepted | 


same cross-sectional shape, 
| channels. 


is a) 





rotatable valve-operating spindle disposed transversely 
of the axis of the valve element 1. The spindle 3 ix 
4, 5, of opposite hand 


operatively connected through the medium of a pair of 
toggle links 8, with the valve element 1, so that, on th. 
the nut-members are moved 
apart from or towards one anot'ier and the valve ele 
| ment 1 is axially displaced. The links 8 are pivotal) 


connected to the respective nut-members ; they converg: 


in the direction towards the valve element 1 and connect 
at their ends adjacent to the valve element, with a 
lugs on the valve element 
One end of the spindle is journalled in a bush 14 carried 
by a socketed plug screw-threaded through fhe wall of 
the valve chest 2, and the other end portion of the 











spindle projects from the valve chest through a stuffing 
box 16 and a gland, both carried by the cover 18 which 
is fitted to the valve chest, the end portion being 
stuffing box. The 
spindle is fitted with an 
spindle is axially located 
element 1 is pro 


external end portion of the 
operating handwheel. The 
by annular shoulders. The valve 
vided with guiding wings 20 which enter an annular 
When the spindle 3 
is rotated to cause the nut-members to move towards 


one another, the valve element 1 is displaced towards 


| the valve seat and in the limiting setting of the nut 


members, the yive element 1 is held in engagement 
with the seat by a substantial force exercised on the 
valve element by the toggle-thrusting action of the 
links 8. (dcecepted March 11, 1942.) 
MISCELLANEOUS. 

Crushing Apparatus. The Shelton Iron, 
of Stoke-on-Trent, 
and W. H. Lake, of Stoke-on-Trent. (8 Figs.) July 2, 
-The invention is a heavy-duty crushing apparatus 


541,702. 


| @ falling weight or tup. The tup 1 is free to slide in its 
guide 9 with the lower end of the guide close to the 
| top of a lump of slag from a olast furnace. The guide is 
suspended by a pair of anchor ropes from a crosshead 
mounted on the top of the jib of a crane. The guide 
itself is built up of two opposed channels spaced apart 


by ties. The tup 1 is associated with a block 12 of the 























(541,702) 

which also slides in the 
A lifting hook 13 is dovetailed in the top of 
the tup and secured by set pins passing through plates 
welded to the hook. The block 12 has a suspension ey‘ 
and a lug 16 carrying the pivot for a pair of plates. The 
latter constitute a head equipped with a roller 19 to 
engage the hook 13. The roller and the hook are auto 
matically disengaged when the block 12 has been raised 
high enough to bring the head 18 into contact with 
a stop 22 on the guide. To release the tup from an 
intermediate height, a movable stop ‘is fitted to the 
guide and is operated at will by a cable. (Accepted 
December 8, 1941.) 
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|and the earth and iron core, and this capacitance 


SURGE PROPAGATION —III.* | will be expressed as c farad per centimetre length of 


the conductor. There will also be electrostatic 
By Dr. T. F. Watt, M.LE.E. | mutual capacitance between the flat sides of the 
(Continued from page 403.) | ath turn and the (n — 1)*» turn, as well as between 
th th 
(16) Analytical Investigation of the Penetration of | See meee ee + HT ae 


. . “| Now if an elementary length A z of the edge sur- 
Alternating Pressures and Currents in Solenoid | face of the nth turn be considered, the capacitance | 


increase due to the total capacitance current as given 
| by the expressions (78) and (82) will then be, 


, ; ; de 0 Pe 
- Ain = ten +tyn =chzr 7 —yArnase 





| or, in the limit, 
Ain _ 


ox 


Ben 


x @ = 


ot 


o te 


dian =* (83) 


+yri 


Windings.—A preliminary consideration of the|to earth and core will be c Ax farad and if e, be | Next, suppose that in Fig. 71, A is the self-induc- 


Bec ee o era Ps | the potential to earth of this turn, the corresponding 
appr y 2 crements e | : : - ™ e 
ceriohinn before proceeding to the limits will be | a a oe 
helpful towards a clearer understanding of the | ion =c Axx en 

physical relationships involved in the investigation | ot 

of the penetration of alternating pressure and current | Also, between the elementary length A z of the nt” 
waves in a solenoid winding. As a simple example 
of this problem will be taken the function 


(78) 


| turn, a capacitance current will flow such that 
y= sin z 


Rison O(€n — en-1) _ 9: - es 
as shown in Fig. 68. Then for the point A, ‘m= vhs et =v *ot A’en (79) 





























coil side and the adjacent side of the (n — 1th | 


| tion per unit length of the n'® turn so that in the 
elementary length Az the induced e.m.f. of self-in- 
duction (that is, the back e.m.f.) will be, 
ean =AAz a 
Further, if » henry is the mutual inductance of 
|the nth turn with its two neighbouring turns, the 
the back e.m.f. of mutual induction with the 
(n + 1)* turn and the (n — 1)‘ turn, respectively, 
will be (see Fig. 71), 


. (84) 























¥; = sin z,,y, + A’y = sin(z, + Az). where y farad per centimetre length is the capacit- , a 
and ance between neighbouring turns. Similarly, €un = p Ax ms inti + pAr—in-y 
a’ — between the elementary length A zx of the nt» coil ot ot 
Se : side and the adjacent side of the (m + 1)» turn, a| 4 
Fig.68. Fig.70. nies Cun = pA er [ tints — tn) — (tn — tn-1) +2 in | 
7 that is, 
Qo. 7 . 
eun = 2p Arig + phx, . (85) 
th.ten -1)* Tien ot ot 
atti Considering now the two terms on the right-hand 
B side of this equation as follows : 
| (i) The first term 2nAz sin gives the back 
y } | em-f. of mutual induction of the n*® turn with the 
i |(m + 1) turn and the (n — 1)t» turn, respectively. 
|| A i If, however, the mutual] induction of the n*® with 
respect to all the other turns of the solenoid be taken 
r 4 into account, this term will then become 
' ' 
A (Zp) Azle in, 
. ? et 
(wena 3 ad Fig.71. and if the back e.m.f. of self-induction as given in 
: n® Turn | equation (84) be added to this term, then the back 
nth. (n +1) Tian (n- 1) Fon | e.m.f. becomes 
5 Turn = 0 in > ot 
M9 | em = (Zp) Aza + AAr— 
0% Oi 
em= Az(A+ Ep) ZF=lAzra . (86) 
| where / is the total self-induction per unit length 
of the solenoid winding as a whole. 
(ii) The second term on the right-hand side of 
# A equation (85) may be written 
2 o Pin 
| | | | | (re08..) “ENGINEERING” pase, eter 
bs - Fig.72. in accordance with the notation which has been used 
ee ae . in the development of equation (82). Hence, the 
that is, ; l 2 total induced back e.m.f. of self and mutual induc- 
A’ y = (cos z) Ax (75) | J | tion in the nt turn will be 
and for the point B, af Bin 2 8 Bin 
A” y = [cos (z, + Az)) Az (76) c* | tO as = Sqgolsegiteseinse 
Expanding the right-hand side of expression (76) Ware ' |The applied p.d. necessary to overcome this back 
and subtracting expression (75) gives, : ae ' | e.m.f. will then be 
A” y—A’y : Coane? ~<a -- a-4 2---------- ~ en: os Gin Act 0 Pin 
Ta — (sin zy) Az . = a eee m= — OS — Bot ie 
or, | capacitance current tyn will flow such that, co that, B ling to the limit, 
A” y— Ay . i @ (€n — €n+1) es .. : : 
Aap => — sin z, ao 7 hag =—yAr TA €n (80) de Aen di, 2 2 Bin 
hat i ' s Se“ Te" Ht hte 
that is, AS so that the total current flowing from the sides of 
eA = —sinz, (77) | the n*® turn due to the mutual capacitances with | Hence the time and space variations of the current 
(A z) the (n — 1) turn and the (m + 1) turn, respec-| and pressure in one turn of the winding will be 


in which the symbol A* y is written for the “‘ differ- | tively, will be, 
ence of the differences’? (A’” y — A’y). In the F aie Ae o 
limit, when Az is made indefinitely ye this | fam —7h 75,64 a-Sala -76 = aren 
expression (77) becomes the second differential of y | (81) 
with respect to z, viz., |where A*e, is written for the “ difference of the 
@y | differences ” (A”’en — A’e,) as already considered 
IPhone,” ~~ * |in the investigation of the second differential with 


In Fig. 69 is shown diagrammatically, a cylindrical | SEE SS. Say 
winding of thin copper strip of which there is a large | 7, = Ax = length of one turn, 
number of turns closely wound together, and an iron | and writing, 
core is shown symmetrically arranged in the solenoid | il 2 Men, Fen 
winding. If now, one turn, say the nth, is con-| = =4 (Az 7"? a 
sidered as shown in Fig. 70, there will be electro- | then, 





static capacitance between the edges of this turn o Pen 
Otex 


tym = —y Azz} . (82) 





* Part II of this series appeared in three sections on 
pages 261, 301, and 341, ante. 


| 


defined by the general equations (87) and (83), viz., 


de __—, i 2 Bi 
ge ot * aoe |) 
oe tee wl ™ 
de ~~ "oe tI Ge CO! 


The solutions of these equations may be written 
in the form, 

e = E ejwt ejax 

i = [ ejot jax 


(a) 
(6) 
By substituting the expression (89) (a) in equations 
(88) it is found that 

EE rpew—lw 


} . (89) 


(90) 


; m 


| If then ¢, is the current in the n*® turn, the current | while substituting the equation (89) (b) in the 





ENGINEERING. 








SURGE PROPAGATION. 
., Fig. B. 


































































































o 30 10 - oO 
(7909.1) Metres & = eon.) “ENGINEERING” = apo9.v,) 


equations (88) gives The general solution given in equation (89) (a2) may| For very Low Frequencies of the Incident Waves. 
now be written, v 
-= - - | When the circular frequency is small, the ratio 
I 


= tdree : - (91) e = ejwt [E, e—ja,7 + E, €— 427 + E} «ia,2 4 Bee l| 
For those turns of the solenoid situated near the 
bi-quadratic equation in «, viz., terminal at which the high-tension surge arrives | 
1 at the solenoid winding, the magnitude of the 
ent=—3gea- (5-5) 
< sd 


| l 

| will be large, so that in equation (96), the quantity rn 
2 

can be neglected in comparison with =. In this 
2 


E : 
Eliminating T from equations (90) and (91), gives a 


distance x will be relatively very small, so that the | ©@8¢, equation (96) bescume, 
; quantities «+j*:7 and «+*:* can be neglected and ” 
ty/s[ [= -(Z- -£)}+ ret (92) equation (99) for the e.m.f. then reduces to a1 = hi, ‘Se +) Ws (< ay" 
riy P tw? ye i = E, ei(wt—a,2)+ Eye—agt ejwot . (100) | 


le 
Now while » will be very small in comparison with /, | and similarly for the current, | Further, since — is small in comparison with 4 
it may be assumed that y is of the same order of i = I, eiwt—a,z) + Te - at ejwt , (101) ‘it follows that* 


"1 
wt 


1 strongly contrasted types of pressure and current | 
parison with —. Further, writing distributions can develop in the coil winding: 
# ' | i) sinusoidal waves of pressure and current of | so that, 
vim -, , . - (93) | amplitudes E, and I, respectively will be developed | w Te 


magnitude as c so that = will be negligible in com-| Theequations (100) and (101) now show that two | J/i(Zy+e : P 
a +eehd+ 733) 


2 “~ 
17h | which will vary not only sinusoidally in time but | tet eat yp’ 
where y, is a circular Goan ney to which reference | | will also vary sinusoidally in space, that is, along | , f f : 9 
will be made —_ equation (92) becomes, | the winding of the coil. These sinusoidal waves of | | or, substituting for v, from equation (93) gives, 


a T te | | pressure and current will pass through the winding | t= wa/Te, , - (102) 
=]: / [3 —. —— | + — ‘| undamped in magnitude, that is to say, they travel and similarly, 
¥ ® | along the winding just as if it were an overhead line | ly 
(94) | with distributed constants of inductance and | — aa _ 
There will be four solutions to this equation as | capacitance the values of which, however, depend | 
follows :* | fipon the character of the winding itself as will be | 
HE a, Oy EO, . (95) | considered in further detail in what follows. (ii) In| 
| addition to the sinusoidal waves considered in| obtained as follows. The wavelength A will be 
os _ | item (i) there will be a second type of pressure and | given by 
\ ar \/ sy wy | current distribution included in equations (100) | : ae. Aude 
\ -<]+ t (3 vee | ‘and (101). These distributions are defined by | so that, ' 
(96) a eS at ~" space, that - neil 
| along © winding of the coil, but varying sinusoi eee 
on iy) = Jj ty yy = —Jay. . (97) | lly in time, the initial amplitudes of these waves | m w¥te Ste 
| being E, and I, respectively. | and the velocity will then be, 
where , 7, os ; be | Some interesting and important conclusions can | 
y2 l » i te | be drawn from the general equations (100) and (101) | 
4 [= = | t \/ [= a o as to the effect of frequency on the relative signi-| : 
(98) | ficance of the two types of pressure and current | 5 =. b ° 
| waves which have been defined in the foregoing | Thus, Ya+b a+ i, “OO ® 
* The sign = here denotes “ represe’ nted by.’ items (i) and (ii). | compared with a. 


(a 7) - 


It will be seen therefore, from the first term on the 
| Tight- hand side of equation (100), viz., E, «*—«,7) 
that the velocity u of this travelling wave may be 
where «, 7; 


| = 27 
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th 
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th 
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case is that the frequency w is relatively small, this | 
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That is to the sinusoidal 
E, \e'~%7) will pass through the coil winding 
without damping, exactly as though the coil were 
a straight transmission line. Since, however, the 
self-induction / per unit length of the coil will be a 
large multiple of the self-induction of a trans- 
mission line, the velocity u as given by equation 
(105) will be much smaller than in the case of a trans- 
mission line, provided that the capacitance c is of 
the same order of magnitude as would be found for 
a straight transmission line. If, however, the 
winding of the initially straight conductor into a 
coil appreciably reduces the capacitance c (and | 
whether this will be so or not,4vill depend upon the 
disposition of the coil with respect to the earthed | 
core of the solenoid), then the speed u of the tra- 
velling wave may become increased to a value which | 
is approximately equal to that for a straight trans- | 
mission line. 

From an inspection of the expression (105) it | 
will be elear that A is a very large multiple of 7. 
If the length of the wire in the coil is a units, then 
the time which will be required for the wave to | 
travel one complete journey from one end of the | 
winding to the other and back again will be 


say, pressure wave 





9 = 
T =< Zav/le 


u 


=2+/(al(ac) (106) 


or, the natural frequency of the coil which is open 
at both ends will be 


2a 


7T 
2/L*c* /L*c 
where L* = /a and is the “lumped inductance,” 
and C* = ca is the “ lumped capacitance ” of the 
coil. If these values of the lumped inductance and 
the lumped capacitance were to be connected to | 
form a closed circuit as shown in Fig. 72, page 461, | 
the natural circular frequency would be, 


(107) 


Vo 2af, 


that is to say, the natural frequency of the coil 

with distributed inductance and distributed capacit- 

ance will be ~ times that of the circuit in which the 

total inductance is lumped to give the value L* and | 
the total capacitance is lumped to give the value C*. 

The reason for this is that, in the case of a standing 

wave on a conductor with distributed constants, the | 
capacitance and inductance are not all equally 
utilised, as will be clear from Fig. 73, page 461. 

It is of interest to compare the foregoing results 
for the natural frequency of a solenoid which is 
open at both ends, with the natural frequency of a 
transmission line which is also open at both ends | 
as, for example, a Hertzian di-pole. In this case, 
a transmission line of length a and open at both ends 
will be in resonance for a wave of which the length 


is A = 2 a,as shown in Fig. 73. That is to say 
the circular frequency of resonance wil! be, 
Daf 2ru 27 l (108) } 
v 27j,2= ——— = — — . ‘ 
, ~~ A&A AVEC | 


where L is the inductance per unit length of the line | 
and C is the capacitance per unit length. If L* is 
the lumped inductance and C* is the lumped | 


, A A 
capacitance, then L* = L— and C* = C-, so that 


in series will be 
l 2 
VLFC# = =AVWLTE 
Thus the natural frequency of a transmission line | 
of length equal to one-half wavelength and which | 
is open at each end (see expression (108) ) will | 
be m times the natural frequency of a closed circuit | 


(109) | 


formed by the total lumped inductance and the total | and the speed of travel of the wave through the coil | 
This is the same | will be 


lumped capacitance in series. 
result as has been obtained in the foregoing with | 
regard to the natural frequency of oscillation of a | 
solenoid winding. 


| side of equation (100), viz., E, « %2* «/#! the “ space 
| constant ” for this logarithmic curve is now 


| that is to say, the capacitance between turns and 


‘manner from 


| without any damping effect just as if the winding 
| were a straight transmission line, whereas high- 


‘ ; | equally prominent and the circular frequency which 
the natural circular frequency of the lumped induc- | corresponds to these relationships may be termed 
tance and the lumped capacitance when connected | the “ critical circular frequency ” 
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exponential term will decay to a negligibly small 
amount in a fraction of the length of one turn (see 
also Fig. 76, opposite. 

Effect of Very High Values of Frequency of Incident 
Waves.—When the frequency w is very large in 
comparison with v, then it will be seen from equations 
(96) and (98) that, 


LAs i /s 
- —- and a, = — —- 
Ty Me 7 Y 


The wavelength for the travelling sinusoidal wave | 
of amplitude E, as defined by the first component | 
on the right-hand side of equation {100) will now be 


2a 
A=— 2ana/' 
Oy l 


is small, the wavelength A will now be 


a= 


and since ‘ 
only a small fraction of the length 7, of one turn 
of the winding, and it can be shown that the e.m.f. 
defined by this component is now of negligible 
importance. 

The velocity of travel of this wave will be 


u = Af=2eing/ Baan /S. (111) 


For the exponential component of the right-hand 


Kany /t, 


and is therefore only dependent upon the capacitance 
y between turns and the capacitance c to earth. 
If y is much greater than c, as will be the case when | 
the turns of the coil are closely wound with flat | 
strip, then the space constant X, will be a correspond- 
ingly large multiple of the leng@h +r, of one turn. It 
is seen therefore that this exponential standing wave 
which will vary sinusoidally with the time, will not 
penetrate throughout the winding (see also Fig. 78) ; 





the capacitance to earth, together provide a screening 
effect on that part of the coil which is distant from 
the terminal at which the incident wave reaches the 
coil. In other words, the pressure wave is, to a 
correspondingly large extent, reflected back into the 
line. . 

Summarising the results which have been obtained 
in the foregoing treatment, it may be said that low- 
frequency waves incident on the terminal of a trans- 
former winding behave in an entirely different 
high-frequency waves. Low-fre- 
quency waves will pass right through the winding 


frequency waves, such as are involved in the case 
of pressure surges with steep wave fronts, will only 
penetrate into the coil to a relatively small degree, 
being mainly reflected back on to the line. 

For frequencies which lie in between these two 
extreme values, the incident waves will partly 
travel through the winding without damping, and 
When 


will be partly reflected back on to the line. 
the following conditions hold, viz., 

, = he = Mer 
the two types of pressure distribution waves will be 


Wer. 
From an inspection of equations (96) and (98) it 
will be seen that when a, = a, then 


"4; y s) 
Wer iy . : 


_1 4 / Te 


oe 


(112) 


(113) 





Wer _ 1 4 pe 
ter a/ le ’ 1) 





ter = 


(114) 





| then » 
Jer Ges ey. ve RE J* nu 2a 
ws mV ly Vv. yVic T1 yV L* C* 
or 
; 1 
wer = N = ae (115) 
V yVL* ce 


where N = = and is the total number of turns in the 


1 
coil winding. For a coil of a very large number of 
turns, the critical frequency will be a large multiple 
of the natural frequency of oscillation of the coil as 


a whole which, by equation (107) is If 


7 

Vv L* ce 
the capacitance y between the coil turns is large 
in comparison with the capacitance c to earth, then 
the critical frequency w,, may lie within the range 
of frequencies comprised in the surges which occur 
in practice. If, however, the capacitance c to earth 
is large in comparison with y, the critical frequency 
may be far higher than any frequency which is likely 
to be met with in practice, even in the case of surges 
with the steepest wave fronts. 

The way in which the critical frequency is related 
to the coefficients «,and «, is shown in Figs. 74 and 


75, opposite, in which the absciss are the ratios “ 


and the ordinates are the quantities «, 7, and «, 7, 
respectively. The curves in Fig. 74 have been cal- 
culated for the value of the constants : 


a1], 

4 Foes 
c a 

am mie d 

Y J 


In Fig. 75 the corresponding curves are shown for 
the values of the constants : 


La 100 | 
yu c 
. 5 =] 
~ =! ” 
B J 


The critical frequency in each case in Figs. 74 and 
75 is given by the point at which the respective 
curves for « 7, and a, 7, cross. 

In Figs. 76, 77 and 78, are shown the results of 
actual test measurements of the pressure and current 
distribution in a coil winding. A rectifying device 
was used for these tests and one end of the coil 
winding was earthed. Fig. 76 refers to the case in 
which the frequency of the applied pressure was 
2-4 x 10° Hz., and it will be seen that periodic 
stationary waves of pressure and current are estab- 
lished with very pronounced nodes and anti-nodes. 

Fig. 77 refers to the case in which the applied 
frequency was 6-3 x 10* Hz., and it will be seen 
that the pressure distribution has taken an expo- 
nential form with super-posed periodic waves. In 
Fig. 78, for which the applied frequency was 
20-5 x 10° Hz., both the pressure and current 
distribution are of pronounced exponential form 
with super-posed ripples of relatively very small 
amplitude. It is of interest to note that the distri- 
bution of pressure in the condenser chain shown in 
Fig. 55, on page 401, ante, forms an example of the 
extreme case in which a very high frequency is 
applied to a coil winding, as exemplified by the 
curves given in Fig. 78. 

(T'o be continued.) 
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Design of Modern Steel Structures. 





By Dr. Linton E. 


GRINTER. New York: The Macmillan Company. 
London: Macmillan and Company, Limited. [Price 
24s. net.) 


Tuts book is an attempt to bridge the gap between 
the study of basic principles and the design of actual 
structures: the student is warned that know- 
ledge of stress analysis must be supplemented by 
an acquaintance with practical tolerances, shop 


Next, as regards the exponential term on the | The critical frequency may be expressed in a some-| methods, the comparative costs of the processes 


right of equation (100), viz., E, «;* <j’. 
space constant ’’ of this wave is 


, 1 w 
X,;=-—=7- ; . 0) | 
1 Oe 71 _ (110) 


. , . | 
ind since the previously stated condition for this 





The | What different manner as follows, 


| 
@er >, 
| 
| 
} 
=o | 


‘nV ye | 


ey, 
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and since by equation (93 











employed, and a sense of the conditions in which 
stresses higher or lower than the normal are justified, 
before it will lead to successful construction. ‘‘ The 
designer must always be safe; but he cannot be 
careless with his employer’s money.”” Numerous 
examples are worked out in the text on design sheets 
suitable for office use ; first on a simple basis, then 
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ee ee or one WATER-POWER AND THE PRODUC- 
r puted, stresses. y, reasons are given why * 
adjustment should be, or need not be, made in the TION OF METALS. 
final detail, in the light of these less obvious con- | By W. T. Hatcrow, M.Inst.C.E. 
siderations. Riveted joints under steady loading 
are placed in the category of structural parts that | 
become relatively stronger as the yield point is| France.—France is rich in water-power resources and 
passed ; but “ both in the design of members, and | approximately 60 per cent. of its electrical requirements 
in the design of joints, stress concentrations, as | ate met by hydro-electric stations. The total capacity 
found by the theory of elasticity, should govern | @V4ilable in 1935 was 4,220,000 h.p. and 4,100,000 h.p. 
the design of parts subjected to repeated loading.” | ¥®* under consideration. _ During the last war the lack 
The chapter on welded connections closes with a of this power was badly felt and 0 claase was inserted 
Pe te ocr ., | in the Treaty of, Versailles advocating the harnessing 
comment on the possibility that welding will of the Rhine between Basle and Strasbourg for hydro- 
eventually replace riveting entirely. Such a result, |electric purposes. The outcome of this is that the 
the author considers, ** is not to be expected. Rivets| Rhine and its left-bank tributaries now produce 
have not eliminated the use of pins, and concrete | 210,000 h.p. of water power. Great developments have 
did not replace steel as a universal structural | been carried out all over the country, the Alps and the 
material. Timber is still in wide use. The criterion | RhOne basin providing 1,725,000 h.p., the Pyrenees 


is primarily economic usefulness, and welding will, | !-459,000 h.p., and the Massif Central 570,000 h.p. 
© | Approximately 18 per cent. of this power is used in the 


(Continued from page 459.) 


therefore, replace riveting only where it is a cheape 
3 gon’ a cheaper | electrometallurgical industries, the largest installations 


method of construction.” A chapter is devoted to! being in the Alps and in the Pyrenees. The Massif 
pins and bolts for connections, and another to timber | Central provides for only a few of these industries, 
construction. Tension members, compression mem- situated round Paris. ‘ 
bers, and rolled beams and girders are treated| An extensive metallurgical plant has been erected in 
on usual lines, with useful illustrations and numerous | the Savoie Department, and its sole source of power is 
examples for practice. The chapter on direct stress | three river basins in which are situated 14 power 
and flexure closes with the author’s advice that, | St@tions having a total output of 232,000 h.p. In the 
since in typical cases the increase of stress by Massif Central a large underground station has been 
deflection augmenting eccentricity is of the order | A dam was also constructed at Sarrans 350 ft. high and 
of 1 per cent. or 2 per cent., it may generally be| , second station with a total capacity of 136,000 h.p. 
neglected. “* Structural design in its very nature is | was installed, part of which is held in reserve. Another 
subject to greater approximations than this.’’ | interesting work was the harnessing of the falls at 
Principal stress, buckling stresses for plates, stresses | Maréges on the Dordogne. An arch dam 295 ft. high 
in rollers, stress concentrations at holes, stresses | W45 constructed, and the water is supplied to the power 
in flat loaded slabs or plates, and torsion stresses in station through underground conduits. The total 
structural beams are treated in one chapter by the capacity of the pions = 170,800 bp. The page A 
; . 7 . surrounding Marégesgs very beautiful, and France has 
use of formule for the derivation of which th: excelled herself here in putting up an important addi- 


reader is referred to other works, with the warning | tion to her industrial establishments without spoiling | 


that their use must be tempered by a knowledge of | the aspect of the countryside. In the Pyrenees, where 
test results. 100,000 h.p. is devoted to electrometallurgy, some very 

Until a few years ago, the author observes, the | high-head schemes have been developed. A station 
plate girder was considered to be uneconomical for | @t Lac d’Oo, near Luchon, of 51,000 h.p. capacity, uses 


els ag ro? oe : . ano rs > 7 -_ 
spans above 100 ft.; but examples are quoted of | * head of 2.630 ft. and another at Portillon-lys utilises 
one of 4,600 ft. 


American girder bridges of spans up to 300 ft. Even of France are gradually being electrified and large 
thoygh a plate girder bridge proves to be heavier plants have been, and are being, constructed to meet 
than a truss bridge of equal strength, it may be | their requirements. 
chosen because of several advantages: its fabrica- 
tion and erection costs are less per pound of weight, | of transmission lines and regularity of supply of power, 
it can be erected more rapidly than a truss, and its| without too much recourse to reservoirs, is obtained 
appearance is in harmony with modern architec- | by utilising the high waters in the Alps and Pyrenees 
coming from melted snow in spring and from rains 
in the autumn. The Massif Central is not affected by 
: : . ° snow and provides water in the winter months ; 
a and loading, but one-sixth less ™ weight >| reservoir storage is therefore necessary only for the 
_2nd for a highway bridge. Modern office buildings, | summer. France has shown great skill in harnessing 
including examples of the “sky-scraper”’ class, | her water-power resources, both in overcoming engin- 
where wind forces are important, are treated in | eering difficulties and in adapting the works to fit into 
some detail, a preliminary design being worked out | the surrounding country, and it is probable that 
and subsequently checked and corrected for con-|™much more would have been achieved if the country 
tinuity by the’ process of balancing moments had been on a firmer financial basis during the years of 


: i _ = 9 an reconstruction and development after the last war. 
originally introduced by Professor Hardy Cross. Seiainnd - tnitmemiend tom dean tah, te une Bie 


The sections finally chosen are still, in the author S| natural resources of water power, and, by 1933, plants 
opinion, conservative, and indications are given of | had been constructed throughout the country with a 
the lines along which greater economy could be | total output of 3,500,000 h.p., since when further 
effected by a more complete analysis; but for this| development has taken place. The fact that the 
the reader is referred to a companion volume, | country does not possess coal made this development 
already published, in which Dr. Grinter has treated | necessary to meet industrial demands. The electro- 
continuous frames on more advanced lines. chemical and electrometallurgical industries have made 
Throughout the book, which concludes with | use of the cheap power to be obtained. In general, the 
. ~~ ae | electrochemical industry is in the hands of private 
abstracts from standard American specifications, | companies which produce power in their own stations, 
American procedure is followed ; but much of the| put jin the electrometallurgical industry power is 
valuable information given is readily applicable to| more often bought from electric-supply companies. 
British practice. The work is well illustrated, | The largest consumers are the aluminium works. The 
adequately indexed, conveniently arranged for refer- | The Aluminium-Industrie A.-G., Neuhausen, has deve- 
ence, and provides an important link between | oped water power on the River Rhone and the River 
theoretical study, the results of recent research, and | **#V!zence, 4 tributary of the Rhéne, to serve their 
the best modern practice. aluminium works in this area. Two of the power 
houses are situated at Chippis where the Navizence 
joins the Rhéne. The Navizence is a high-head scheme 
having a total installed capacity of 32,600 h.p. and the 
INSTITUTION OF ELECTRICAL ENGINEERS.—To fill| Rhéne has one low-head scheme with a capacity of 
vacancies which will occur on September 30, next, the | 52,200 h.p., and a scheme at Turtmann with a head of 
Council of the Institution of Electrical Engineers have | 2,285 ft. which gives a maximum of 20,000 h.p. 
nominated Professor C. L. Fortescue, O.B.E., M.A., as The Lac Fully scheme in the Valais is another 
president, Mr. P. Good, C.B.E., as vice-president, Mr. | example of a high-head scheme. The water is brought 
E. Leete as honorary treasurer, and Professor J. D. Cock- | from the lake to the power station in pressure conduits 
croft, F.R.S., Mr. A. J. Gill, B.Sc. (Eng.), Mr. D. B.| buried in the ground and a fall of 5,400 ft. is obtained. 
Hoseason, Dr. A. H. Railing, Mr. E. A. Reynolds, M.A.,| The capacity is 12,000 h.p. and is used in electro- 
Mr. H. W. H. Richards, Mr. J. M. Fleming, M.A., | chemical works, together with a 20,000-h.p. scheme at 
B.Se.Tech. (associate member) and Mr. C. W. Bridgen | —— 
(associate), as ordinary members of Council. Members | * The 32nd May Lecture, delivered before the Insti- 
and associate members, however, may nominate other | tute of Metals, in London, on Wednesday, May 13, 
qualified persons to fill the above vacancies. '1942. Abridged. 


tural design.’’ Designs are fully worked out for a 
riveted roof truss and a welded roof truss for the 











constructed at Bromant with a capacity of 233,000 h.p. | 


The railways in the southern part | 


All the power statiofis are interconnected by means | 


Martigny. The greater part of the Swiss wate: ower 
schemes are devoted to the supply of light, hea‘, ang 
power to the people, over 1,000,000 h.p. being u: ilised 
in this way. Practically every hamlet and 95 per cent 
of the houses are now provided with electricity. The 
| railways also use much of Switzerland’s resourc: und 
| very few steam trains now run on the main lines 
Germany.—Germany had developed nearly hxif of 
her potential water power by 1930—namely, 3,5:),0009 
|h.p. Considering the size of the country, however 
and her extensive industries, this only supplies a nall 
proportion of the demands, brown coal being sed 


|} extensively in steam plants for the product of 


| electricity. One example of water power servi the 
aluminium industry is to be found at Innwerk, T ng- 
}am-Inn, Bavaria, where a hydro-electric plant ha~ |een 
| installed to supply power to the aluminium works 
adjoining the power house. This is a low-head plant. 
|A large canal conveys water to the intake works 
| which, in turn, are connected with the power house 
| by short pipe-lines. The turbines have a capa of 
| 100,000 h.p. 
| Russia.—Water power in Russia has been deve ped 
by the State under their five-year plans, and there are 
| to-day some important power plants existing in the 
| Union, together with a wide system of power distribu. 
| tion. It is estimated that only 50 per cent. of the 
| water-power resources of the country can be reasonably 
| utilised, but considerable progress has been mack By 
| 1937 the probable output was 30,000,000 h.p. 

The largest plant yet constructed in the Soviet Union 
is in the Dnieper-Donetz district and is known as the 
Dnieprostoy power plant. It was built to serve the 
metallurgical and electrochemical works which were 
| put down in the neighbourhood of the power station. 

In addition, power was also transmitted to the Donetz 
district for electrometallurgical and coal-mining indus 
| tries. Unfortunately this large plant recently figured 
| in the news as having been destroyed by the Russians 
| when the German army advanced over this territory, 
| but a short description of the scheme will be of interest 
The dam is a concrete gravity structure, curved in plan 
and is built across the River Dnieper. The dam is 
2,200 ft. long and at one end there are three navigation 
locks. The power house is situated at the end of the 
dam opposite to the navigation locks, and it contained 
| 10 turbines of 90,000 h.p. each, working under a head 
of 125 ft. and driving 60,000-kW generators. 

British Isles.—Water-power development in Great 
Britain is concentrated principally in the Highlands of 
| Scotland and in North Wales. England does not lend 
| itself to the development on a large scale, as thie propor- 
| tion of high-lying ground is small and the rivers run 
| to the sea on an easy gradient. However, the excep 
tional tides in the Severn estuary are capable of being 
| harnessed and schemes have been prepared which | 
|shall mention later. Scotland has a large potential 

output, and the country enjoys the advantages of 

ranges of mountains 2,000 ft. to 4,000 ft. high, lying 
| to the north and west. Prevailing winds are from the 
south-west and bring clouds heavily laden with mois- 
| ture, giving an average annual rainfall varying from 
| 60 in. to a maximum of 164 in. on the top of Ben Nevis 

(4,406 ft. above sea level). 
| The first factory to be built by the British Aluminium 
| Company, Limited, was erected at Foyer, on Loch Ness, 
| in 1896, and the power station has an installed capacity 

of 6,700 h.p. In 1909, the Kinlochleven works were 

completed and the aggregate power installed is 

30,000 h.p. In 1921, the same Company obtained an 
| Act of Parliament authorising the Lochaber water 

power scheme, which has been constructed in three 

stages, the last of which is nearing completion. The 
plant installed to date is 120,000 h.p. The first large 
| hydro-electric development for general industrial pur- 
poses was carried out in the Clyde valley, the installed 
capacity being 20,700 h.p. The second and largest 
scheme has been undertaken by the Grampian Electric 
| Supply Company, in Perthshire, with two stations 
having an installed plant of 104,000 h.p. capacity. 
In the Galloway district there is a scheme consisting 
| of five power stations carrying peak loads of 136,000 h.p 
which, apart from a small bulk supply to the County 
| Council of the stewartry of Kirkcudbright, is entirely 
| fed to the National Grid. A small development exists 
also at Loch Luichart, capable of a continuous output of 

1,300 h.p., which can be considerably increased. Mr. 

Murray Morrison described these schemes in detail in 

a paper entitled “ Aluminium and Highland Water 
| Power’ which was published in the Journal of the 
| Institute of Metals in 1939. In the mountainous region 
| of North Wales most of the water power is in demand 
| for the town supplies of Wales and England. There 
| are, however, developments at Dolgarrog, Cwm Dyli, 
|}and Maentwrog, having an installed capacity o! 
| approximately 70,000 h.p. These schemes, of which 
| rather more than 30 per cent. are devoted to the pro- 
| duction of metals, give a total output in Scotland of 
|over 418,000 h.p. and in England and Wales of 
| 70,000 h.p. ‘ 
| 


| 


(To be continued.) 
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CANADIAN OPTICAL 


INSTRUMENT INDUSTRY. 
(Concluded from page 425.) 

Some surprise appears to have been felt that a con- 
siderable amount of hand work was necessary in polish- | 
ing. but it is realised that, for the more precise parts 
used in small quantities in large and expensive instru- 
ments, it is hardly likely to be superseded. On the 
other hand, for smaller parts which are required in 
considerable quantities, conventional methods have 
been modified to obtain more rapid results. The 
grinding is done with loose abrasive on a cast-iron 
too!. multiple fixtures being used where possible. | 
Some Operations are carried out on milling machines, | 
using cutters charged with diamond dust. All pre- 
cision polishing is done with a pitch-coated lap, iron 
oxidetbeing normally used. The testing of the polished 
surfaces is done by the now well-known method of 
optical interference, the rings which appear when the 
surface to be tested is brought into contact with a 
master plate being used as a criterion. For low-power 
telescope lenses a tolerance of five rings is allowed. In 
the case of higher power instruments, the tolerance | 
may be as little as one ring, while in the case of master | 
test plates the surfaces are worked so that no rings | 
show. An interference ring may be taken as due to a 
surface inequality of approximately 0-00001 in. 











This | 
degree of accuracy applies to lens work, but higher 
accuracy is necessary in some flat work, where inequali- 
ties or want of truth must not exceed 0-000001 in. j 

Linear dimensions of optical parts are made to toler- | 
ances not greatly dissimilar to those in the precision | 
finishing of metal parts; thus lens diameters are made 
to the same tolerances as lens cells, being commonly 

0-0005 in. As regards prisms, in some of these a 
very high degree of accuracy is required in angular 
measurement, for example, Research Enterprises is 
regularly turning out reflecting wedges in which the 
tolerance is only 5 seconds of arc. The measure- 
ments are made by optical methods and there are very 
few rejections. The final correction of angles, where 
necessary, is usually a hand operation. It may be 
noted that the high performance of all the more precise 
instruments, such as the rangefinder, height finder, 
etc., depends on optical components which are finally | 
finished by hand. 

As regards the manufacture of the metal parts of the 
instruments for which the optical glass industry was 
primarily developed, it had been assumed that it | 
could be covered by fine machine-shop practice. Colonel 
Phillips contrasts practice in the United States with 
that in Great Britain. In the first case the tendency 
in such works as Messrs. Bausch and Lomb’s is to 
make considerable use of turret lathes and automatic 
machines, leaving the final fitting to a relatively | 
small number of instrument makers. In Great Britain | 
the number of skilled instrument makers is sufficiently 
great to justify the use of machine tools which appear in | 
Canadian eyes to be old-fashioned, yet it is admitted 
that the standard of work is very high, so high, indeed, 
that it is considered that some lowering of it might 
well be justified by the exigencies of war-time demand 
for quantities, British designs being, of course, repro- 
duced by Research Enterprises. As to labour supplies, 
no instrument-makers, as such, existed in Canada and 
it was necessary to employ the best type of tool-maker | 
available and leave him to learn the requirements of 
the job by experience. One of the difficulties of the 
situation as regards instrument»making is stated to | 
be that practically all the drawings which had been 
supplied to Research Enterprises contained insufficient 
information on tolerances to permit their use in the 
manufacture of interchangeable parts. There seems 
also to have been differences in the method of projec- | 
tion adopted in the several views which yoo 

| 








confused the men at first, while it is stated that the use 
of Whitworth, British Association and other screw 
thread standards created problems that could only be 
solved by time. Incidentally, it is also stated, the | 
large majority of the threaded parts are more satis- | 
factorily formed by chasing rather than by tap and | 
die cutting. 

In practice it proved necessary for Research Enter- 
prises to adopt the expedient of making a model instru- 
ment in every case by hand, altering it until it came up | 
to the established performance specifications and then | 
preparing their own manufacturing drawings. It is| 
stated that under existing conditions this procedure | 
has proved to be a heavy task. Most of the metal | 
part manufacturing is done on standard and universal 
type machines with appropriate fixtures, etc.; very 
few single-performance machines are used. Assembly 
of the metal parts involves a very large degree of hand- 
fitting. In general it has been found to be more eco- 
nomical to manufacture the parts to a high commercial 
accuracy and do some hand-fitting to achieve the 
necessary sensitivity, rather than to attempt to manu- | 


| 
| 
| 
| 
| 





facture parts individually to the highest degree of| or seven is usually 


gauge precision. There are, however, many instru- 


| some of the largest aircraft of the time. 


| cally-operated turrets, one of which is located in the 
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| no fitting whatever is required and the assembly is 
| done by girls trained in a few weeks. 


The assembly of the optical systems in the instru- 
ments is an operation which had not been done on any 
large scale in Canada prior to the establishment of 
Research Enterprises. These operations necessitate 
the use of carefully constructed and calibrated colli- 
mators and the most careful workmanship. As an 
illustration of the care with which the optical systems 
must be mounted the tests to which a certain small 
instrument is subjected may be cited. The instru- 
ment is first heated to 150 deg. F., then cooled to 

40 deg. F., next placed in a vacuum for 30 minutes 
followed by immersion in a steam bath, and finally 
vibrated with an amplitude of ¥ in. at a frequency 
of 2,200 vibrations per minute. After these tests the 
instrument must be as optically perfect as it was prior 
to them. This kind of test requires the optical system 
to be very securely mounted and carefully sealed ; 
steps must also be taken to ensure that no stress can 
be transferred from the mounting to the glass. Seeing 
that two years or so ago optical glass manufacture and 
instrument construction of this high degree of excellence 
was unknown in Canada, except perhaps in a few small 
research workshops, it is a remarkable achievement that 
the industry is already on a sound productive basis. It 
is to be hoped that the Dominion will not let the indus- 
try lapse after the war terminates, but that self-suffici- 
ency will be maintained as a part of normal industrial 
activity. There is no reason why the name “Jena” 
should ever regain prominence on the American Con- 
tinent, any more than it is likely to do in Great Britain. 








THE AVRO ‘* MANCHESTER ”’ 
HEAVY BOMBER. 

Turovenout their long career, Messrs. A. V. Roe 
and Company, Limited, Manchester, have followed two 
separate but simultaneous courses in designing and 
producing aircraft. On one hand, they have pro- 
duced many well-known training aeroplanes which 
have been used extensively in most countries of the 
world and, on the other hand, they have produced 
As an example 
of the former class, the Avro 504 series of training aero- 


| planes may be mentioned, and of the latter class the 


Aldershot and the Ava may be cited, these being 
probably the largest aircraft produced in any country 
during the period 1920 to 1925. At the present time, 
Messrs. A. V. Roe produce the Anson, which was 
originally designed as a civil aircraft and subsequently 
developed for the Royal Air Force as a coastal recon- 
naissance machine, although it is now used extensively 
throughout the British Empire for training. 


the largest twin-engined bomber now in service in any 
part of the world. 

The design of the Manchester, which was due to 
Mr. R. Chadwick, F.R.Ae.S., was commenced in 1937, 
having been originally based on a specification issued by 
the Air Ministry. As is usual with such aircraft, its 
production on a large scale was partly preceded by the 
construction of two prototypes. The Manchester is 


|now being produced in some of the most modern 


plants in the country, the production being assisted 
by a considerable range of sub-contractors. When 
completed, this aircraft is a formidable attack unit and 
is noted for its great weight-lifting properties. Notwith- 
standing its size and weight, the Manchester is highly 
manceuvfable, a characteristic it has probably inherited 
from the long line of Avro training aircraft. This, in 
conjunction with the fact that it also carries heavy 
defensive armament, has enabled it to meet the attacks 
of enemy fighters on many occasions without harm to 
itself. 

Fig. 1, on page 470, which has been reproduced from 
a Crown copyright photograph, is a full front view of 
the Manchester bomber on the ground, and Fig. 2, on 
the same page, gives a good idea of the appearance of 
the aircraft in flight. As will be gathered from these 
illustrations, it is a mid-wing all-metal cantilever 
monoplane with retractable undercarriages. It has a 
wing span of 90 ft. 1 in., a length overall of 68 ft. 10 in., 


|and a height of 20 ft.; the wing area is 1,131 sq. ft. 


The fuselage is 5 ft. 9 in. wide by 8 ft. 2 in. deep, and 
the bomb compartment in the fuselage is 33 ft. in 
length. Each of the main undercarriage wheels, which 
can be seen in Fig. 1, is 5 ft. 6 in. in diameter. The 
Manchester has a weight of about 25 tons all up, its 
maximum speed is approximately 300 m.p.h., and ifs 
maximum range about 2,000 miles; over 5 tons of 


Another | 
of their products is the Manchester, which is probably | 








| duties of navigator and bomb aimer, two combined 
| wireless operators and gunners, and two gunners, one 
| for the mid-turret and one for the tail-turret. 
The machine has been designed in a number of sec- 
| tions to facilitate production, transport, maintenance 
and repair. The structure throughout has a skin of 
aluminium-alloy sheet, flush riveting being employed 
to give a smooth external surface. The main wing is 
of two-spar construction, each spar consisting of a top 
and bottom extruded boom bolted to a single web 
plate. The ribs are aluminium-alioy pressings, flanged 
and swaged for stiffness. The construction of the tail 
plane is similar to that of the wings. Twin fins and 
rudders are fitted at the extremities of the tail plane, 
as clearly shown in Fig. 2. The fuselage is built up 
of transverse formers and continuous longitudinal 
stringers. As shown in Fig. 2, a canopy is fitted over 
| the pilot’s cockpit, enabling a clear view to be obtained 
in all directions, including aft. The fighting controller's 
position is also situated inside this canopy immediately 
aft of the pilot’s seat, and this also gives an excellent 
| view in every direction. Just aft of this position is the 
navigator’s station, in which there is a table and 
adequate stowage space for charts, etc.; in the roof 
of the cabin is an astral dome. The wireless operator’s 
station is at the rear end of the navigator’s table, just 
forward of the front wing spar. At this point an 
armour-plated bulkhead is fitted across the centre- 
section portion of the fuselage, the bulkhead being 
designed to open up on each side of the centre line for 
access purposes. Additional armour plating is pro- 
vided at the back of the pilot’s seat and behind his 
head, and special bullet-proof glass is used to give 
further protection to the fire controller. Certain other 
vulnerable parts of the aircraft structure and of the 
turrets are armour plated. In the fuselage near the 
mid upper turret position, space is provided for the 
| storage of flares, emergency rations, etc. The ammuni- 
| tion boxes are also located in this part of the fuselage, 
ammunition being supplied from them to the tail 
| turret by means of tracks. A walk-way is provided 
| from the tail turret forward to the other crew stations ; 
the main entrance door to the fuselage is situated on 
|the starboard side just forward of the tail plane. 
Escape hatches are provided at suitable points for all 
| the crew. 
| The bomb-aimer’s station is situated in the nose of 
| the fuselage below the front turret and forward of the 
pilot’s cockpit. The bomb compartment is contained 
within the fuselage form, and the cabin floor above it is 
designed to take the housings for carrying the various 
| types of bombs employed. Two large hydraulically- 
operated doors are fitted to the compartment. In 
| emergency, or in the event of a failure of the hydraulic 
system, the doors can be opened by air pressure ; it 
should be noted, however, that the electrical circuits 
are arranged to prevent the bombs from being released 
| until the bomb doors are open. The retractable under- 
| carriages are operated hydraulically, but in this case 
| also provision is made for air operation in emergency. 
| A dinghy is carried in the trailing edge portion of the 
| centre section of the wing and is automatically released 
| in the event of a crash landing ; it can also be released 
| by hand. 
| A notable feature of the Manchester bomber is that 
| the power plant consists of two Rolls-Royce Vulture 
| liquid-cooled engines; a photograph of the port 
side of one of these engines is reproduced in Fig. 3, 
on page 470. The Vulture is a 24-cylinder poppet- 
valve engine, the cylinders being of 5-in. bore with 
a piston stroke of 54 in. The cylinders are 
arranged in four blocks of six on a common crankcase 
with an angle of 90 deg. between the blocks. The 
piston, cylinder and valve-gear assemblies follow 
normal Rolls-Royce practice, four valves being fitted 
to each cylinder and operated by overhead camshafts. 
Ignition is effected by two independent screened 
magnetos. A downdraught carburettor is used and the 














air-fuel mixture is delivered by a two-speed super- 
charger to two main trunk pipes, each of which feeds two 
cylinder blocks. Electric starting is provided. The 
engine develops 1,845 brake horse-power at 3,000 r.p.m. 
at an altitude of 5,000 ft. with the supercharger in low 
gear. With the supercharger in high gear, the engine 
develops 1,710 brake horse-power at 3,000 r.p.m. at an 
altitude of 15,000 ft. The engines drive three-bladed 
fully-feathering airscrews, which are 16 ft. in diameter 
and are provided with de-icing equipment. Fuel is 
carried in self-sealing tanks in the wings. 








HENRY SPURRIER MEMORIAL FUND.—On page 333, 





bombs can be carried. The armament consists of eight 
Browning 0-303 in. guns mounted in three hydrauli- 


nose, one on the upper part of the fuselage between 
the wings and the tail plane, and one in the tail; all | 
three can be distinguished in Fig. 2. A crew of six 
sarried, the number depending 
upon the operation on which the aircraft is engaged. | 


ments, such as the tank periscope, in which virtually | There are two pilots, one observer, who combines the | 


ante, we gave some particulars of the fund to establish 
a memorial to the late Mr. Henry Spurrier, founder and 
sole managing director, for nearly 40 years, of Messrs. 
Leyland Motors, Limited. Mr. E. 8. Shrapnell-Smith, 
C.B.E., the chairman of the appeal committee, now 


|informs us that arrangements are being made shortly 


to transfer to the Institute of Transport the first 10,0001. 
received, for the purpose of establishing the appropriate 
scholarship or scholarships. 
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VERTICAL MILLING MACHINE. 


Tue machine illustrated on this page and known as 
the Edgwick No. 2 vertical milling machine has been 
recently developed by Messrs. Cunliffe and Croom, 
Limited, Broughton Iron Works, Manchester, 7, to 
handle work of medium size. In this machine 
table, which has a working surface of 11 in. by 46 in., is 


the | 


provided with a longitudinal traverse of 25 in. and a/| 


transverse traverse of 84 in., while the vertical adjust- 
ment of the knee is such that the maximum distance 
from the spindle nose to the surface of the table is 
23 in. when the spindle head is in its highest position. 
The head has a vertical adjustment on the column of 
44 in. and the distance from the centre of the spindle 
to the facing on the column is 11} in. 
height of the spindle nose from the floor is 4 ft. 3} in. 
The driving motor is normally of 3 h.p., but for regular 
heavy duty a 5-h.p. motor is recommended. 

The motor is housed in 
spindle gearbox through a flat belt of laminated 
leather, tensioning being effected by rotation of 
eccentric shafts on which the platform carrying the 
motor is mounted ; the cover for the belt drive, which 
can be distinguished at the back of the column, is 
louvred for ventilation. Alternatively, this cover can 
be arranged so that a single belt drive from a line 
shaft may be employed instead of the motor. The 
spindle head is balanced and is traversed vertically 
by means of a handwheel and worm gear. The worm 
is of case-hardened nickel steel, precision ground all 
over, and the worm wheel is of centrifugally-cast 
phosphor bronze, the shafts of both worm and wheel 
being mounted in “ball bearings. The head can be 
locked in any desired position, and an adjustable stop 
for repetition setting is provided. The spindle is hollow 
and is of case-hardened nickel-chrome steel. The nose 
is*finished with a B.S.I. 1}-in. taper bore and is fitted 
with removable driving keys. The draw bar is pro- 
tected by a hinged cover. The spindle is mounted in 
two precision-type taper-roller bearings at the lower 
end and in a precision-type cylindrical roller bearing 
at the upper end. The spindle drive is through spiral 
bevel gears of hardened nickel-chrome steel. There 
are nine speed changes, with a range of from 35 r.p.m. 
to 600 r.p.m., the changes being effected by sliding 
gears actuated by a lever working over the upper of 
the two graduated dials seen on the side of the column 
The spindle motion is reversible, and stopping and 
starting are controlled by a lever actuating a dry-plate 
clutch and brake. 

The table is provided with nine feeds ranging from 
§ in. to 12 in. per minute and a rapid traverse of 66 in. 
per minute. The selection of the desired feed is made 
on the lower of the two dials on the column. The rapid 
traverse, which is controlled by a push-button, can be 
used either when the spindle is stationary or running. 
When running, depression of the push-button acceler- 
ates the feed engaged, and on its release the selected 
feed rate is automatically restored. The clutch for 
engaging the rapid traverse is actuated from either 
the front or the rear of the table and the operating 
lever has a twist grip actuating a safety plunger 
which makes accidental engagement impossible. The 
driving shaft to the feed box is completely enclosed in 
telescopic guards. The table, which is of deep section, 
has double-compensating nuts on the traversing screw 
and twin-opposed taper gibs in order to ensure smooth 
motion in both directions of traverse. It will be 


The maximum | 


the column and drives the 


obvious that hand traverse is provided for all three | 


movements of the table, from the handwheels giving the 
longitudinal and transverse traverses and the crank 
handle giving vertical traverse to the knee. The 
vertical movement provided is 17 in. Stops and locks 
are fitted to the saddle, table and knee slides and 
micrometer dials to the traversing screws. All the 
sliding gears are of heat-treated steel and are mounted 
on splined shafts running in taper-roller bearings. 
Lubrication is effected in several ways. The spindle 
head mechanism is lubricated by a pump driven by 
chain from the spindle gears, the pump delivering 
filtered oil from a sump at the bottom of the column. 
Oil-gun lubrication is provided for the slow-running 
shafts and the slides, with the exception of those for the 
table which have a separate oil-feeder. The clutch- 
withdrawal mechanism also has its own oil reservoir. 
Cutting fluid is supplied fromm a sump in the base below 
the knee, circulation being effected by a motor-driven 
centrifugal pump with push-button control. The table 
trough drains into this sump through a filter and the 
grid seen to the right of the knee-elevating screw. The 
other grid on the base is for cleaning purposes. 
electric control equipment comprises a contactor 
box having non-adjusting thermal overloads, no-volt 
release, isolating switch and fuses. There is also a 


The | 


low-voltage transformer which operates a pilot light | 


on the top of the column, the light indicating whether 
the motors are running or not. An auxiliary circular 
table with T-slots and 16 in. in diameter, can be 
supplied for attachment to the main table. It 
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MACHINE. 


MESSRS. CUNLIFFE AND CROOM, LIMITED, MANCHESTER. 














drive, which is reversible. The drive is taken from the 
machine by a removable shaft, the whole being detach- 
able from the table when not in use. The circular table 
can be also rotated by hand. The selling agents for the 
machine are Messrs. Alfred Herbert, Limited, Coventry. 








LUMINESCENT COATINGS. 

Some indications of the practical value and limita- 
tions of luminescent paints and coatings are given in a 
report issued recently by a sub-committee of the New 
York Paint and Varnish Production Club. The report, 
which is addressed to persons interested in the manu- 
facture and use of luminescent coatings, does not deal 
with radioactive substances. It is divided broadly into 
two sections, the first relating to fluorescent and the 
second to phosphorescent coatings. 
be remembered, emit light of a different wavelength 
from that which falls on them but cease to do so when 
the source of light is cut off, whereas phosphorescent 
coating continue to show for a considerable time 
after the exciting light source is extinguished. 
regard to fluorescent coatings, the report states that 
the inorganic pigments of principal practical value are 
zinc sulphide or a combination of zinc and cadmium 
sulphides. 
state of division and can be incorporated with vehicles 
in ordinary paint-making machines yielding normal 
paints. Some synthetic organic dyes have the property 
of fluorescence when exposed to ultra-violet light 
in the wavelength range from 3,200 Angstrém units 
to 4,200 Angstrém units, and, it is stated, give a 
brilliance that is not equalled by any known natural 


minerals. Among these dyes are the rhodamines (a series | 
eosin (a red, crystalline | 

a= ] 
dye prepared by the bromination of fluorescein) ; and | 


of derivatives of xanthene) ; 


auramine (a dyestuff of the diphenylmethane series). 


The former, it will | 


With | 


| from calcium and strontium sulphides, on the other 


These pigments are obtainable in a fine | 


| transparent 


made from these dyes are quite permanent when used 
indoors without exposure to direct sunlight. When 
used in the open, or under conditions of exposure to 
moisture or to direct sunlight, however, coatings 
embodying organie dyes are liable to the rapid loss 
of colour and fluorescent properties. On the other 
hand, coatings made from properly constituted in 
organic pigments may retain more than 50 per cent. of 
their fluorescent brflliance after a year or more of 
outdoor exposure. 

Phosphorescent pigments exhibiting high brightness 
after the excitation ceases, with a relatively short 
afterglow, usually consist of zinc sulphide or a mixture 
of zinc and cadmium sulphides. Pigments exhibit- 
ing low brightness after the excitation ceases, but a 
relatively long afterglow, contain calcium sulphide. 
strontium sulphide, or combinations of the two. From 
the standpoint of durability these pigments are quite 
permanent when applied in the interiors of buildings 
Moreover, experiments have shown that pigments con 
taining zinc and cadmium sulphides may retain more 
than 75 per cent. of their phosphorescent brilliance 
after nine months of outdoor exposure. Coatings made 


hand, are sensitive to moisture and are generally con- 
sidered useful for not more than six months of exposure 
in the open. These coatings, however, may be pro 
tected from the weather by the application of a clear, 
finishing coat, which also enables the 
surface to be kept clean by washing. It is further 


| stated that a fall in the temperature will increase the 


length of the afterglow of phosphorescent paint appre- 
ciably, but will decrease its intensity. 








THE CONTROL OF PAPER.—The Ministry of Supply have 
issued the Control of Paper (No. 46) Order, 1942 
(S.R. & O. 1942, No. 1016, price 2d.), which consolidates 


graduated in degrees and has stops for disengaging the | From the standpoint of durability, fluorescent coatings | previous Orders relating to prices for waste paper. 
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CRANE LOCOMOTIVE WITH LIFTING MAGNET. 
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CRANE LOCOMOTIVE WITH 
LIFTING MAGNET. 


THe magnetic-lift crane locomotive illustrated in 
Figs. 1 to 3, on this page, has been completed recently 
by Messrs. Andrew Barclay, Sons and Company, 
Limited, Caledonia Works, Kilmarnock, for service in 
a large steel works. It consists essentially of a shunting 
locomotive of conventional design with the addition of 
a crane, the primary purpose of the engine being for 
shunting, though it is capable of lifting and transporting 
loads when required. Such conditions obtain in numer- 
ous industries ; for instance, steelworks, foundries, ship- 
yards, structural-steel works, etc., and the demand has 
been met by Messrs. Barclay by two standardised types. 
These are, a locomotive having cylinders of 14 in. bore 
| by 22 in. stroke and fitted with a crane capable of lifting 
|5 tons at a radius of 16 ft.; and one with cylinders 

1] in. bore by 18 in. stroke, fitted with a crane having a 
| lifting capacity of 3 tons at a radius of 23 ft.6in. The 
cranes vary with regard to the type of jib used, which 
| may be fixed or of the luffing type. The length of the 
jib is necessarily restricted both by railway loading 
gauges and the balance of the locomotive, since no 
| clamping the rails is possible. The locomotives are 
| designed so as to travel when carrying the maximum 
| load. The greatest load so far catered for is 8 tons at 
| a radius of 19 ft. Full-circle slewing is provided in all 
| cases. 
| The crane locomotive illustrated in Fig. 1 is ot Messrs, 
Barclay’s standard 5-ton type ; that is, when the crane- 
| hook only issued, it will handle loads up to 5 tons at 
| the fixed radius of the jib, viz., 16 ft. When used, as 
designed, with a lifting magnet, the maximum load is 
4 tons 2 cwt., the difference of 18 cwt. representing the 
| weight of the magnet and its accessories. Ifa similar 
locomotive were required for a maximum net load of 
| 5 tons, the fib would have to be reduced in length to 
| give a radius of 13 ft. 6in. The tractive effort of the 
| locomotive shown in Fig. 1 is 14,200 lb., the cylinders 
| being of 14 in. bore by 22 in. stroke and the mean 
effective pressure being taken as 85 per cent. of the 
| boiler pressure. The weight in working order is 42 tons 
| 14 ewt. Conversion to ordinary working with slings 
| over the crane-hook is readily effected by removing the 
| magnet from the hook and disconnecting the energising 
| cables. The latter are of the single-core extra-flexible 
| type and are wound on a spring drum carried on the 
| jib and fitted with connecting couplings. They are 
|seen nearly fully-wound in Fig. 1 and nearly fully 
| extended in Fig. 2. 
| It will be obvious that the fitting of a lifting magnet 
materially increases the field of usefulness of the loco- 
motive and results in a saving of both labour and time. 
| The services of a slinger and men for filling skips and 
bundling are unnecessary, the whole operation of load- 
ing the crane, lifting, transporting and dropping the 
load being controlled by the driver of the locomotive 
from the footplate. Time may also be saved in certain 
operations, such as the handling of ferrous scrap, pig 
iron, etc., by dropping the load at its destination from 
a height instead of lowering the magnet. Fig. 2 shows 
pig iron being handled in this way, but the crane should 
be very useful in works or shipyards where quantities 
of steel plates, angles and sections are being constantly 
handled. The magnet and control gear for this particu- 
lar crane were manufactured by Messrs. Witton-Kramer 
Electric Tool and Hoist Works, Witton, Birmingham, 6. 
The control gear is arranged in the cab close to the gear 
for manceuvring the slewing and hoisting movements 
and for driving the locomotive. As will be clear from 
Figs. 1 and 2, an unobstructed view of the jib can be 
obtained from the cab. 

The jib is mounted on a pedestal carried on the 
engine frame and spanning the barrel of the boiler. 
This pedestal is situated on the centre line of the 
wheelbase and provides a very stable base. In the 
earlier designs of Messrs. Barclay’s crane locomotive, 
the slewing engine and hoisting engine were mounted 
on the boiler barrel. In the present arrangement they 
are attached to the pedestal; the two-cylinder slewing 
engine can be seen in Fig. 1. This engine is fitted with 
Stephenson link motion for reversing and the crank- 
shaft carries a worm which meshes with a worm-wheel 
at the base of the jib assembly. Since the magnet is 
energised by current generated on the locomotive and 
the jib must be capable of full-circle slewing, the cables 
connecting the generator and the magnet cannot be 
led up the rotating jib post without a break. The 
arrangement adopted, and patented, by Messrs. Barclay 
is to make the central vertical shaft of the hoisting 
gear hollow and pass the cable through it, this shaft 
being co-axial with the jib post. The cables are 
enclosed in a conduit inside the shaft, the conduit being 
attached to the jib and rotating with it, and the shaft 
being free to rotate independently to give the necessary 
hoisting and lowering motions. The cables are attached 
to a pair of slip rings mounted on an insulated sleeve 
at the bottom of the conduit, the cables from the 














generator being connected to brushes which make 
contact with the slip rings. 
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taking the photograph from which Fig. 3 has been} Associate Member to Member.—Herbert  Coope> of the North-East Coast Institution of Enginee: 
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consists of a steam turbine coupled to the generator | Hext, R.E., Chatham; James Jamieson, B.Sc., Glas- | ames work = connection with shipbuilding and i Gx 
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locomotive boiler, which is of ample capacity to supply | ander Kelso, Harrogate; Francis John Lane, M.Sc.,| ., Leavennéwe (B.) RB. L. Summa, Royal wy : s 
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bearings are provided with forced lubrication, the oil mingham : Harold Sydney Moody, B.Sc. (Eng.), Mr. G. L. Vierrs has been elected President ti 
being kept cool by circulation through a coil immersed | Leeds: Alfred James Nicholas. Sale, Cheshire: Frank Chartered Surveyors’ Institution in succession to M t- In 
in the feed tank. | Nicholls, Leeds; Maurice Vernon Ratcliffe, B.Sc. | G®%®®4= H. C. Core. - 
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The Blue Book, 1942. The Electrical and Engineering | Beckenham. Saxon Petroleum Company, Limited, but also retai ti 
Trades Directory. The first issue of this standard | Associate Member.—James Heny Alderson. B.A., Oxted, | Position and functions with the Eagle Oil Com; : 
electrical reference book appeared in 1883, so that the Surrey ; William Allan. Barvow-in-Furnese : Semen ere upon am hange, the senior officials « ce 
new volume constitutes the sixtieth in the series. | Anderson, Léeds: David Herbert Brown, Gleagow ; | gg oe ( company s Marine Department will be \ “4 
_ ss annuals — = — = long : Group-Captain Colin Simson Cadell, M.A., R.A.F., thea bay eer awry vay ng 4 gh 1B * 
ecore st be cx ar » sme > se , . =r = rT, c . sion, and Mr. R. J. BE. Dor - 
ion Fala segs. Assan mA oe ® ther did London, W.1; Harry Cahm, Salford ; Hugh Keith | manager, Shipping Division. All will have their hy 
ca initiate the work are to t : . od ulated ny Bm arom B.Se., Ph.D., Wembley Park ; James Lowell | quarters at St. Helen’s-court, Great St. Helen’s, Londor m 
able to produce a “Diamond Jubilee Edition s Fit. | ge: B.Sec., Newcastle-upon-Tyne ; William Henry E.C.3. ; tt 
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Ne . | Farnborough Park, Kent; Edward James Davidson, : : . . 
preface giving some account of the origin and earlier | Glasgow; James Wardrop Gardner, Portobello, Mid- Messrs. Edison Swan Cables, Limited, has been elected : 
year of the directory. He states that no record eists|fothtan; Sydney Slater Guy, Wolverhampton; France| cearman of the Cable Manufacturers’ Arsociaton, x I 
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: y- . - Commodore William Edward G. Mann, C.B.E., Cairo ; ny a a —- . 
a specific date to the beginning of the electric-power Christian Henry Painter, Birmingham ; Leonard the Birmingham Metallurgical Society. I 
industry, as distinct from that concerned with electrical | winston Pratten, Bristol: B. Ramamurthy, B.E.. Mr. W. H. NUTTALL has been re-elected chairman of ; 
communication, the year 1883 may, however, be 8Ug- | Dindigul, India ; John Norman K. Rankin, Sunderland; *®® Glasgow Section of the Society of Chemical Industry 
gestive. It was marked by the introduction of many John Teasdale Rankin, Edinburgh; Lt.-Commdr. and Mr. E. G. Couzens has been made chairman of th« 
important practical advances due to Hopkinson, Henry Edward Sanders, R.N.V.R.. Waterlooville Plastics Group of the Society for the session 1942-43 
Edison, and others. The previous year, 1882, had also | Hants; Henry William Stainton, London, N.8: Ales Mr. S. Guy Newron, a director of Messrs. Brown t 
seen the passing of the Electric Light Act. The first | Arthur Svmonds, Southsea; Reginald Taylor, Liver- Bayley’s Steel Works, Limited, Sheffield, has been f 
volume, published at the modest price of 2s., contained | pool : Philip Tugwell Thornhill, B.Sc. Tech.. Man.- | @Ppointed managing director of Messrs. Barrow Hemiat ite d 
just over 100 pages and presented “a well-arranged | chester ; Edward Henry Whatton, Worcester Park, | Stee! Company, Limited. I 
and clear picture of the comparatively small electrical | Surrey : Hubert Wood, B.A.. Manchester. ; Mr. R. MATHER has been elected chairman, and Mr I 
world of that day.’ Mr. Tripp states that this first | Seoniieh > Acie Bie tm 1 H. G. W. Despennam appointed general manager, of } 
edition was bound in the “ traditional blue cover, wns Bee ap Grom laos Bes Biscens. Ghianineveve Seen Comnany, Limited, Saithere- ‘ 


but does not say at what time the present official name Ruislip, Middx.; Lieut.-Col. Joseph Jacob Davi 
of T ) wee s “ 885 shame slip, } -; Lieut.-Col. Jose Jac 8, ‘ ‘ ; he, 
of Th Ble Brak was opted, Un teeth directory | Ankare; Herbert. Sey Feilown, Meitoame, Aw: |, Mi 0. . Curia, AMT MLE hae vn 
é 3 4 wars ots, : tralia; Andrew Cecil Kennedy, Farnham. Surrey : appointed managing director, and Mr. J. R. WILKINSON 
purchased 7he Electrician in that year, and retained | > - — 4 ~ * | B.Sc.Tech., A.M.C.T., M.I.E.E., director and sales 
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a tribute to the great service rendered by Tucker to | >P™™°®: Birmingham. , waiiiadeaarscsansiages 8 
the electrical industry, suggests that his editorship 
displayed perhaps more enthusiasm than judgment, 
and when the work was taken over by the present 
proprietors, “the huge accumulation of information ”’ 
it contained had to be condensed and rearranged. This 
work was carried out by Mr. A. M. Windeatt, who : 
retained the editorship until his death in 1929. He market remained ous throughout the week, in spite of 
classified and arranged the contents generally in the BOOKS RECEIVED the fact that a brisk demand was encountered from 
form which they still retain, although a continually- ° users in both the home and foreign sections. Collieries, 
developing industry has demanded corresponding United States Geological Survey. Professional Paper No. 
modification in the directory from time to time. The 186. Index to Shorter Contributions to General Geology, 
present edition, naturally, “has had to be framed in 1936. By G. F. Lovenium. Washington: Superin- 
terms of the paper situation, but users are likely to be| tendent of Documents. 
agreeably surprised at the extensive volume which it Airframes. A Manual for Mechanics and Students. By 
has been found possible to produce. It runs to 894| J.C. CORLETT. Second edition. London: Sir Isaac 
pages and contains three main directory parts : alpha- Pitman and Sons, Limited. [Price 6s. net.) 
betical, geographical, and classified. The latter is | 4ero Engines. Overhaul, Testing and Installation 
conveniently arranged in sections covering the various| “round Engineers. By O. CaUDWELL. London: Sir 
branches of the electrical industry, such as measuring| [Isaac Pitman and Sons, Limited. | [Price 5s. net.) 
instruments, transformers, etc. In all cases convenient | Short Wave Wireless Communication, Including Ultra- 
projecting tabs facilitate reference to any particular Short Waves. By A. W. LADNER and C. R. STONER. 
section. Those who have known The Blue Book for Fourth edition, revised and enlarged. London: 
many years will be interested in the information that,; Chapman and Hall, Limited. (Price 35s. net.| 
when normal times return, the old annual biographical | Jowa State College. Iowa Engineering Experiment Station. | t od 
section is to re-appear. The work is published by Bulletin No. 152. Analysis of Highway Costs and | “™ hanged. 
Messrs. Benn Brothers, Limited, Bouverie House,| Highway Taxation, with an Application to Story County, 
Fleet-street, London, E.C.4, at 25s. net. Iowa. By Proressor E. D. ALLEN. Ames, Iowa,| GConrrot or TiMBER.—The Minister of Supply has 
U.S.A.: The Director, lowa Engineering Experiment | jssued the Control of Timber (No. 24) Order, 1942 


Station, Iowa State College. [Free.] | (S.R. & O., 1942, No. 931, price 1d.), which provides new 
Tue TRANSVAAL GoLp OvutTput.—The production of | India. Forest Bulletin. Utilisation (New Series). No. 94. | conditions for the sale, acquisition and consumption 
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Timms, Swynnerton, near Stone, Staffordshire. ; 


The Welsh Coal Trade.—Business on the steam-coal 








as a rule, were still concentrating on meeting the require- 
ments of the essential users and there was little coal 
available for delivery to ordinary consumers for some 
;}months to come. The export demand was actively 
| maintained, but in view of the need for conserving supplies 
as far as possible for the home market, little business was 
|arranged. The general tone remained very firm. There 
for | was a sustained demand for the best large descriptions, 
but the current outputs were allocated to contract 
| deliveries and there seemed little likelihood of supplies 
| becoming much more freely available. There was a keen 
| demand for the sized classes, which were scarce, and som¢ 
of the better grades of dry steam smalls were busy and 
firm, but the inferiors lacked support and were dull. 
Cokes were active, while patent fuel and cokes were 
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gold in the Transvaal during April totalled 1,182,678 Specification for the Inspection and Passing of Helves | tor necessary repairs or other essential work—of quantities 
fine oz., valued at 9,934,4¥951., compared with 1,166,456 and Hammer Handles. By V. D. Limaye. Delhi: | of timber, plywood, boxboards and veneer of a total value 
fine oz., valued at 9,798,2301. in April, 1941. Manager of Publications. [Price 4 annas, or 5d.) |not exceeding 1/. The acquisition of timber for the 
Forest Research Institute, Dehra Dun, India. Indian | purpose of replacing any metal gate, railing, fence or 
CONTROL OF Tins, KeGs AND Drums.—A further series Forest Leaflet (Utilisation). No. 10. A Preliminary | similar structure is specifically excluded. 

of regulations intended to reduce the country’s con- Note on the Use of Prolamins as Adhesives. By D. | 
sumption of tin has been issued in the Control of Tins, NARAYANAMURTI and V. RANGANATHAN. Dehra Dun, 
Cans, Kegs, Drums and Packaging Pails (No. 7) Order, U.P., India: The Forest Research Institute. Wurre LINes ON Roaps.—Instructions have recently 
1942 (S.R. & O., 942, price 1d.), this being another| Press Tool Practice. By P. 8. Hoventon. Part II.| been issued to highway authorities relating to the 
supplement to the existing No. 5 Order. The new Order London: Chapman and Hall, Limited. [Price 21s.| painting of broken white lines on roads. In order to 
prohibits the cutting up of tin-plate for any additional | net.) | economise paint, it is directed that, in future, only trunk 
range of packages and closures for civilian use. Con-| The Ohio State University. Engineering Experiment | roads and Class I roads are to be painted in this manner. 
tainers made under this Order will be, in general, of the Station. Bulletin Series No. 333. The Suitability of | We understand, however, that requests have been made 
same size and type as existing ones, but the appearance Stabilized Soil for Building Construction. By E. L.| to the Ministry of War Transport that other roads over 
will differ, the steel, in most cases, being coated with HANSEN. Columbus, Ohio, U.S.A.: The Director, | which municipal passenger vehicles operate may still be 
protective lacquers and varnishes instead of the normal Engineering Experiment Station, Ohio State Univer-| included in the highways on which the painting of 
coating of tin. sity. [Price 45 cents.}) traffic lines is permitted. 
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NOTES FROM ‘tHE NORTH. 


GLAsGow, Wednesday. 


Scottish Steel Trade.—In the Scottish steel trade both 
heavy and light material are freely specified, but owing to 
Government requirements for war purposes it is very 
difficult to obtain steel for general commercial use or 


for export. Shipbuilders are exceedingly busy and are 
consuming large tonnages of material and the same 
applies to boilermakers. Government contracts are 


taking up large quantities of structural sections but for 
otl purposes the demand is not heavy. The produc- 
tion of special and alloy steels continues to increase. 
In the black-steel sheet trade some improvement can 
be recorded and makers have been booking a consider- 
able tonnage for uses in connection with the war. Gal- 
yanised sheets, on the other hand, are still very quiet and 
in small demand. The following are the current quota- 
Boiler plates, 171. 12s. 6d. per ton; ship plates, 
per ton; 151. 8s. per ton; medium 
plates, ¢ in. and thicker, rolled in sheet mills, 21L 15s. 
per ton; black-steel sheets, No. 24 gauge, 221. 15s. per 
ton; and galvanised corrugated sheets, No. 24 gauge, 
26/. 28. 6d. per ton, all for home delivery. 

Valleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there has been more activity during 
the past week and makers are fairly well supplied with 
orders, The demands from rivet, bolt and nut makers 
has recently improved considerably and business with 
other consumers has also increased. Good supplies of 
wrought iron scrap are now available. There has been 


tions : 


16/. 38. sections, 


little change in the re-rolled steel-bar industry and 
although there is more business in reinforcing rods, con- 
ditions generally are not very satisfactory just now. 


The present prices are as follows : Crown bars, 15/1. 128. 6d. 
per ton; No. 3 bars, 131. 12s. 6d. per ton; No. 4 bars, 
131. 17s. 6d. per ton; and re-rolled steel bars, 171. 15s. 
per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Activity is still general in 
the Scottish pig-iron trade and all consumers are pressing 
for deliveries. Foundry grades of iron are in strong 
demand. To-day’s market quotations are as follows : 
Hematite, 61. 18s. 6d. per ton, and basic iron, 61. 0s. 6d. 
per ton, both delivered at the steel works ; foundry iron, 
No. 1, 61. 58. 6d. per ton, and No. 3, 61. 3s. per ton, both 
on trucks at makers’ yards. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—A notable feature which is liable to 
escape the recognition it deserves is that throughout 
staple industries jointly employing many thousands of 
men, women, boys and girls, and consistently engaged 
at the highest pressure, no labour dispute has occurred 
for several years that has resulted in the loss of a single 
ton of output. There have been disputes respecting 
wages and working conditions, but all have been settled 
amicably at conferences between representatives of the 
employers and employees. In the opinion of industrial 
organisers, this excellent co-operation ought not to go 
unrecorded. There is a heavy demand in the raw 
material and semi-finished sections, but deliveries are 
being maintained at a high level. More high-phosphorus 
iron is being used as a substitute for hematite, and 
business in forge and foundry descriptions is active. 
Locomotive and wagon builders, shipbuilders, and 
general engineers are large buyers of plates. Producers 
of special high-quality steels are experiencing a heavy 
demand; war requirements absorb the bulk of the 
output, but supplies are also going to industries which 
use this material in peace time. A certain amount of 
surplus steel is on offer, including angles, plates, channels, 
tees, circles, and strip. Further progress is reported in 
the scrap drive ; already more than 3,500 tons of railings 
from Sheffield, Rotherham, and Barnsley have been 
made into munitions. The continued pressure on engi- 
neering plant has resulted in an increasing demand for 
machinery renewals. The reclamation of derelict land 
is making a heavier call on agricultural machines and 
implements ; much of the clearance is being done by 
tractors of the chain-track type. There is a steady 
demand for agricultural-implement parts, including chaff 
knives, turnip knives, tractor points and shares, hay and 
trussing knives, and grass cutters. 

South Yorkshire Coal Trade.—A loss of output is still 
resulting from labour disputes at South Yorkshire pits. 
At one colliery the third strike within a month has been 
entered upon. Householders are anxious to lay in 
stocks for next winter and distributors are endeavouring 
to supply their requirements, but consumers are asked to 
exercise patience regarding deliveries; the demand 
covers all qualities of domestic fuel. Industrial fuel is 


largely supplied under contract, and public-utility con- 
cerns are prominent buyers. 
fuel is difficult to negotiate. 
easier. 


Fresh business in washed 
The coke position is a little 
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NOTES FROM CLEVELAND AND | 
THE NORTHERN VUOUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The output of one or two descrip- | 
tions of iron and steel is nearly at record level. Delivery 
allocations for the third quarter of the year are likely 
to be on an increased scale, but the increasing require- 
ments of the war industries continue to absorb almost the 
whole of the supply. The release of more tonnage for 
ordinary commercial undertakings is still unlikely. The | 
greatly increased consumption of native ironstone, in | 
place of foreign ore, is making heavy calls on the British 
output, and the yield of the Cleveland mines, though | 
much greater than has been the case for many years, 
barely meets the requirements of the local consuming 
plants. Hematite is the only quality of pig-iron that is 
really scarce. There is some shortage of semi-finished | 
steel and the supply of certain descriptions of finished | 
steel are barely sufficient. 





Cleveland Iron Trade.—Deliveries of foundry iron are 
maintained at a rate which is sufficient to cover require- 
ments, but are largely from other producing centres. 
The supply of Cleveland brands is still small and there 
seems no likelihood of an enlargement of the light 
intermittent make. The recognised market values of 
Cleveland pig remain at the level of No. 3 description at 
128s., delivered in the Middlesbrough district. 


Basic Iron.—The make of basic iron continues at a 
rate which is sufficient to meet the heavy requirements 
of the producers’ adjacent steelworks and enables small 
additions to be made to the emergency stocks, but does | 
not yet justify the release of tonnage for use elsewhere. 
The official quotation for basic iron remains at 120s. 6d. | 





Hematite.—The increasing use of substitutes has not 
appreciably reduced the pressure for the supply of 
hematite, severe restriction in the distribution of which 
is still unavoidable. Acquisition licences are granted 
most cautiously and applicants have to satisfy the control | 
authority that the parcels obtained will be used for | 
purposes for which no other iron is suitable. The next 
few weeks’ output of refined iron is understood to have | 
been acquired for consumption in place of hematite. | 
The stabilised prices of the latter are at the equivalent 
of No. 1 quality at 138s. 6d., delivered to North of 
England buyers. 

Blast-Furnace Coke.—Business in Durham blast- 
furnace coke is light. Sellers have extensive contracts 
to execute and are not desirous of entering into further 
commitments, while local users have made as much 
provision for their needs as they consider advisable. 
The fixed prices are firm on the basis of good medium 
qualities at 37s. 6d. f.o.r. at the ovens. 

Manufactured Iron and Steel.—There is an adequate 
supply of semi-finished iron, but the increased make of 
steel semies is insufficient for current needs and the 
re-rollers are making considerable use of shell discard 
steel. Finished-iron firms are turning out more tonnage 
particularly of heavy commodities. There is great 
activity in the steel industry, but structural material is 
still in only moderate request. The steadily increasing 
demand for special steels is difficult to meet and the 
heavy production of open-hearth steel is only sufficient 
for actual requirements. 

Scrap.—The inferior grades of iron and steel scrap are 
fairly plentiful and are in little request, but the demand 
for the better grades is unabated. 








Tue INSTITUTE OF PHyYsIcs.—<At the annual general 
meeting of the Institute of Physics, held on Thursday, 
May 28, officers were elected to fill vacancies occurring 
on October 1 next. Professor Sir Lawrence Bragg is to 
be President ; Dr. W. Makower and Mr. T. Smith, vice- 
presidents ; Major C. E. 8S. Phillips, honorary treasurer ; 
Professor J. A. Crowther, honorary secretary; and 
Professor J. Chadwick, Professor J. D. Cockcroft, Mr. 
D. C. Gall and Mr. E. B. Wedmore, ordinary members of 
the board. 


Purmirs “VERSATILE E”” WELDING ELECTRODE.— 
Messrs. Philips Industrial (Philips Lamps, Limited), Cen- 
tury House, Shaftesbury-avenue, London, W.C.2, inform 
us that they have placed on the market a new general- 
purpose electrode, termed Philips Versatile E electrode, 
which appears to possess some advantages. It is stated 
to be adaptable to all welding positions and to produce 
good results even in the hands of welders of limited skill. 
It may be used on badly fitted seams and for bridging 
gaps, and is claimed to be an easily-striking electrode 
with a quiet and stable arc unaccompanied by smoke 
or smell. It complies with British Standard Specification 
No. 639-Class A, and is suitable for use on all normal 
constructional steels. The mechanical properties of the 
deposited metal are quoted as follows :—Ultimate tensile 
strength, 33 tons to 36 tons per square inch ; elongation 
on 2 in., 26 per cent. to 30 per cent. ; Izod impact value, 
45 ft.-lb. to 60 ft.-lb.; and Brinell hardness number, 





approximately 165. 





NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


NORTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, June 13, 2 p.m., 
The Neville Hall, Newcastle-upon-Tyne. General Meet- 
ing. (i) “Mining Timber: Possible Economies and 
Substitutes,” by Mr. L. C. Maitland. (ii) ‘‘ The Produc- 
tion of Carbon Monoxide in Compressed Air Ranges,”’ by 
Mr. W. B. Brown. 

INSTITUTION OF CIVIL ENGINEERS.—North-Western 
Association: Saturday, June 13, 2.30 p.m., The Engi- 
neers’ Club, Albert-square, Manchester. Joint Meeting 
with the Manufacture Group and the North-Western 
Branch of THE INSTITUTION OF MECHANICAL ENGINEERS. 
Discussion on “‘ The Application of Statistical Control to 
the Quality of Materials and Manufactured Products,” to 
be opened by Sir Frank Gill, Dr. B. P. Dudding and 
Mr. H. Rissik. 

INSTITUTE OF ESTIMATORS—PLANNING AND TIME 
Stupy ENGINEERS.—Sunday, June 14, 2.30 p.m., The 
Waldorf Hotel, Aldwych, W.C.2. ‘“* The Establishment 
of Basic Rates,”” by Mr. J. G. Harding. 

INSTITUTION OF PRODUCTION ENGINEERS.— Manchester 
Section : Monday, June 15, 7 p.m., The College of Tech- 
nology, Sackville-street, Manchester. Informer! Discus- 
sion on “ Production Problems.” 

Society oF GLass TECHNOLOGY.—Wednesday, June 
17, The Department of Glass Technology, University of 
Sheffield, ‘“‘ Elmfield,””’ Northumberland-road, Sheffield, 
10. Ordinary Meeting. 11 a.m., (i) “‘ Some Experiments 
on the Substitution of Lead Oxide in an Alkali-Lead- 
Oxide-Silica Glass'for Electrical Purposes,’’ by Dr. J. H. 
Partridge. 2 p.m., (ii) “‘ The Interpretation of Thermal 
Endurance Tests on Glass Containers,’’ by Mr. J. B. 
Murgatroyd. (iii) ‘‘ The Significance of Surface Marks on 
Fractured Glass,’’ by Mr. J. B. Murgatroyd. (iv) “ Cords, 
Surface Finish and the Quality of Glassware,’’ by Dr. 
A. J. Holland, Dr. Eric Preston and Professor W. E. 8. 
Turner. (There will be an Informal Dinner at 8 p.m., on 
Tuesday, June 16, and an Informal Luncheon at 12.30 
p.m., on Wednesday, June 17, in each case at the Grand 
Hotel, Sheffield.) 

ROYAL METEOROLOGICAL SocreTy.—Wednesday, June 
17, 4.30 p.m., 49, Cromwell-road, South Kensington, 
S.W.7. (i) “ The Early History of Hygrometry, and the 
Controversy Between de Saussure and de Luc,” by Mr. 
W. E. K. Middleton. (ii) “ Subsidence and Ascent of 
Air as Determined by Means of the Wet Bulb Potential 
Temperature,”’ by Mr. R. W. Longley. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Wednesday, June 17, The George Hotel, Luton. 
6.20 p.m., Annual General Meeting. 6.30 p.m., “A 
Study of Dashboard Instrument Development,” by Mr. 
D. Bennion Browne. 








CorRE-SAND MIXTURE FOR JOBBING FOUNDRIES.—In 
the course of a paper presented to the Institute of 
British Foundrymen, Mr. E. Hall gives some hints on the 
preparation of core-sand mixtures for jobbing foundries, 
As a good mixture for green bonded oil-sand cores, he 
recommends a blend of 68 Ib. of sea sand or similar 
material ; 7 lb of Rayleigh sand, 1} Ib. of powder of the 
dextrine type, and half-a-pint of linseed oil. He adds 
that the mixture should be milled for at least 10 minutes 
in a paddle mixer. 


LOUGHBOROUGH COLLEGE.—British Empire Scholar- 
ships, entitling the recipients to admission to the Faculty 
of Engineering at Loughborough College in September, 
1942, have been awarded to Mr. A. D. Fairweather, of 
College School, Loughborough ; Mr. 0. R. B. Moorman, 
of Sandown Secondary School, Isle of Wight; Mr. J. 
| Pickering, of Devonport High School, Penzance; Mr. 
J. P. Waeland, of Westcliffe High School, Aylesbury ; Mr. 
L. R. Wheeler, of Sittingbourne Grammar School, Queen- 
borough ; and Mr. D. Wright, of Long Eaton Secondary 
School. 


BLAstT-FURNACE GAS FIRED STEELWORKS BOILERS.— 
A new boiler plant, capable of producing 100,000 Ib. of 
steam per hour when the fuel used is blast-furnace gas 
and 135,000 Ib. per hour when pulverised coal is em- 
ployed, has been installed at the Sault Ste. Marie Works 
of the Algoma Steel Corporation. The plant, which 
consists of two boilers, each operating at a pressure of 
410 Ib. per square inch, has been necessitated by increased 
demands for steam from the rolling-mill shops. Previ- 
ously, steam was supplied by 22 boilers installed in four 
separate boiler houses situated in different parts of the 
works. It is stated in Blast Furnace and Steel Plant 
that the new boilers are normally fired with blast- 
furnace gas, but should an interruption of the supply 
occur a practically instantaneous change-over to ‘pul- 





verised coal can be made. 
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LECTURE ON THEORY OF PHOTOGRAPHY.—A lecture 
entitled “‘ Recent Advances in Photographic Theory ” 
will be delivered by Dr. H. Baines, F.1.C., before the 
London and South Eastern Counties Section of the 
Institute of Chemistry, in the chemistry lecture theatre at 
West Ham Municipal College, Romford-road, London, 
E.15, at 6 p.m. on Wednesday, June 17. 


Tue Late Mr. R. B. Hurron.—By the death of 
Mr. Richard Blair Hutton, of Messrs. Kelvin, White 
and Hutton, on June 5, the nautical instrument industry 
has lost a well-known figure. Mr. Hutton, who was 
67 years of age, was a partner in Fenchurch-street of 
Mesers. Kelvin, Bottomley and Baird, Limited, in which 
position he succeeded his father in 1917. He started 
his career at the bench, under his father’s instruction, 
repairing compasses and other navigational instruments. | 
Trained as a compass adjuster, he devoted himself so 
thoroughly to his subject that he eventually became a 
foremost authority upon all questions of magnetism and 
its problems in the modern ship. He was associated 
with the late Lord Kelvin in some of his later experi- 
ments. With Kelvin’s assistance, the help of Captain 
T. 8S. Angus and the support of Sir Thomas Sutherland, 
of the P. and O. Company, the problem of efficient 
compass adjustment was successfully solved, when, in 
1905, the multiple-deck vessel was introduced on the 
Indian run. Mr. Hutton’s services to the Merchant 
Navy covered a period of 50 years. The management 
of the business, we understand, will now be in the hands 
of Mr. Ernest Day as part of the association between 
Messrs. Kelvin, Bottomley and Baird, Limited, and 
Messrs. Henry Hughes and Son, Limited, under the title 
of Marine Instruments, Limited. 


Fie. 2. MaAcHINE rn FLIGHT. 





Fie. 3. Roitis-Royce 

TEXT-BOOKS FOR MUNITION WORKERS.—We 
received from the Central Library, Mare-street, Hackney, 
London, E.8, a book list entitled Workshop 
which has been compiled for the guidance of munition 
workers who wish to improve their knowledge of the shop 
processes on which they are engaged. Workshop calcu- 
lations, tools, foundry work, lathe work, engine fitting 
testing, draughtsmanship, are among the 


and etc., 


have | 


Practice, | 





“ VouL_tTuRE” ENGINE. 


special groups covered, and it is stated that arrangements 
| have been made to provide supplementary lists of 
advanced works on any of these subjects on request 
| We understand from the borough librarian, Mr. H. W 
Moore, F.L.A., that copies of Workshop Practice will be 
| supplied gratis on application while the present stock 
lasts. The list is likely to be of partictilar interest to 
| firms contemplating the establishment of works libraries 
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THE FUEL PROBLEM. 


TuE reconsideration of the dual problem of coal 
production and fuel rationing, which was forced 
upon the Government by the opposition aroused by 
Sir William Beveridge’s proposals, has resulted in a 
change of policy and of tactics. The announcement 
by the Lord Privy Seal in the House of Commons 
on May 13, that “‘ the Government have considered 
the question . . . and have decided to submit to 
the House after Whitsun their coal proposals as a 
whole, covering both production and consumption 
and the organisation of the industry,” provided 
assurance that the unpopular Beveridge scheme was 
temporarily shelved ; but the occurrence of various 
strikes among miners, seriously diminishing the 
output of coal at the very time when increased pro- 
duction was imperative to enable stocks to be built 
up for next winter, caused general concern. It had 
been hoped that the miners themselves would have 
shown a better appreciation of the gravity of the 
situation and would not have taken advantage of it 
to indulge in these local exhibitions of high feeling, 
often in defiance of their own union leaders. Whether 
the adoption of a scheme which is nationalisation 
in all but name will have any effect upon the com- 
paratively small number of malcontents who are 
usually at the bottom of such disputes remains to 
be seen, if and when the scheme receives Parlia- 
mentary approval or, in the alternative, is forced 
through the House by being made a matter of 
confidence in the Government ; meanwhile, all that 
can be done is to urge all concerned—which means 
practically everyone in the country—to examine 
its proposals with care and to endeavour to econo- 
mise to the utmost, and at once, in every form of 
fuel consumption as a first step. 

The problem of war-time fuel supply falls naturally 
into two main divisions, apart from the question of 
distribution ; namely, the increase of- production, 
and the reduction of consumption. In normal times, 
cost would enter largely into both, but under present 
conditions the primary need is quantity and it is 
probable that, in pursuing this aim, many of the 
economic considerations which would normally 
carry weight in deciding mining policy may have to 
be ignored or, at least, relegated to a position of 
secondary importance. At the same time, it is fully 
realised that the most efficient organisers of the 





actual work of coal-getting are those who have been 





|from the Royal Air Force. 


for many years in close association with it, and for 
this reason the Government propose to leave the 
mine managers, who will continue to be the servants 
of the owners, in direct charge of the day-to-day 
management of the pits, and to retain the Pit Pro- 
duction Committees, as at present constituted, to 
assist the managers in securing maximum output ; 
nor will any fundamental alteration be introduced 
in the financial structure of the industry. 

The Government proposals are contained in a 
White Paper,* recently presented to Parliament by 
the President of the Board of Trade, in which they 
are grouped under the main headings of Production, 
Reorganisation, and Consumption. Particulars of 
the suggested fuel-rationing scheme are appended 
and it is intended that “ all necessary administrative 
preparations ’’ should be made to put it into force, 
should the drive to increase production, and to 
decrease consumption by voluntary effort, fail to 
close the gap between output and demand. The 
possible means of increasing production are by 
enlarging the man-power of the industry and by 
raising the output per man employed. The first 
method, in practice, is rather a counsel of perfection, 
since the most that has been accomplished so far is 
to offset the present net wastage (about 25,000 men 
per annum) by returning men to the mines from other 
industries and, to a limited extent, from the Forces 
and the ranks of civil-defence personnel. In 1941, 
| it is stated, the return was from industry only, and 
amounted to some 33,000 men; the White Paper 
does not disclose what proportion of these were 
coal-face workers, but, presumably, a considerable 
percentage came within this category. This year, 
following the Government decision, in response to 
the strong representations made, to withdraw a 
certain number of ex-miners from the Forces, 6,500 
men were brought back from the Army and 1,300 
Industry and civil 
defence contributed a further 3,500, making 11,300 
inall. Itis pointed out, however, that these expedi- 
ents cannot be repeated year by year, nor is there 
any substantial number of young men available to 
provide new recruits to the industry; but: the 
Minister of Labour has added coal-mining to the 
list of priority industries into which men who are 
not ‘“‘deferred’’ in their present work may go 
instead of being called up for military service, and 
a departmental committee is considering the ques- 
tion of juvenile recruitment. A medical consulta- 
tive service is proposed, also, as a means of reducing 
wastage by preventable sickness. 

Output per man can be increased by concentrating 
on the more productive seams, extending mechanisa- 
tion, providing the most expert technical advice on 
operation, and reducing avoidable absenteeism. 
There are practical difficulties, as the White Paper 
admits, in transferring men from one pit to another, 
not the least being the reluctance of men to move to 
pits to which they are not accustomed. It is 
recognised that much depends on securing the good- 
will of both owners and miners, especially in relation 
to measures for securing increased output by con- 
centration, but it is felt that, given this goodwill, 
there are prospects of a substantial increase by this 
means. Steps have been taken, also, to work coal 
by open-cast mining, where seams run sufficiently 
near to the surface. At first, the results were dis- 
appointing, the quality of the coal proving poor, 
but later progress has been more encouraging and 
the output from these deposits is expected to 
improve rapidly in the near future. 

To ensure that, in the words of the White Paper, 
“all practicable means of increasing output are 
adopted without delay and pressed forward vigor- 
ously, the Government have decided to assume full 
control over the operation of the mines, and to 
organise the industry on the basis of national 
service,” with the intention that the organisation 
will continue, pending a final decision by Parliament 
onits future. For this purpose, powers are available 
already under the Defence Regulations ; all that is 
needed is machinery to enable them to be used 
effectively. The organisation: contemplated con- 
sists of a Minister of Fuel, whose functions will be 
exercised through a Controller-General having under 
him Directors of Production, Labour, Services (i.e., 
distribution) and Finance, and Regional Controllers 








* Coal. (Cmd. 6364.) H.M. Stationery Office. [Price 2d.] 
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who will have almost absolute authority in their 
respective Regions. A National Coal Board will 
be established, with the Minister as chairman, con- 
sisting of the Controller-General, the vice-chairmen 
of the Regional Coal Boards, and representatives 
of the pit managers and colliery technicians, the | 
distributors, and the consumers ; and charged with | 
the duty of planning production, securing the | 
highest efficiency of the industry, providing the | 
necessary supplies and equipment, maintaining the 
productivity of the labour employed, and dealing 
with questions of welfare, safety, and occupational | 
diseases in mine-working. The view is expressed 
that the success of the Board as a body for increasing 
production would be gravely prejudiced if it were to 
be concerned with questions o“ wages, but that it is 
desirable that wages and conditions should be dealt | 
with on a national basis and by a properly consti- 
tuted national body. The Government propose, | 
therefore, to discuss the question of procedure with 
both sides of the industry. Since the publication of 
the White Paper, as reported on page 477 of this 
issue, an ad hoc Board, under the presidency of 
Lord Greene, Master of the Rolls, has been appointed | 
to inquire into the claim of the Mineworkers’ Federa- 
tion for an immediate wages increase ; this Board 
will also make recommendations, on the lines indi- | 
cated, for the establishment of permanent machinery | 
to deal with wages and conditions. 


| 


While it is expected that these several proposals, 
if adopted, will result in a substantial increase in | 


output, further economies in consumption are | 
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CANADIAN METAL 
SUPPLIES. 


For many years Canada has been taking an 
increasingly important position among the manu- 
facturing countries of the world. Progress has 
been greatly intensified by the war and, as we 
recorded on page 412, ante, careful co-ordina- 


directions, have been necessary in order to ensure 


served. Material, chiefly metals, have the same 
importance as power in a munitions programme, | 
and in this case also co-ordination and restriction 
have been necessary. Canada is one of the great | 
world exporters of non-ferrous metals and it might | 
be thought that in this particular aspect of the war 
effort her situation would be unusually favourable. 
In some respects it is, and the country is not itself 
consuming more than about 5 per cent. of its alu- 
minium production, 5 per cent. to 6 per cent. of its 
nickel, or more than about half of its output of | 
zine and copper. This does not mean that surpluses 
of these metals are accumulating. Demands from 
other Allied countries are insistent and large, and 
there is little prospect that Canada will be able to 
increase the output of her mines and smelting plants 


| sufficiently to satisfy all the requirements of the 


Allied nations. 
These conditions have created a situation in 
which restrictions have had to be imposed on non- 





|survey of the 
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from both these latter countries are liable to 
enemy attack, but they may be expected to con- 
tinue to make a contribution to the meagre sup- 
plies available. In Canada, as in other countrivs, 
the use of tin is being rigidly controlled. Stringenvy 
in this particular metal is likely to endure for many 
years. In order to prevent them from falling inio 
the hands of the enemy, the tin dredgers and other 


Tul | plant were destroyed before the Malayan and East 
tion of her power supplies, and restrictions in some | 


Indian countries were evacuated. Anything left w || 


en ‘ . | almost certainly be destroyed by the Japanese before 
that the new munitions industries are adequately | 


they are driven out. For these reasons Mr. Bateman 
considers that even if the war were to end this year, 
no important tin supplies could be expected from 


| these sources until towards the end of 1944. Supplies 


of lead, the other primary non-ferrous metal, are 
so far fairly plentiful, but as it is likely to take t 

place of brass or copper in some applications, it too 
may have to be rationed. Canadian consumption 


| is already approaching three times the pre-war c 
| sumption in that country. 


The quotations we have made from Mr. Bateman 
are taken from an address which he delivered in 
Toronto on February 11, and which is printed in 
the issue for that month of the Bulletin of the 
Hydro-Electric Power Commission of Ontario. His 
non-ferrous metal field 
chromium, manganese and tungsten, in addition to 
the commoner metals. In some cases, the sources 


covered 


| of supply of one or other of these metals has been 


interfered with by military operations, although in 
no case has the situation become so serious as is 


essential. About 60 per cent. of the coal raised is war industries, even in the case of metals in which that of tin, but in all shipping hazards loom large. 
consumed by industry and transport, either directly | the country is unusually rich. Nickel furnishes a| For chromium, manganese and tungsten, so vital 
or in the form of electricity and gas, and this field, | case in point. Mr. George C. Bateman, the Metals in any munitions programme, Canada, like this 
it is felt, offers a fruitful source for economy, both | Controller of Canada, states that the country pro- | country, has to depend on overseas supplies. Fortu- 
by improving the methods of consumption and by | vides about 95 per cent. of the nickel available for | nately, these are obtainable from a number of 


introducing some measure of control over the allo- 
cation of supplies. So far as improved methods of 
consumption are concerned, the organisation already 
exists in the British Coal Utilisation Research 
Association and its war-time developments. A 
scheme for allocating coal to the main consuming 
industries, it is stated, is now being worked out by 
the Mines Department, on the principle of deter- 
mining the minimum needs of selected industries, 
beginning with those, of less essential character, in 
which the coal consumption appears to be excessive. 
Domestic rationing is temporarily shelved, but if 
the appeals to the public to reduce their consumption 
voluntarily meet with insufficient response, enforced 
economy may be unavoidable. 

The reception of the outlined proposals, so far, 
has been somewhat mixed, though there appears 
to be general agreement that they represent an 
improvement on the original scheme of rationing 
to the extent that, at any rate, they do approach the 
problem in the first place from the production end. 
Those who advocate nationalisation for its own sake 
are inclined to accept the proposed organisation as 
a step in that direction and, admittedly, steps of 
this kind, once taken, are difficult to retrace ; but 
there needs to be a clear realisation by all concerned 
that no multiplication of Boards and Committees, 
however absolute their ostensible powers, will ever 
produce more coal, or any coal, unless they have 
the active co-operation of the actual mine-workers, 
above ground as well as below. How that co- 
operation is to be ensured is not very evident from 
the past history of industrial negotiations, nor does | 
the course of events leading to the present inquiry | 
by Lord Greene’s Board encourage the hope aes | 
if the Federation’s demand is met in full, the result | 
will be an immediate increase in output. Trade- 
union spokesmen are very apt to declare that, if | 
only this or that concession is granted, the men will | 
be satisfied and will work harder and more consis- 
tently thereafter, but cold fact hardly confirms this. | 
We incline to doubt whether, if the 150,000 or | 
so of shareholders who are the real owners of the | 
mines were expropriated to-morrow in favour of the | 
men themselves, the production would be main- | 
tained even at the present figure. The matter | 
could easily be put to the test, for there is nothing 
to prevent the Mineworkers’ Federation from buy- 
ing a mine and operating it themselves. If, at the | 
same time, they cared to organise their own dis- | 
tribution system, they should be able to undersell | 
every coal merchant in the district. 





the Allies, most of the balance coming from New| 
Caledonia which lies some 800 miles to the east of | 
Australia. Mr. Bateman was speaking last Febru- 
ary and it seems probable that Canada’s 95 per | 
cent. will by now have to serve as 100 per cent. | 
Nickel production is now seven times what it was 
in 1914, but in spite of this the estimated present | 
deficiency is twice the total production of 1914. | 
Copper is another metal in which Canada is rich, 
but of which the consumption has had to be re- | 
stricted. Normally some 40 per cent. of the copper | 
used in Canada is taken by the electrical industry. | 
A considerable part of this goes in the production of 
consumers’ appliances, which do not directly con- 
tribute to war output. Restriction in their manu- 
facture will result in domestic inconvenience, but 
that will be suffered gladly in the interests of 
munitions output. Copper is not such a localised 
product as nickel and the United States production 
is round about 1,000,000 tons a year. A further 
600,000 tons comes from South America, but for 
consumption in the great manufacturing centres of 
the northern part of the Continent this has to face | 
the present shipping hazards. The entry of Mexico 
into the war will have improved the situation to 
some extent. 

The leading position which Canada has taken 
in the production of aluminium is to be attri- 
buted mainly to her important hydro-electric power 
supplies. Ore for the metal is not extensively 
mined in the country, supplies coming chiefly from 
British and Dutch Guiana. These are exposed to the 
risks of the Eastern Atlantic seaboard and form a 
further example of an important part of the Allies’ 
manufacturing programme which should benefit 
from thé co-operation of Mexico. Mr. Bateman is 
inclined to base the limit to aluminium production 
in Canada on power shortage rather than on raw- 
material difficulties. He suggests that new plants, 
further to increase output, may be located near some 
of the large cities of the United States where existing 
power supplies may be diverted from non-war uses. 
Of the other primary non-ferrous metals, zinc is a 
native product of the country, and although supply 
does not equal demand the situation is less stringent | 
than is the case with some other metals. 

The tin situation affects Canada equally with all 
the Allies as there is no native supply. Before the 
war, 75 per cent. of the world’s tin came from 
Malaya and the Dutch East Indies. The source 
next in importance was Bolivia, and some supplies 
were furnished by the Belgian Congo. Shipments 








sources. Chromium, for instance, has been drawn 
from Rhodesia, South Africa, the Philippine Islands, 
New Caledonia, India and Turkey. Some of these 
sources of supply are now closed and this has accen- 
tuated the importance of the others. It is particu- 
larly in connection with the African supplies that it 
is so vital to prevent the occupation of Dakar by 
the enemy. 

The importance of chromium and manganese in 
the production of ferrous alloys in Canada is illus- 
trated by the fact that while before the war the 
country was employing 30,000 h.p. of plant for 
this purpose, the figure has now risen to 200,000 h.p. 
Manganese, like chromium, is obtained from a 
number of different countries. These include the 
Gold Coast, Brazil, Cuba, Russia, and India. The 
supplies from Cuba and Brazil are subjected to 
the shipping dangers off the American coasts, but in 
any case manganese from these countries does not 
reach Canada; it is almost entirely taken by 
the United States. That country has some native 
manganese, but not enough to meet the enormous 
demand. Russian supplies are relatively inacces- 
sible. Canada obtains some manganese from India, 
but, like this country, relies in the main on ship- 


| ments from Takoradi, in the Gold Coast Colony. 


Shipping from that port would be even more 
seriously menaced by a German occupation of 
Dakar than would shipping handling chromium 
from South Africa. 

Tungsten is found in South America, the United 
States, Australia, New Zealand, Portugal and 
Malaya, but China has been the primary sup- 
plier in the past, export being via the Burma Road. 
The cutting off of this main source has accentuated 
the importance of secondary supplies and intensive 
development is being carried out in many countries. 
The metal is fairly widely distributed throughout 
the world and deposits too small, or too inaccessible, 
to be worked profitably in normal times are now 
being given attention. Nevertheless, the metal is 
in definitely short supply. In connection with this 
particular metal, Mr. Bateman pointed out that 
one of the important activities of the Allies is not 
only to explore every possible source for the benefit 
of their war industries, but also to ensure, as far as 
possible, that any metal available shall not fall 
into the hands of the enemy. He stated that he 
had recently paid 1,000 dols. a ton for some Portu- 
guese tungsten for which the British Government had 
previously paid 22,000 dols. a ton to*keep it out 
of the hands of the Germans. 
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of the Regional Controllers of the Supply Depart-| hawk ” fighter of the type originally developed in 


7 ° ‘ 
NOTES. ments, and housed in the same building with them ; | 1931-5 to be carried on board the United States 
THe Royat ELecrricaAL AND MECHANICAL that the Regional Controllers should be informed of | Navy dirigibles Akron and Macon; the original 
ENGINEERS. the main contracts placed, and given advance|model of a steam-engined bombing helicopter 





information of substantial changes in contempla- | designed at the time of the Civil War by William 
tion; that the Boards should be provided with | C. Powers, of Mobile, Alabama; and a number of 
reports of progress, particularly where the agreed scale models of heavier-than-air machines. The 
deliveries are not being achieved ; that the Machine- | principal new exhibit in the mechanical-engineering 
Tool Control should be merged in the Regional | section is a model of a Reynolds-Corliss steam 
organisation, and that the Regional Director of | engine, of the type in use about 1900. A spectacular 
Production should have power to determine, after | acquisition is the 93-dial display clock made by 
discussion with the Executive Committee, or, if | Louis Zimmer, of Lierre, Belgium, for the Brussels 
necessary, with the Board, questions affecting the | World’s Fair in 1935. The clock, which is 14 ft. 
local allocation of machine tools, premises, raw | high, shows the standard time in many parts of the 
materials, and labour. The revised constitution | world, the tides in a number of ports, and a great 
than the relative significance of the component | proposed for a Board consists of the Regional | variety of astronomcial and calendar events. The 
branches. It is now stated that the corps came | Director (chairman) ; the Regional representatives | section of physical sciences and metrology has 
into operation as a separate entity on June | in the | Of the Supply Departments, the Ministry of Labour, | received, as a loan from the trustees of the Hampden- 
United Kingdom, and that its organisation will be | @®4 the Board of Trade ; and three members, each | Sydney College, Richmond, Virginia, a Gregorian 
extended overseas as soon as is practicable. The | t© represent the employers and the workpeople. telescope used by Dr. John William Draper, about 
personnel will continue to belong to their present The work of the Board should be directed by an | 1836, when he was professor of chemistry and 
units for a few months longer, but will be transferred | Executive Committee, with the Regional Director | natural philosophy at the College. Another relic of 
to the R.E.M.E. when the administrative details | in the chair, which should meet weekly. The Board | Draper, also lent by the wares, © 6 Gna 
are completed, probably in September. The corps | should meet monthly. Proposals are made also for | believed to have been used by him at about the 
will consist of the entire mechanical-engineering the establishment of District Offices and District | same date when experimenting along lines very 
side of the Royal Army Ordnance Corps ; the main- | Production Committees as a measure of decentrali- | similar bead those followed by W. H. Fox Talbot in 
tenance staff of the Royal Army Service Corps | 8@tion ; and a central co-ordinating committee a] Page go the calotype process of photography 
(except those serving in transport and workshop | the Supply and other departments should be | in this country. To the Museum’s collection of 
platoons of the R.A.S.C. transport companies) ; and | formed at headquarters, to be presided over by the | sewing machines has been added a hand chain- 
part of the mechanical maintenance staff of the Head of the Regional Organisation Division in the | stitch machine made under William G. Beckwith’s 
Royal Engineers. One effect of the change will be | Ministry of Production. A memorandum by the | patent of April, 1871. 

that the R.A.O.C. will be given full control of the | Minister of Production, which prefaces the report, 
| states that “‘ the Government accepts in all its main 
| provisions the scheme set out by the Committee.” 


In our issue of March 20, we recorded the} 
announcement by Mr. Duncan Sandys, Financial | 
Secretary to the War Office, of the intention to | 
establish a new corps of mechanical and electrical | 
engineers, to undertake the combined duties of the | 
toyal Army Ordnance Corps arid of the various | 
specialised engineering units other than the Royal | 
Engineers. The title eventually given to the new 
corps was that of the Royal Electrical and Mech- | 
anical Engineers—a sequence apparently chosen on | 
grounds of the mnemonic value of the initials rather 





Pe ; ; EXPLAINING WoRKS FINANCE. 
provision, storage and issue of all vehicles, and spare 


parts, for Army use, and this will involve the 
transfer to the R.A.O.C. of some personnel now in | . . ‘ 
the R.A.S.C.; but the assurance is given that Evecraicity Surriy ms Catcurra. regrettable ignorance, on the part of the speakers, 
neither these Corps nor the Royal Engineers are in In spite of lighting restrictons and economies |of the elements of industrial finance; yet some 
any danger of losing their identity as a»result of the | introduced either by regulations controlling certain | knowledge of its complexities is essential if the 
re-organisation. | activities, or from a patriotic desire to conserve | employees are to take that intelligent interest in 
on | fuel resources, the loads on electric-supply systems | the trading operations of their firms which is a pre- 

Tue Reeionat Boarps. lare increasing. This is to be attributed entirely | requisite of the maximum productive efficiency. 

The Committee on Regional Boards, more| to the demands of war industries. This effect, so |The differences of opinion which culminate so often 
generally known by the name of the chairman, | usual in this country, may be seen even in India,|in labour disputes are frequently the result of 
Sir Walter Citrine, was appointed by Lord Beaver-| where munitions manufacture, although being | ignorance of the true circumstances and, conse- 
brook, then Minister of Production, on February 18, | energetically cultivated, is far from having reached | quently, of the difficulties that confront the opposing 
with directions “to examine the present consti-| the intensity now general throughout Great parties. Particular interest attaches, therefore, to 
tution and functions of the Production Executive’s| Britain. The forty-fifth report of the Calcutta|a recent innovation by the board of the Brush 
Regional Boards and of the Central Joint Advisory | Electric Supply Corporation, Limited, which was | Electrical Engineering Company, Limited, and their 
Committee to the Production Executive, and to| published on May 15, shows an increase in units | associated concerns. Immediately following the 
make recommendations as to any changes in these | Sold to 493,038,719 in 1941, as compared with | annual general meeting of the company, held on 
matters that may appear to be necessary or | 448,853,348 in 1940. This is attributed entirely | June 2, a meeting was convened in the staff canteen, 
desirable.” When the Boards were constituted in| to the industrial demand for power and has been| where the chairman, Sir Ronald Matthews, J.P., 
January, 1940, their functions were to co-ordinate | achieved despite the flat-rate demand for lighting | addressed representatives from the various depart- 
the efforts of all Government officials in their areas | and fans falling from 60,166,898 units to 58,553,482 | ments of the works and offices on the subject of the 
in munitions production, to circulate information, to | units, and that for public lighting from 5,175,877| company’s finance. Sir Ronald explained that 
settle local difficulties, to transmit to the Supply | units to 5,010,651 units. The effect on the domestic |he and Mr. A. P. Good, the managing director, 
Departments proposals for increasing output, and | and lighting load has been due to the introduction | considered that it would be well, after the 
to advise them on priorities. In May, 1941, these|of Bengal Time, lighting restrictions affecting| annual meeting of the shareholders, to acquaint 
duties were extended in analogous directions to deal | advertising signs, and considerable movements of |the employees with the matters that had been 
with the allocation of productive capacity, supply | population. This fall in domestic consumption has | discussed. ‘‘ There is nothing very mysterious,” 
of raw materials, transport facilities, the explanation | continued and increased this year. The Calcutta|he continued, “about the accounts of a public 
to workpeople of production difficulties which | system is entirely a coal-burning one; and although company—they are there for everyone to read 
might cause discontent, etc., and the operation of | the restrictions introduced have not been so directly | who cares to do so; but I and my colleagues 
the Capacity Clearing Centres. Various sub-com-| related to the fuel situation as are proposals now | feel that it is important, and will become increas- 
mittees advised the Boards on matters affecting | being discussed in this country, there can be no) ingly so, that everyone concerned in the business 
output, other than labour questions, for which other | doubt, in view of the approach of war so close to | should have a clear picture of what is going on, and 
organisations existed. For a number of reasons, the | the Indian frontier, that the coal saved which they | why it is going on.” Sir Ronald then proceeded to 
Boards were not wholly successful. A fundamental | represent is a valuable asset. The financial results| indicate, by means of coloured charts, how the 
weakness, according to the Citrine Committee’s| under the new conditions ruling have been satis-| income of the company was allocated, both on a 
report, recently issued as a White Paper (Cmd. | factory and the net revenue shows an increase of | percentage basis.and in cash proportions. ‘ The 


The published speeches of the representatives of 
| engineering works tradesmen have often suggested a 


| 








6360), was that the Regional Controllers of the | 67,7471. over the previous year. war is going to end some time,” Sir Ronald went on, 
Supply Departments had no effective control over |. . 5 “and we have got to get down to the great business 
the officers of those departments stationed in their | NEW T®cHNoLocicaL Exuisrts IN THE UNITED | of putting the world to rights. We, of course, are 


States National MUSEUM. rightly interested in the development of inter- 
officers were actually working there. Moreover, The annual report of the United States National | national trade—under normal conditions, the greater 
while the Boards were able to keep themselves | Museum, for the year 1941, recently issued by the | part of our output goes overseas. Whatever we may 
informed of the available productive capacity in | Smithsonian Institution, Washington, lists a number | feel about the respective merits of State or private 
their areas, they were not given particulars of the | of technological acquisitions in the Department of control, I think that I can say that the best brains 
contracts allocated by the Supply Departments, or | Engineering and Industries. They include a work- | of all scales of political and social thought have 
opportunities to advise on the suitability or other- | ing exhibit of the Westinghouse air brake and three | definitely come to one conclusion—that only by 
wise of the firms with whom they were placed. It|scale models, namely, of the Polish motorship | raising the standard of living throughout the world 
followed that questions of relative priority and of | Pilsudski (believed to be the first liner to be de-|can we obtain the maximum benefit for everyone 
the transfer of skilled labour often became acute. stroyed by a magnetic mine in the present war) ;/in the world. We have got to get international 
Difficulties arose, also, in the allocation of machine | the Rolls-Royce ‘* Silver Ghost’ motor car, which | trade flowing as strongly and rapidly as possible 
tools, this being a function of the Controller General | covered 14,371 miles in a reliability trial in 1907, | after the war.” Mr. F. Rodgers, district secretary 
of Machine Tools in the Ministry of Supply. The | without a forced stop for other than tyre trouble ; and | of the Amalgamated Engineering Union, proposed a 
Committee recommend, inter alia, that there | the Diesel-engined trawler Storm, built in 1936) vote of thanks to Sir Ronald Matthews and the 
should be in each Region a Regional Director of | for the Bay State Fishing Company. Accessions to | directors for taking the employees into their con- 
Production, to concert and supervise the activities | the aeronautics sections are a Curtiss ‘‘ Sparrow- | fidence, and assured them of full co-operation. 


Regions and, in many cases, did not know which 
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MR. J. HAMILTON GIBSON, O.B.E. 


WE regret to record the death of Mr. J. Hamilton 
Gibson, M.Inst.C.E., M.I.N.A., formerly engineering 
manager of Messrs. Cammell Laird and Company, 
Limited, Birkenhead, at the age of 73. He had been 
a well-known figure in marine-engineering and ship- 
building circles for more than 40 years as a pioneer | 





in many important technical developments, notably | 
the introduction of Michell thrust and journal bear- | 
ings. The adoption on board ship of the Michell | 
thrust bearing, in particular, was largely due to his 
initiative, but he had previously done much valuable | 
work in overcoming the early difficulties attending | 
the application of water-tube boilers and steam 
turbines to ship propulsion. He had been seriously 
ill for several months prior to his death, which took 
place at Barnet on June 4. 

Joseph Hamilton Gibson came of a Cumberland | 
family with an extensive association with the sea. His 
father, Captain Joseph Gibson, was commodore | 
captain of the Mississippi and Dominion Line, and | 
it was in the Liverpool counting house of Messrs. 
Flinn, Main and Montgomery, managers of that | 
line, that Hamilton Gibson was placed at the age of | 
15, after receiving a general education at Liverpool 
Institute. Clerical work was distasteful to him, | 
however, and he took advantage of his father’s 
absence at sea to enter the shops of Messrs. Thomas | 
Ollis and Company, printers’ engineers, of Liverpool. 
Desiring wider scope, in 1886 he sought an interview 
(again, on his own initiative) with Mr. R. R. Bevis, 
sen., the first manager of the Birkenhead engine 


works of Messrs. Laird Brothers, under whom he| 


proceeded to serve a four years’ apprenticeship. 
With the exception of a short period in 1894-5, which 
he spent in Manchester as partner in a small gear- 
cutting business, he remained at the Birkenhead 
yard for over 30 years. 

While serving his apprenticeship, he attended 
evening classes, first at the Birkenhead School of 
Science and then at the Liverpool School of Science 
and Technology, where he was a pupil of Mr. R. A. 
Sloan. In 1891, he won a Whitworth Exhibition, 
which materially hastened his advancement in the 
drawing office, where he was engaged mainly on 
warship work and with the construction of Belleville 
boilers, for which Laird Brothers held a licence from 
the British concessionaires, Messrs. Maudslay, Sons 
and Field, Limited. At the early age of 30, he was 
made chief engine draughtsman, in which position 
he was directly concerned with the machinery for 
H.M. battleships Implacable, Exmouth and Montagu, 
the 25-knot scouts Pathfinder and Patrol, a large 
number of destroyers, and the channel steamer 
Marylebone, the first turbine-engined vessel con- 
structed on the Mersey. In 1907, he was pro- 
moted to assistant engineering manager under Mr. 
R. R. Bevis, jun., who had succeeded his father as 


engineering manager to Messrs. Cammell Laird and | 


Company, as the firm had then become. In that 
capacity, Mr. Gibson was responsible for organising the 
transfer of the greater part of the engineering plant 
and work to the new shops at Tranmere Bay, which 
was effected without interruption of the contracts 
in hand. Four years later, on the retirement of 
Mr. Bevis, he was appointed engineering manager, 
continuing in that position until 1920. During this 
period of 13 years, many important vessels were 
engined under his supervision, including H.M. 
battleships Audacious and Iron Duke; H.M.S. 
Swift, the first flotilla leader; the Mersey Dock 
Board dredger Leviathan ; the Canadian train ferry 
Leonard, which had a lifting deck to raise the trains 
through a height of 18 ft.; and the geared-turbine 
steamers King Orry, Ciudad de Buenos Aires and 
Ciudad de Montevideo. The three last-named 
vessels were responsible for his interest in the 
Michell thrust bearing. The multi-collar thrust 
blocks of the King Orry (the first geared-turbine 
steamer engined by the firm) had caused some 


anxiety, as the unrelieved thrust of the propellers | 


squeezed out the oil films on the thrust collars and 
the oil could not return. The King Orry being 
engaged on the short Isle of Man service, proper 
attention could be given to the thrusts in port ; but 
the Ciudad de Buenos Aires and the Ciudad de 


| in which Mr. Gibson received the O.B.E. 


|C. P. Parry, Limited, engineers, of Birkenhead. 
| was also one of the Board of Trade Commissioners 
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Montevideo were intended for the River Plate, where 
equal facilities could not be assured, and some better 
form of thrust bearing was essential. A description 
of the Michell thrust block, published in ENGINEER- 
ING, suggested a solution which proved to be 
entirely satisfactory. The ships are still in service ; 
we believe, with the original thrust blocks. 

During the 1914-18 war, the Birkenhead yard was 
principally engaged in the construction of light 
cruisers, flotilla leaders and destroyers, for his part 
At the end 
of 1920, he left Cammell Laird and Company and set 
up in practice as a consultant, at first in Liverpool 
and afterwards in Westminster. He continued to 
keep in touch with the development of Michell thrust 


|and journal bearings, however, and, on the forma- 
| tion of the Michell Bearing Company, became their 


technical representative. For nearly 20 years, too 
he had acted in a similar capacity for Messrs. 


He 


for the investigation of boiler explosions. 

Mr. Gibson had some important inventions to his 
credit, and was directly instrumental in the inception 
of others, such as the hich-lift safety valve developed 
by the late Mr. Donald MacNicoll, of Messrs. Cock- 
burns, Limited, on the basis of experimental work 
carried out in H.M.S. Swift at Birkenhead. His first 
patent, taken out while he was still in his early 
*twenties, was for an epicyclic gear, contained in a 
shallow deck plate ; a device which was extensively 
used in warships for controlling valves from the 
deck. In 1894-5, he designed machines for the 
accurate cutting of bevel and worm gears, which 
he described in a paper read in 1897 before the 
North-East Coast Institution of Engineers and 
Shipbuilders. These machines attracted consider- 
| able attention, and led him to join in the Manchester 
gear-cutting venture, previously mentioned. That 
| it failed to prosper was not due, however, to any 
| deficiency in the machines, which were the first of 
itheir type to be produced in this country, and a 
| number were subsequently made by Messrs. Henry 

Wallwork and Company, Limited. 
| steam pressures and temperatures led to difficulty 
| in operating large stop valves by hand, he devised 
|the form of valve with a flexible disc, which 
| successfully overcame the trouble. This design was 
| afterwards extended to the double-beat manceuvring 
| valves of steam-turbine machinery. In the early 
| days of the marine steam turbine, also, when the 
measurement of the power output constituted a 
serious problem, he invented the Bevis-Gibson 
flashlight torsionmeter, which was used to a consider- 
able extent. Several of these devices were the sub- 
ject of institutions papers, that on “ Torsionmeters,” 
read in 1908 before the Institution of Naval 
Architects, being awarded the Institution Premium. 
He was also one of the first to experiment success- 
fully on propeller thrust measurement. 

In 1920, Mr. Gibson received the honorary degree 
of M.Eng. from the University of Liverpool. He 
was the third recipient of an honorary degree in the 
faculty of engineering, his predecessors being Sir 
Alexander Kennedy and Sir Charles Parsons. He 
was a member of the Institution of Civil Engineers 
and of the Institution of Naval Architects, and had 
served on the Council of the latter institution ; and 
was also one of the oldest members of the North- 
East Coast Institution, a past-president of the 
Liverpool Engineering Society, a past-chairman of 
the Council of the Institute of Marine Engineers, 
and honorary treasurer of the Whitworth Society. 
He served on the Admiralty Committee on Propeller 
Erosion, the Heat Engine Trials Committee of the 
Institution of Civil Engineers, the British Marine 
Engineering Design and Construction Committee, 
various British Engineering Standards panels, and 
a number of special committees dealing with 
engineering training and other matters. For 
many years he suffered increasing ill-health as 
| the result of an accident sustained soon after he 
|came to reside in London, and those who knew 
him only during this period had little opportunity 
| to visualise the vigorous personality of his earlier 
| years ; but, during an experience which ranged from 
steeple engines to double-reduction geared turbines, 
|he made some notable and enduring contributions 
| to engineering practice. 
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ILLUSTRATING THE TECHNICAL 
LECTURE.* 


By E. S. Tompxrys, B.Sc., A.R.P.S. 


Every member of a technical society is interested 
in lecturing, either as a past or potential lecturer, or 
as a long-suffering member of the audience. It is the 
purpose of this paper to review the methods available 
for illustrating technical lectures. This subject is of 
particular interest to-day, when large numbers of 
personnel are receiving technical training for the 
mechanised services, and when, in almost every town 
and village, amateur lecturers are devising ways an: 
means of responding to the Air Training Corps’ thirst 
for technical instruction. It rests with the lecturers 
to ensure that their slides, films, diagrams and speci 
mens are really worthy of their lectures. 

The main advantage of direct illustrations, i, 
blackboard, wall-charts, models, specimens and other 
lecture-table devices, is that they avoid breaks 
continuity, since they can be shown without lowering 
lights or otherwise darkening the room. The advantag: 
of really modern presentation of these well-known 
devices must be strongly stressed. It may be thought 
that nothing new can be said about the blackboard 
but it is seldom that it is used under the best possib|: 
conditions, The ideal is dead-white lettering or dia 
grams, on a dead-black suede-like surface. The result 
can only be achieved by fairly frequent repainting of 
wooden boards, and by frequent washing of slate 
* boards’ to remove ingrained chalk deposits. Th« 
blackboard should be central behind the lecture table. 
and should be well lit by the general floodlighting of 
the lecture table. Strip lights along the top and sides, 
carried in deep troughs which direct all the light on to 
the board and none on the audience, can be used to 
increase the illumination. 

Wall-charts of diagrams, maps, graphs, tables and 
similar matter should generally only be used where 
a limited number of points require illustration. For 
longer series, lantern slides should be employed. Wall 
charts should. generally be kept covered up or out of 
sight, until actually wanted, to prevent wandering 
of the attention of the audience, and should then be 
hung up over the blackboard as required. Alternatively, 
they may be suspended from a hanging-rail, kept high 
on the wall behind the lecture table, and lowered 
when it is desired to use any particular chart or table. 
When hung, the charts should come into the area of 
the strip- or spotlighting used on the blackboard. 
Wall-charts are best left with a mat surface, if suitable 
storage is available where they can be kept clean. 
Otherwise they should be varnished, so as to be readily 
cleanable, and care should be taken to avoid lighting 
which produces shiny reflections. When only a few 
photographic illustrations are required, giant photo- 
graphs, of the kind used for advertising display or 
photo-mural work, should be considered as a modern 
type of technique. These should be of blackboard 
size, mounted on millboard or plywood, and should be 
shown in turn in the same manner as the wall-charts. 

In preparing wall-charts, material for diagram lan- 
tern slides, or film sub-titles, legibility is of the greatest 
importance. The material to be shown in the chart 
should be simplified to the last degree and then executed 
with boldness. The preparation of such charts by 
drawing office methods is tedious and expensive, but 
once the essentials are grasped very effective substi 
tute methods can be devised, and a number of devices, 
ancient and modern, may be pressed into service to 
help ; such as stencilling, printing with rubber or metal 
“ handle letters,” pasting cut-out letters from posters, 
and, especially for lantern slides, the alphabets supplied 
for cine titling or display-sign use, of felt, composition 
or metal, with magnetic attachment to the background. 
Typescript does not make good lantern slides. The 
outline of the typed letters is always woolly, 
and this becomes painfully evident when the 
enlarged image is viewed from the front rows of the 
audience. 

Maps and plans are a great problem, whether they 
are used as wall maps or as lantern slides. Existing 
maps which, in their original form, are intended for 
detailed examination, inch by inch, will be unsuccessful 
as wall maps or slides, since they then have to be 
looked at as a whole from a distance. No one who 
has given the matter a thought would use one of the 
Ordnance Survey 1-in., }-in. or }-in. sheets, with all 
their wonderful detail, as a wall map to be viewed 
by an audience seated at a distance, yet slides are 
often made of this type of map and are quite hopeless 
in use. The best maps for wall-chart or lantern-slide 


| purposes are those which are prepared specially for 


the purpose, with all the lines of good thickness and 
with all irrelevant detail omitted. Lettering should 
be reduced to a minimum. Pen-stencil alphabets will 
be found of help in producing a finished style. Colouring 





* Reprinted from The Photographic Journal, Aprib 
1942. Abridged. 
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of maps should only be used for broad effects and care 
should be taken to avoid heavy opaque areas of colour 
which obscure important details. Used with discretion, 
however, colour can give valuable emphasis to maps or 
diagrams. 

What has been said about the choice of maps is 
also true of diagrams and drawings. It is hopeless to 
use a double-elephant working drawing, full of minute 
detail, as a lecture diagram or as a lantern slide. The 
broad outlines must be drawn out afresh, simply and 
boldly, for wall-chart or slide, and the detail drawing 
only used as a source of information on detail points, 
each one picked out and considerably enlarged. Blue- 
prints are generally useless for lecture demonstrations. 
Tabulated data also demands simplification for use in 
wall-chart or slide. Published tables often include 


whole columns which are of no interest, and in such | 


instances, it is much more satisfactory to make a 
typed copy or a pasted build-up of the columns required, 
to be copied and worked up with blocking-out medium 
to give a neat slide. 

Models and specimens are shown on the lecture table, 
and attention is focused on them by using plenty of 
general lighting, with spotlights to bring out the solid 
modelling. If the auditorium has a flat floor the 
models and specimens should always be shown on a 
raised platform, where they can be easily seen, even from 
the back of the room. Where the interest is in the top 
surface of a specimen, as in the overhead valve gear 
of a petrol motor, a large swing mirror or cheval-glass 
can sometimes be used, tilted to a suitable angle behind 
the lecture table, so that the audience can readily see 
the top of the specimen reflected in the mirror. Small 
specimens may often be shown projected on the screen 
by means of the epidiascope, which may also be used 
to give enlarged views of small working parts or 
manipulations. 

A special lighting effect, which has possibilities for 
lecture demonstrations, uses the photographic principle 
of filtered light. The Austin Motor Company had a 
remarkable display of this kind in the last Motor 
Exhibition before the war. 
enclosed in a screen which practically excluded the 
normal hall lighting, the various parts of the car being 
picked out in coloured paints. These were chosen to 
respond to light of definite wavelength (or colour), and 


the exhibit was lit by a corresponding succession of | 


filtered lights. First, the transmission system, then 


the chassis and brake-gear, then the fuel and exhaust | 


system would blaze up in a glow of the particular 
coloured light to which its painting responded. This 
system, which was executed by Messrs. Holophane, 
Limited, and is not protected by any patent or 
other reservation, can easily be applied by means of a 
few floodlights or spotlights, with suitable filters, not 


only to exhibits or models, but also to wall-charts or | 


diagrams. 

Similar lighting effects, of a striking character, can 
be obtained by the use of pigments which are sensitive 
to ultra-violet “ black” light, and which exhibit 
fluorescence under its stimulus. The method is readily 
applicable to the production of striking lecture-table 
effects. An example of such technique applied to a 
wall-chart is a large wiring diagram of a lorry, armoured 
car or aeroplane. Viewed at first with normal lighting, | 
this appears confusing owing to its general complexity. 
Changing over to ultra-violet light, the normal lighting 
being dimmed or extinguished, one particular master- | 
circuit, which has been picked out in fluorescent paint, 
is made to stand out vividly. Then, as the room lights | 
are restored, with the ultra-violet still on, the way in | 
which the whole of the complicated wiring system is 
built up round the master circuit can be clearly seen. | 
By adding other circuits picked out in colours, and using | 
filtered light, still further details of the system can be 
made instantly visible. 

Still projection pictures, mainly lantern slides, have | 
been the mainstay of technical lecturers for many years, 
and are likely to remain so, in spite of motion-picture 
developments. They have the advantage over wall- 
charts or specimens that the room is darkened down 
and attention is thereby concentrated on the screen. 
Photographically, the lantern slide is the most perfect 
way of showing pictures, and gives a much longer range 
of tones than can ever be obtained in a paper print ; 
when used for drawings or diagrams, it is also capable 
of producing superlative results. 

The standard lantern slide size is 3} in. square (in 
America, 3} in. by 4} in., with the long side horizontal). 
tecently, with the increasing use of miniature cameras 
taking 35-mm. film, a new standard miniature lantern 
slide has appeared. This is 2 in. square and is often 
masked to give a 36 mm. by 24 mm. picture from a 
35-mm. film negative or colour transparency. 


(To be continued.) 











SoutH AFRICAN Rarlways.—The gross earnings of | 
the South African Railways during the period from | 
April 1 to May 9 were 4,299,964/., compared with | 
4,071,6731. during the corresponding period of 1941. | 


A sectioned car was | 





THE DISPOSAL OF OLD BOOKS 
AND PAPERS. 


SuccessFuL as has been the drive for the recovery 
of waste paper, for use in the manufacture of munitions 
and to reduce the consumption of new paper, there is 
reason to believe that much more might have been 
contributed by business firms but for uncertainty regard- 
ing the effect of the Statute of Limitations and other 
enactments in requiring the retention of office records. 
To clarify the position, the Waste Paper Recovery 
Association referred the question to a leading firm of 
chartered accountants, who have prepared a memo- 
randum wherein they suggest minimum periods for 
which records of various kinds should be preserved, 
bearing the relevant statutes in mind. 
| In the first place, the memorandum points out, the 

law does not state unequivocally that books and docu- 
|ments should be kept for any definite period. The 
| Companies Act of 1939 sets out in some detail the books 
| which should be kept by limited liability companies, but 
| there is no direct stipulation as to how long they should 
be kept. There is a reference to time, however, in 
the case of companies in liquidation. In such cases, 
| it is a punishable offence not to have kept proper books 
|of account throughout the two years immediately 
preceding the liquidation; by inference, the best way 
| to prove tat proper books have been kept is to produce 
them for those two years. Where a company is wound 
| up, a liquidator cannot be called upon to produce the 
| books after a lapse of five years. It is possible to 
secure their disposal within that period by obtaining the 
|sanction of the company, or of the creditors in a 
| voluntary winding-up, or of the Board of Trade in a 
compulsory winding-up; but the books should be 
preserved for at least two years, as the proceedings may 
be re-opened within that period. There is no direct 
legal obligation on partnerships or sole traders to keep 
books of account; but, in these cases, should bank- 
ruptcy ensue, it is a punishable offence not to have 
proper books through the two years prior to the com- 
mencement of the bankruptcy unless it can be shown 
that the omission was both honest and excusable. 

| The obligation to preserve books and documents, 
therefore, may be said to be an indirect one and, 
|apart from preservation for reference purposes, is 
bound up with those statutes which set limits to the 
time within which an action may be brought for the 
non-payment of money, or other breach of contract. 
There are three such statutes, namely, the Statute of 
Limitations, which refers to contracts made by word 
of mouth or by writing not under seal, such as con- 
stitute the majority of commercial transactions; the 
Civil Procedure Act, which refers to contracts entered 
|into under deed; and the Real Property Limitation 
Act, which deals with legal proceedings brought to 
| recover money charged or payable out of any land. 
In each of these, the effect is that an injured party 
must bring his action at law within what the law regards 
as a reasonable time. In the case of the simple or 
parole contracts covered by the Statute of Limitations, 
the limit is six years; for deeds, it is 20 years; and 
for actions under the Real Property Limitation Act 
it is 12 years. All times begin to run from the date on 
which an action could first be brought; a provision 
which may be of importance in practice since, where the 
party to be charged is in some way immune from pro- 
ceedings when the right of action first arises (for 
example, if he is abroad), the operation of the statutes 
is suspended until he comes within the jurisdiction of 
the English Courts. Again, if one of the parties to the 
contract has committed fraud, the statutes do not 
begin to run until the fraud is discovered. 

In considering the application of these statutes to 
business practice, the memorandum continues, it is 
convenient first of all to dispose of the Civil Procedure 
Act and the Real Property Limitation Act, which 
govern only a small proportion of mercantile trans- 
actions by comparison with the Statute of Limitations. 
Deeds, and documents concerning land (which are 
usually in the form of deeds), are practically always of 
such importance that their preservation is essential ; 
in fact, as a potential source for the recovery of waste 
paper, they may be ignored. The Statute of Limita- 
tions, however, is in a different category and, probably 
because of a rather widespread lack of knowledge 
regarding its effect, many papers and documents are 
hoarded that, at the present time, could be usefully 
disposed of. 

The Statute of Limitations does not imply that 








mercantile transactions is, relatively, very small indeed. 
The preservation of papers and documents is a form of 
insurance; but one of the greatest undertakings in 
Great Britain, which decided twelve months ago to 
dispose of all documents more than two years old, has 
had no reason since then to consult any of the papers 
contributed to the salvage effort. When the period of 
six years has expired, the injured party can no longer 
enforce his rights under a simple action at law unless 
the party who could have been charged makes an 
express or constructive acknowledgment of his liability 
in writing. 

Appended to the memorandum is a list of the 
principal types of business records, with the suggested 





Type of Book, 
Voucher, etc. 


Suggested minimum period 
for which they should be kept. 





vellers’ vouchers for 
expenses and similar 
vouchers. 
Cheque counterfoils and 
used cheques. 


Two or three years: it must be 
remembered that the banks keep 
records which would support the 
cash books of the business. (A 
leading banker advises that used 
cheques rarely are any good used 


Petty-cash vouchers, tra- | Generally not more than two years. 
| 
| as unsupported evidence in a court 


of law.) 
Bank paying-in books Two years. 
Bank pass sheets Six years. 


Six years for safety, but in practice 
two years would be sufficient. 
Generally about two years. 


Receipts for payments 


Purchase invoices and 
credits. 

Copy sales invoices and 
credit notes. 


If copied into a sales day book, two 
or three years. If used themselves 
as a day book under the slip 
posting system, a considerably 
longer period. Under modern 
sales-invoicing systems, several 
copies of the original invoice are 
usually made out and sent to 
different departments. When the 
additional copies are used for 
costing, statistical and other data, 
they can be disposed of after a 
year or 80. 

About two years. 





Gate records books of 
goods inwards and out- 
wards. 

Order books at 

Books of account 


About two or three years. 

It is not advocated that these should 
be disposed of at all unless very 
old. They are frequently required 
for reference and there is always 
the possibility of investigations for 
various purposes. Books of minor 
importance, such as postage books 
and petty-cash books, could be 

disposed of after four or five years. 

| The sheets of loose-leaf ledgers 

(bought and sales) may be disposed 

of after six years, provided the 
accounts are clear. 

Original data from which these are 
compiled (wages abstracts, ma- 
terials requisitions, etc.) a year or 
so only. This should prove another 
good source of supply, especially 
with elaborate systems. The re- 
cords themselves would usually 
require to be kept for several years, 
although some could be disposed 
of earlier. It is difficult to be 
clear-cut here; so much depends 
on the individual system. 

When these are extracted monthly. 
or quarterly, only those coinciding 

balances, bank recon- with the end of the financial year 

ciliation statements, or with the date of interim ac- 
etc. counts need be kept. The others 

(with the consent of the accountant 

or auditor) could be disposed of 

after a month or so. 


Costing and statistical re- 
cords. 


List of sales and bought 
ledger balances, trial 








minimum periods for which they should be kept. This 
list is reproduced above. It is drawn up, necessarily, 
in general terms, as methods of book-keeping vary 
widely even in businesses of similar type. It should 
be remembered, too, that, in practice, books and 
papers are preserved for purposes of reference rather 
than in view of the possible effects of the Statute of 
Limitations; the list takes this into account. It is 
assumed that the books are audited yearly. If the list 
is adopted as a general guide, however, it is believed 
that the effect will be to release, from the archives of 
industrial establishments, a large tonnage of paper 
which could be disposed of without any detriment to 
the interests of the firms concerned, and with con- 
siderable advantage to the nation. 


Supplies oF CoaL TO INDusTRY.—The Board of Trade 





every invoice, petty-cash voucher, etc., of a business 
must be kept for a period of six years. What it does | 
mean is, that a business should retain such books, | 
documents and papers as would provide it with evidence 
to defend to the best advantage any legal action that 
may be brought against it within the term of the| 
Statute ; or, where it is the party bringing the action, | 
as would enable it to prosecute the action with the | 
greatest measure of success. If this appears to stress | 
too much the possibility of legal action, it may be 
added that the number of actions arising out of | 





has issued the Coal Supply Order, 1942 (S.R. & O., 1942, 
No. 945, price 2d.), which consolidates and extends the 
existing powers of the Board under the Coal Supply 
Order, 1941. It empowers the Secretary of Mines to 
give directions to colliery owners, coal merchants and 
various classes of consumers (other than domestic con- 
sumers), regarding the disposal, treatment, use, acquisi- 
tion and storage of coal and, in certain circumstances, 
to fix the price at which such “ directed ”’ coal shall be 
sold or supplied. 
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RECONSTRUCTION.* 
(Continued from page 456.) 


OvrR sixth submission is :—(a) that one of the basic 
principles of reconstruction is that of increasing world 
purchasing power; (b) that, in order to obtain a closer 
equation between the purchasing power of the primary 
and secondary producing countries a measure of regula- 
tion of production, both primary and secondary, may 
be necessary, but that such control and restriction 
cannot by itself form a basis for an increase in world 
prosperity ; (c) that serious attention should be given, 
both nationally and internationally, to the problem of 
how far it is possible to facilitate the development of 
certain of the more undeveloped areas of the world, 
such as the Colonial Empires of the various countries, 
and China, not so much from the point of view of their 
being providers of primary products for world use, as 
from that of encouraging domestic developments likely 
to improve their standard of life, or to give them the 
urge to do so. 

Vational Questions.—It extremely difficult to 
disentangle the national from the international problem, 
and the remarks contained in the following sections 
must be read in conjunction with the considerations 
mentioned in the preceding sections dealing with inter- 
national problems. It is clear that the position in 
this country will be affected by many new factors now 
operating in the international sphere, such as the 
change of the United Kingdom's position from being a 
creditor to being a debtor nation, the growing tendency 
towards industrialisation overseas, and the dwindling 
of our overseas assets. Apart from these, there are 
certain tendencies operating within this country, some 
of which had already become evident before the war, 
which must affect our future position and our recon 
struction plans. In the first place, we are passing from 
the era in which we had a rapidly expanding population 
to one when our population is approaching a stationary 
position and soon may begin to shrink. Instead of 
adding, as we did at the end of the last century, well 
over 3,000,000 to our population per decade, we cannot 
anticipate any such valuable increase to our internal 
purchasing power based upon increased numbers. 
Indeed, we must look forward to a decrease numerically 
of the purchasing power represented by our home 
market. Secondly, the average age of the population 
is increasing and will continue to This will 
mean an alteration in demand and will lead to the fact 
that the active members of the population will be 
comparatively fewer than in the past, thus raising a 
series of new problems. 

Thirdly, it was clear, well before the war, 
industry proper was ceasing to provide the 
expanding channel for the employment of new additions | 
to the population, or for those displaced from existing 
occupations by increases in efficiency and similar 
reasons. The most fertile sources of new employment 
were already to be found in the building and service 
occupations, such as the large group associated with thc 
raising of the domestic standards of living, including 
public utilities, distributive trades, catering and enter- 
tainment. Even within industry, the relative employ- 
ing capacity, as between different industries, had under 
gone a great change. Prior to re-armament, the 
number of workers in the heavy and staple industries 
was declining, while the principal increases occurred in 
occupations such as building, motor vehicles, cycles and 
aircraft, road transport, electrical manufacture, silk 
and rayon. To-day we are faced with a situation which 
has led to a vast expansion of productive capacity, 
including that of many of those industries which, before 
the war, were showing an increasing tendency to employ 
less and less labour. The conclusion is that the problem 
after the war will be largely that of contracting many 
industries which have developed for war purposes. 
Although a rise in the level of employment may be} 
anticipated in those industries which have been * con- 
centrated,” and in those manufacturing new products, 
it would be unduly optimistic to regard the problem of 
the immediate post-war period as one of expanding our 
industrial capacity. It would seem rather that, taking | 
the country as a whole, we shall really be, at least for a 
time, in a period of contracting industrial capacity as 
compared with our present position. 

Fourthly, a very difficult problem will be created by | 
the existence of a large number of new factories whic h 
have been located, not necessarily in the best places 
from the economic point of view, but in localities which 
have been decided upon on grounds of war necessities. 
One of the most difficult problems will be to decide the 
extent to which, in future, manufacture will take place 
in these new factories or will aye to its previous | 
How is the question to be decided, which | 
war are to be regarded | 


is 


do 80. 


that 
main 


centres. 
manufacturing plants after the 
as redundant and which should continue in operation ? 
There are economic and social problems of the greatest 
diffic sulty bound up with this question. Fifthly, it 





* Report by the Federation of British Industries to | 
the President of the Board of Trade. Abridged. 


| in stock valuations will have to be solved ; 


| the 100-per cent. 


|at the appropriate moment. 
'for continuing finance for development in the years 


| perpetuated as a permanent principle of our economic 
| system 


| industries, 
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goes without saying that the extent of-the physical 
damage caused during the war must profoundly affect | 


post-war reconstruction plans according to its volume 
and nature. 

The Finance of Industry.—A condition precedent 
to reconstruction is that, at the end of the war, industry 
should possess the necessary financial resources to 
fit itself for the struggle which will lie before it. The 
best plans will be useless if these resources are not 
available. This is a problem which must be dealt 
with now. The present system of taxation and the 
present policy with regard to contract prices renders 
it impossible for industry to build up reserves for 
post-war purposes at a time when the volume of 
production, the strain on the industrial machine and 
the problems of reconstruction render it essential that 
this should be done if industry is to carry on as a going 
concern after the war. At that time the financial needs 
of industry will be great. The industrial machine will 
have to be turned over from a war to a peace basis ; 
problems of redundant capacity, surplus stocks, falls 
lost markets 
will have to regained; a most active policy of 
research will be required to develop new types of 
exports and, in general, to obtain maximum efficiency. 
To meet these heavy future commitments, the only 
undertaking given, far, to industry has been to 
return 20 per cent. of the Excess Profits Tax paid at 
rate, and at the end of the war to 
consider how the question of terminal losses should 
be dealt with. With regard to the return of the 
20 per cent. of E.P.T., the conditions have not been speci- 
fied, the date is unknown, and, in any the sums 
returnable are subject to income tax which will reduce 
them probably by one-half. Meanwhile, the policy 
with regard to contract prices is designed to prevent 
industry more and more from making any excess 
profits at all. Moreover, there are many firms which 
are making sub-standard profits, or are temporarily 
out of production through being concentrated. No 
return of E.P.T. will help them and yet they, too, are 
in need of reserves with which to face the future. As 
to terminal losses, there no indication as to how 
these are to be met, and industry is in complete ignor- 
ance of what it may expect. The Federation has already 
made representations to the Government with regard 
to the necessity of action at the present moment and 
the possible lines which that action might take. 

The foregoing considerations deal with the measures 
required to enable industry to build up the necessary 
reserves to meet the post-war situation. They do not 
deal with the problem of how industry is to provide | 
for continuing finance in the future. In the past, new | 
funds for investment in industry have been drawn 


be 


80 


case, 


is 


| primarily from the savings of individuals and from the 


undistributed profits of industry. Is the future taxa- 
tion policy of the country to be on such a basis as to 
prevent the accumulation, in any substantial measure, 
of such savings ; and, if so, from what source are funds 
to be obtained for new enterprises and the development 
of existing ones? An answer to this question is vital, 
if industry is to plan now for the post-war world. 

It is not proposed to enter into details in this report, 
but to state in general terms, as our seventh submission, 
that the Government should forthwith adopt a policy 
both with regard to taxation and contract prices which 
would enable adequate reserves to be built up and 
should further examine in consultation with industry 
the means by which terminal losses can be dealt with 
The needs of industry | 


most careful consideration. 

Control of Industry.—The war has 
rendered it necessary for the Government to assume 
wide powers of control over industry, and increasingly 
to concern itself with its operations. Such measure of 
control is necessary in war time, but should not be 


after the war require the 


Government 


This does not mean that all the war-time 
controls can be swept away the moment peace comes ; 
to do so would lead to chaos. There will be at that | 
time a shortage of goods, raw materials, foodstuffs, 
transport, and of savings for investment and lending— 
in many cases, a world shortage. Until a system of 
world trade is re-established, and possibly even there- 


| after, there is bound to be some measure of directive | 
| control of exports and imports. The physical replanning 
| of the country, which is intimately bound up with the 


question of what industries will have to be contracted, 
the problem of the concentrated industries, and what | 
are the most suitable locations for industry, will demand 
an ordered programme. The methods of dealing with 
the vast number of new factories which have resulted 
from the artificial growth of certain industries, and of 
arranging for the re-establishment of concentrated | 
cannot be left to chance. The same holds 
good with regard to the method of dealing with accu- 
mulated stocks and the disposal of surplus stores, the | 
| importance of which was impressed upon the Govern- 
ment by the Federation in the early days of the war, | 


in view of their recollection of the damage caused to! 


| with 


| There is, however, another side to the picture. 


stimulated 


1942. 
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industry by the policy pursued after the last war. F, 
the solution of all these problems a certain measure «| 
regulation will be essential, probably for some years 


| until this country and the world settles down to it 


future shape. 

The extent and the nature of such control as m; ay be 
retained during the immediate post-war period must 
however, profoundly affect the plans of industry, and 
it is urgent that the Government should give caref,! 
consideration to this question and should discuss th, 
problem with industry at the earliest possible moment 
in order that industrialists may have some idea of what 
to expect. Although it seems clear that a measure of 
regulation must be exercised, only those controls which 
are really necessary should be retained, even in the 
immediate post-war period. 

The time will come when the need for contro] t 
meet immediate post-war conditions will cease. Wij! 
Government association with industry thereafter 
become a permanent feature of our economic system, 
and, in that event, to what degree and in what forr 
will it be exercised ? A measure of regulation exist: 
before the war, and its advocates argue that its develo; 
ment is necessary for an ordered and efficient economy 
However that may be, decisions on this matter should 
not be based on political theories of government, | 
welfare. The danger of contr 
for the sake of control, of the enthronement of a vast 
bureaucracy totally unsuited to deal with busin 
problems, of the stifling of incentive for individua 
effort and of private enterprise, which are the keyston: 
of business efficiency, must at all costs be avoided 
Industry should, and assumes it will, be fully consulted 
by the Government on this question since, in 
eases where a measure of association may prove to lx 
desirable, its success would depend upon its being 
carried out by agreement with and through, or in 
collaboration with, industry itself. 

Our eighth submission is that, during the immediat: 
post-war period, a measure of Government control over 
industry must be retained, to the extent and for the 
period which proves really necessary. Any suggestion 
for a more permanent system of the association of 
Government with industry should be fully discussed 
industry, and, if any such regulation found 
justified on economic grounds, it should be carried out 
by agreement and in collaboration with industry itself 
The danger of bureaucratic influence, and of the 
stifling of individual effort and of private enterpris« 
must be avoided. 

The Position of 
industry cannot be regarded without taking into 
account other economic factors in the life of the 
country. One of the most important of these is the 
future policy with regard to British agriculture, which 
will fundamentally affect the post-war planning of 
industry. Industrialists are not in a position to 


on reasons of economic 


any 


18 


Agriculture.—The problems of 


| advise on the technical agricultural problems involved, 


but they can appreciate the broad principles. A 
prosperous agriculture, employing a large number of 
our fellow countrymen on a reasonable standard of 
living, is desirable both from the economic and social! 
point of view. Such an agricultural community would 
represent an important volume of purchasing power 
for industrial products, well operating as a 
stabilising influence on the country generally. There 


as as 


is also the security point of view and the argument 


that, in order to insure the feeding of our population 


| in time of war, we should so far as possible make the 


country self-supporting in foodstuffs. It seems that 
there may be a danger of exaggerating this argument. 
By no possibility could we ever hope to make this 
country self-supporting in foodstuffs, so long as it 


| . 
has a population approximating its present num ber. 


It would, therefore, seem that, from a security point of 
view, the real problem will still be to maintain the 
freedom of communication with other parts of the 
world, rather than to attempt to make ourselves 


| self-supporting, which is impossible over a wide range 
of the products which are necessary. 


Industrialists would agree that, on many grounds, a 
development of British agriculture presents great 
national advantages. It also represents a most impor- 
tant market for British manufactured goods, a market, 
moreover, on our immediate door-step and free from 
many of the difficulties and disadvantages which trade, 
at any rate in certain parts of the world, presents. 
The 
United Kingdom must remain a great exporting nation 
if it is to pay for its necessary imports and to maintain 
in this country a volume of industrial production on 
anything like the scale which has existed in the past. 
In order to maintain this volume of exports, we have 
to insure that our prices are competitive and that those 
to whom we wish to export our products are sufficiently 
prosperous to buy them. 

If those branches of agriculture the products of 
which enter most into the cost of living are artificially 
in this country, with the result that the 
cost of living rises substantially, our competitive 
position in the export markets will be prejudicially 
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affected. There are many countries in the world, 
important purchasers of British goods, the prosperity 
of which is based upon the fact that their foodstuffs are 
consumed in this country, to their advantage and to 
ours. Industry has often in the past used the argument 
that if foreign countries would not buy our manufac- 
tured goods we could not buy their food or raw 
materials. The converse is true, and if we drastically 
cut down our imports of foodstuffs we shall find the 
world less able to buy our manufactured exports. The 
real solution may be some half-way house between the 
policy of maximum agricultural self-sufficiency and 
that of leaving agriculture to work out its own salva- 
tion; which, judging from past experience, would 
probably lead to the abandonment of much of the recent 
agricultural activity and the drifting back of that 
industry into a period of difficulty and depression 
which would certainly not be in the national interest. 
Our ninth submission is that industry desires the 
prosperity of agriculture which is necessary in the 
national interest but that the post-war planning of 
industry, both in regard to home and overseas trade, 
will be so vitally affected by the agricultural policy 
followed in this country that it is essential, if industrial 
policy is to be on a sound basis, that a decision should 
be arrived at, with the least possible delay, as to what 
the future agricultural policy of the country is to be. 
Demobilisation.—It is hoped that the Government 
will, or this occasion, prepare and act on a plan of 
orderly demobilisation. There will, however, be certain 
categories of people whose very early demobilisation 
will be essential from the industrial aspect; for 
example, although industry has kept many of its key 
production men, it has been drained of a vast proportion 
of its personel on the selling side. Yet to get the 
machinery of trade going, especially overseas, the need 
for such men will be a prime necessity immediately the 
warends. Special consideration should be given to the 
early demobilisation of such people, who will be vital 
to our post-war industrial and commercial efforts, and 
who will very largely have to re-create the commercial 
machine which has been put out of gear by the war. 
Our tenth submission is that most careful considera- 
tion should be given to the problem of orderly demobili- 
sation, in order to avoid people being thrown on the 
labour market before it is ready to absorb them. Due 
regard should, however, be paid to the early demobilisa- 
tion of the people necessary to re-create the industrial 
and commercial machine, both at home and overseas. 
(To be continued.) 








WOOD CHARCOAL IN VEHICLE 
GAS PRODUCERS. 


REFERENCE was made in the paper on gas producers 
for road vehicles by Dr. 8S. G. Ward and Mr. W. J. 
Morison, which we reprinted in abridged form on 
page 418, ante, to the outstanding advantages, as regards 
reactivity, possessed by wood charcoal for producer 
fuel, but it was remarked that it was virtually un- 
obtainable in this country. In the Dominions, however, 
conditions are more favourable. Charcoal is used 
fairly extensively in Australia judging by the number 
of monographs on the subject cited in a bibliography 
appended to a recent paper by Professor E. A. Allcut, 
of the University of Toronto, Canada, on producer gas 
for motor transport. Tests made in Australia on the 
British emergency producer mounted on a trailer 
weighing 1,150 lb. towed by a Ford \V-8 utility truck 
and carrying a load of 550 lb., gave a charcoal consump- 
tion of 1-03 lb. per mile. Australian charcoal, air dry, 
it is stated, has a calorific value of 12,000 B.Th.U. to 
13,600 B.Th.U. per pound. Other tests gave heat- 
consumption figures for trucks, ranging from 4,300 
B.Th.U. to 8,900 B.Th.U. per load-ton-mile for pay 
loads varying from 6-9 tons to 1-5 tons, respectively. 
Sir Herbert Gepp, a prominent Australian engineer, is 
reported to have stated recently that he uses a charcoal 
gas producer on his Chevrolet car, as his petrol allowance 
of 6 gallons per month does not meet his needs. The 
fuel consumption for this car on a trip of 250 miles was 
200 Ib. of charcoal and 1-5 gallons of petrol. 

Professor Allcut assumes 12 lb. of charcoal to be 
equivalent, in practice, to a gallon of petrol, using this 
figure in connection with a proposal which has been 
put forward in Canada to make fuel alcohol from 
surplus wheat. In 1940, the motor-fuel consumption 
in Canada was nearly 900,000,000 gallons, and even if 
only 10 per cent. of this were saved, it would mean 
the consumption of 45,000,000 bushels of wheat or 
540,000.tons of charcoal. Canadian charcoal has a 
calorific value of 12,500 B.Th.U. per pound, or higher. 
It is made from hardwoods, such as beech, birch, etc., 
and would therefore not encroach on the soft wood 
supplies used for paper pulp. The charcoal contains 
approximately 5 per cent. of moisture, 3 per cent. of 
ash and 17 per cent. of volatile matter. Its density, 
which is about 14 lb. per cubic foot, involves the 


LABOUR NOTES. 


Tue board which is to inquire into the claim of the 
Mineworkers’ Federation of Great Britain for wages 
increases of 4s. a shift for adults and 2s. a shift for 
boys and a minimum weekly wage of 41. 5s., is to be 
composed of Lord Greene, Master of the Rolls; Sir 
John Forster, appointed member of the National 
Arbitration Tribunal and chairman of the Railway 
Staff National Tribunal; Dr. Arnold Duncan MeNair, 
Vice-Chancellor of Liverpool University; Colonel 
Ernest Briggs, chairman of Messrs. Lever Brothers, 
Limited, Port Sunlight; and Mr. George Chester, 
Secretary of the National Union of Boot and Shoe 
Operatives. The joint secretaries will be Mr. D. T. 
Jack and Mr. J. H. Wilson. The board, which met for 
the first time early this week, is to proceed, as quickly 
as possible, to consider, in the first instance, the imme- 
diate wages issue, and the Government has given an 
assurance that the decisions taken following its report 
will operate retrospectively with effect as from June 1. 
The wages claim and the control scheme outlined in the 
White Paper issued last week are, of course, separate 
but in the terms of reference the board is 
also asked to make recommendations for the establish- 
ment of procedure, and permanent machinery for deal- 
ing with questions of wages and conditions of employ- 
ment in the industry. 


issues ; 


At a meeting on Friday the executive committee of 
the Mineworkers’ Federation signified their acceptance 
of the Government's decision to set up the board of 
inquiry into the wages elaim and welcomed the sugges- 
tion that it should also consider the question of estab- 
lishing national machinery to deal with wages questions. 
They felt, however, that the proposals in the White 
Paper for the reorganisation and control of the industry 
fell far short of the Federation’s scheme. Anything 
less than requisitioning would fail to deliver the coal 
which the nation required. They were, however, pre- 
pared to accept the proposals in the White Paper having 
regard to the fact that clause 2] gave them the oppor- 
tunity of making suggestions of changes in detail. 
The executive's report on both the wages board and 
the White Paper proposals was submitted to a national 
delegate conference of the Mineworkers Federation in 
London yesterday (Thursday). 


In the White Paper, the Government take the view 


| that the proposed National Coal Board, as a body for 


promoting increased production, would be gravely 
prejudiced if it were associated in any way with wages 
questions. They consider it desirable, however, that a 
system should be developed by which questions of 
wages and conditions would be dealt with on a national 
basis and by a properly constituted national body. It 
was, therefore, proposed to discuss with both sides of 
the industry the question of establishing a procedure 
and permanent machinery for dealing, against the 
background of a continuous review, both nationally 
and locally, with questions of wages and conditions. 





* By increase of output,” the White Paper goes on 
to say, “ together with greater economies in consump- 
tion, the Government count on bridging the existing 
gap between production and consumption, and pro- 
viding a margin against the many contingencies which 
the ever-changing course of the war may bring. They 
have, therefore, decided that it is not necessary, par- 
ticularly at this stage of the war, to withdraw any 
further men from the Armed Forces for work in the 
mines. 


The gross income of the United Pattermakers’ 
Association in 1941 was 76,042l. 1s. 3d. and the gross 
expenditure 50,0481. 15s. 3d., the excess of income 
over expenditure being 25,9931. 6s., compared with 
22,2791. 6s. in the previous year. The income included 
1,5451. 16s. lld., representing State Unemployment 
benefit and 8,484/. 13s. 3d. national health insurance 
benefit. On the expenditure side, outstanding items 
were Ministry of Labour, 1,449]. 4s. 10d., and national 
health insurance, 8,8391. 17s. 8d. The income of the 
Political Fund was 1791. 5s. 


In the annual report from which the foregoing 
figures are taken, Mr. Beard, the general secretary, 
compares them with those in the organisation's first 
report—which was for the twelve months ending 
April 26, 1873. The income that year was 1931. 2s. 3d. 
and the expenditure 941. 15s. 8}d. There were six 
branches, all on the North-East Coast, and, even with 
so small a membership, there were 33 exclusions for 
arrears, “so that,” Mr. Beard observes, * the arrears 
problem is not a new one.” 








provision of a large hopper if journeys of 100 miles to 
150 miles are to be made without re-fuelling. 





The Ministry of Labour and National Service states 
that at May 11 the number of men wholly unemployed 


was 55,060 and the number of women 32,902—a total 
of 87,962. The men and boys registered as wholly 
unemployed (exclusive of 25,628 men classified by 
interviewing panels as unsuitable for ordinary industrial 
employment) was 65,771—a decrease of 3,772 as com- 
pared with April 13. Those registered as on short time, 
or otherwise temporarily suspended from work, on the 
understanding that they were shortly to return to their 
former employment, numbered 2,599—a decrease of 
774. The corresponding figures for women and girls 
were 43,192 wholly unemployed (exclusive of 1,505 
classified as unsuitable). Of the 43,192, 1,896 have 
been classified as unable for good cause to transfer to 
another area. Compared with April 13, the numbers 
wholly unemployed showed a decrease of 4,313, those 
temporarily stopped a decrease of 10, and unemployed 
casual workers an increase of 36. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages reported to have 
come into operation in Great Britain and Northern 
Ireland, during April, resulted in an aggregate increase 
estimated at over 40,0001. in the weekly full-time wages 
of about 300,000 workpeople and in a decrease estimated 
at 1,6001. in those of about 100,000 workpeople. The 
principal industries in which wages were increased 
included coal-mining in certain districts, the cast stone 
and cast concrete products industry, rope, twine and 
net-making, laundering, flour-milling and co-operative 
distribution. Those in which wages were reduced, 
included coal-mining in certain districts, and textile 
bleaching, dyeing, printing and finishing. 


Of the estimated total increase of 40,0001. a week, 
about 6001. was due to the operation of sliding scales 
based on fluctuations in the proceeds of the coal indus- 
try, and 29,0001. to arrangements made by joint stand- 
ing bodies, including 7001. under cost-of-living sliding 
scales adopted by such bodies. Nearly all the remain- 
der was the result of direct negotiations between 
employers and workpeople or their representatives. 
The whole of the estimated decrease of 1,6001. was due 
to the operations of sliding scales based on fluctuations 
in the proceeds of the coal industry or in the cost of 
living. 


The changes reported in the first four months of 
1942 are estimated to have resulted in a net increase of 
nearly 350,0001. a week in the full-time wages of about 
2,500,000 workpeople, and in a net decrease of about 
4,0001. a week in those of nearly 90,000 workpeople. 
In the corresponding four months of 1941, there was a 
net increase estimated at about 940,000. in the weekly 
full-time wages of 6,300,000 workpeople. 


The number of disputes involving stoppages of work 
reported to the Ministry of Labour and National 
Service as beginning in April in Great Britain and 
Northern Ireland, was 83 as compared with 62 in the 
previous month and 97 in April, 1941. In these 83 
new disputes about 28,300 workpeople were directly 
involved and 3,700 indirectly involved—thrown out 
of work, that is, at the establishments where the dis- 
putes occurred, though not themselves parties to the 
disputes. In addition, about 1,800 workpeople were 
involved, either directly or indirectly, in five disputes 
which began before April and were still in progress at 
the beginning of that month. The 88 new and old 
disputes involved about 33,800 workpeople. 


Nineteen of the 83 disputes beginning in April, 
involving 4,600 workpeople, arose out of demands for 
advances in wages, three, directly involving 600 work- 
people, out of proposed reductions in wages, 18 directly 
involving 8,200 workpeople, out of other wage ques- 
tions, four, directly involving 2,100 workpeople, out 
of questions relating to working hours, seven, directly 
involving 4,400 workpeople, out of questions respecting 
the employment of particular classes or persons, 28, 
directly involving 5,700 workpeople, out of questions 
relating to other working arrangements, and two, 
directly involving 1,700 workpeople, out of questions 
of trade union principle. Two stoppages, directly 
involving 1,000 workpeople, were in support of workers 
involved in other disputes. 


Final settlements were effected during April in the 
case of 68 disputes, directly involving 15,500 work- 
people. Ten, directly involving 2,400 workpeople, 
were settled in favour of the workpeople, and 37, 
directly involving 7,400 workpeople, in favour of the 
employers. Twenty-one directly involving 5,700 work- 
people, resulted in a compromise. In the case of 14 
other disputes, directly involving 8,000 workpeople 








work was resumed pending negotiations. 
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THE DAMPING CAPACITY OF | 
ENGINEERING MATERIALS.* 


By W. H. Hatrrecp, D.Met., F.R.S., G. STanrrecp, | 
M.Eng., D.Sc., and L. Roraernam, M.Sc. | 


THe term “ damping” is applied in connection with 
vibrating mechanical systems to denote the operation | 
of influences which, by resisting the motion and absorb- 
ing energy from the system, restrict and tend to stop 
the vibration. An undamped free vibration would 
persist for ever, but such conditions do not exist in 
nature and all free vibrations die down after a time. 
The most natural for n of such vibration arises when 
a mass which has been disturbed from a position of 
equilibrium is subjected to restoring forces proportional 
to the amount of the displacement (simple harmonic 
motion). There is a constant interchange in the 
energy of the system between strain or displacement 
energy (potential energy) and kinetic energy of the 
moving parts. The magnitude of the restoring forces 
in relation to the inertia of the moving parts determines 
the frequency or frequencies of oscillation. The magni- 
tude of the oscillation depends on the nature and 
amount of the original disturbance and on the incidence 
and nature of the other forces operating on the system. 
Acoustical systems, such as a piano wire, a violin string 
operated by a bow, a column of air in an organ pipe, 
and various reed instruments, give exampies of different 
combinations of vibrating media with various forces 
in‘iuencing them. 

Damping forces are of various kinds. A gong is 
damped chiefly by the action of the air in its vicinity 
which dissipates energy, sending it out mainly as sound 
waves. Friction in various forms enters into most 
forms of damping, a common example being that of 
the friction operating between the leaves of a motor 
ear spring when the body of the vehicle is set into 
oscillation relative to the wheels. ** Viscous *’ damping 
is the term applied to those cases where the damping 
force resisting the motion is proportional to the velocity 
at each stage within each cycle of the oscillation, a 
common example being the functioning of a dash-pot. 
Ordinary solid friction is not of this type. The terms 
‘damping capacity’ and “ mechanical hysteresis” 
have come into use in recent years to cover the energy 
losses which occur within the materials of the structure 
when they are subjected to fluctuating stresses, and it 
is with this phenomenon that the present paper is 
mainly concerned. These internal losses in the material 
may be looked upon as being due to imperfections in 
the elastic properties of the material. 

If a material is stressed beyond the yield point, i.e., 
up to a stress where plastic yielding occurs, energy is 
dissipated as heat. In general, engineering design has 
aimed at keeping the stresses below the point where 
such effects take place. In a truly elastic body, one 
has been led to expect that, not only is strain propor- | 
tional to stress, but also that on removal of the stress 
the material retraces the stress-strain relationship 
existing during the application of the stress. If this | 
expectation were realised during a cycle of alternating 
stress, the strain energy would be fully recovered at each | 
removal of stress. It has now been established that 
even over a range of stress which by usual methods of | 
determination is considered to be within the elastic 
limit, some energy is lost. A precise determination of 
the stress-strain curves for stress cycles over quite low 
values of stress gives a “ hysteresis loop, the area of 
which denotes the energy lost per cycle. The “* damp- 
ing capacity " of the material is taken as the ratio of 
this energy loss per cycle to the full strain energy at 
the maximum stress of the cycle. A loss of energy in 
this way occurs at stresses well below the fatigue limit } 
of the material, and can apparently continue for an } 
indefinite number of repetitions of the stress. 

What is the significance of * damping capacity ” of 
materials in their engineering applications? It is to 
be recognised that in most mechanisms where vibra- 
tions occur, the damping introduced due to the pro- 
perties of the materials employed is in general only one 
factor contributing to damping. Nevertheless, a know- 
ledge of the characteristics of structural materials 
in this respect is obviously of some importance, in 
order that an assessment can be made of its influence 
on the behavious of the mechanism as a whole, and 
further to decide to what extent the choice of the | 
material to be employed for a particular purpose should 
be guided by its damping properties. The cases calling 
chiefly for consideration are those in which, owing to the 
speed of rotation or oscillation or other special feature 
of an engineering component, repetition of impressed 
forces occurs at particular frequences which coincide or 
nearly coincide with the natural frequencies of vibra- 
tion of the component parts. Under these circumstances, 
resonance may occur, i.e., the amplitude of the natural 
vibration is built up and the movement may quickly 





* Communication from the Brown-Firth Research 
Laboratories, Sheffield, read before the North-East Coast 
Institution of Engineers and Shipbuilders, Newcastle, 
upon-Tyne, on Friday, May 15, 1942. Abridged. 


reach serious and dangerous amounts. Damping, from 


| whatever cause, naturally acts in restricting the extent 


of such vibrations. . 

One type of example which has received much 
attention in recent years is the crankshaft of reciproca- 
ting engines. A long and flexible shaft, such as occurs 


|in multi-cylinder engines, can undergo a complex 


system of vibrations—suffering torsional, direct ten- 
sional and compressive as well as bending stresses. 
The torque developed and the various operating pres- 
sures are periodic and any synchronism or near syn- 


chronism between the frequency of the impressed f 


forces and one of the natural frequencies of vibration 
of the shaft and its attached masses can give rise to 
vibration and strain substantially in excess of those 
which would exist if the forces were only static. The 
statement has been made that it is safer to use for 
certain types of crankshaft, a steel of relatively low 
fatigue limit, which has a high damping factor rather 
than a higher-tensile steel of low damping factor, 
even though the latter has a higher fatigue limit. On 
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nised that a welded frame may lack the frictiona| 
damping of a similar structure made up by riveting 
Detailed mathematical analysis has been made of 
many systems and mechanisms, starting from a freely 
vibrating system as modified by a regularly impressed 
force and further modified by certain types of damping 
As long as the various factors are properly known, « 
mathematical solution is usually obtainable. On 
interesting feature is that unless the damping effect i 
substantial the frequency of vibration of a system i 
not measurably affected by it. 

Forms of Expression of Damping Properties.—V ariou 
methods have been employed for expressing the damp 
ing characteristics of materials. Zener* has summarise:! 
some of the different measures of internal friction 
From the observations of the decay of free vibration 
the logarithmic decrement 5, and the energy, A E, lost 
per cycle can be calculated. This A E divided by the 
maximum energy, E, of the cycle gives the * specifi: 
damping capacity ” used by Féppl. Another metho 
is to take a vibrating sample to which a given amount of 
energy is supplied, at a frequency near the resonance fr 
quency, and observe the amplitude of the vibration at 
which the sample settles down. This varies with th: 
frequency, so that a ** resonance curve ” can be plotted 





The range of frequencies Ay on this curve for which th. 


| amplitude of vibration exceeds half the maximun 


| 
} 
| 


amplitude corresponding to the frequency y at reson 
ance, expressed as a fraction of this frequency y, has 
been used as a measure of the damping. 

In one form of test the vibrating solid is part of th 
mechanism of an electric circuit with an oscillating 


|} current. The effect of the energy losses can be expressed 


“ENGINE® RING” 


in terms of the effect on the impedance of the circuit 


and a quantity Q is arrived at in these terms, and Q is 


|}employed by Zener as a measure of internal friction 
| Finally, Kimball and Lovellt have defined an interna! 


friction constant é given by F = é F¥ in their notation, 


| where F is the frictional loss and Fy the amplitude 


| 
of the stress cycle. 


These various measures of the 


| damping property of the material are connected as 
| follows : 











l 2a Ay 
E Q V3 y¥ 
where q is Young’s Modulus, and the other symbols have 
the meanings given above. The different measures 
of damping have been adopted to suit the different 
methods of measurement. In the present paper the 


Damping capacity 2m 25 = qé, 























(7933.8.) 

the other hand, Shannon* has deduced that the degree 
of damping contributed by the crankshaft material 
in cases which he examined is relatively insignificant 
and that the chief damping comes from the bearings 
and the films of lubricant. For fuller discussion, 
reference should be made to the papers of Féppl, 
Dorey, Shannon, and others. 

For ships’ propeller shafting, the chief contribution 
to damping is apparently the effect of the fluid acting 
on the propeller. Other cases of importance in engi- 
neering are propeller and fan blades, turbine parts 
(particularly turbine dises and blading), high-speed 


simplest method of computing the damping was to 


take the ratio =’ and this is the value recorded. 


Variations in running speed influence behaviour 
from several aspects. As already indicated, the rela 


| tionship between running speed and the natural fre 


quencies of vibration of the system is of primary 
importance. Speed also has its influence on the 
damping forces. Some of these—such as the damping 
from fluid films—follow the normal laws of viscosity, 
i.e., the resistance to relative motion is proportional 
to its velocity. On the other hand, where solid fric 
tional forces obtain, the resistance is less dependent 
on velocity. Damping due to the effects of air and 
gaseous fluids follows varying laws according to the 
nature of the perturbations set up. Turbulence in the 
fluid involves different conditions from smooth stream- 
line flow, whether in liquids or gases. The question 
of the influence of speed and frequency on the internal 
damping properties of structural materials naturally 
arises. Contrary to first expectations, this does not 
follow the “ viscous’ law and appears to be nearly 
pindependent of speed, i.e., the energy lost per cycle 
for a given range of stress is substantially constant 
over a wide range of speeds, although this requires 
modification at extreme speeds. 

It is clearly not sufficient to note the properties of 
the materials employed as they exist at ordinary 
temperatures if the parts have to operate at higher 
or lower temperature : they should be ascertained for 
the “ working” temperatures. This is particularly 
important for turbine materials: hence some of the 
work described in the present paper. The recorded 
experimental work dates back to Thomson (Lord 





shafts carrying rotating masses with various degrees 
of * balance,” such as turbine shafts, certain machine | 
tools, and centrifuging machinery. A different class of | 
problem arises where flexible parts, such as aeroplane 
wings, overhead cables, etc., are subject to wind 
effects, although additional disturbing factors such as | 
are received from adjacent rotating parts may be | 
present. Frame structures, such as buildings, bridges, | 
etc., whether welded or riveted, may be subjected to 
vibration from various influences—a much quoted 
example being that of a regiment of soldiers marching 
over a bridge in step. Féppl discusses the conditions 
arising in a number of engineering applications. 

The features contributing to damping vary con- 
siderably in the different cases; thus it will be recog- 





* See ENGINEERING, vol. 140, pages 675, et seq. (1935.) | 


Kelvin), who observed in 1865 that the “ viscosity of 
metals” had a higher value than might be expected 
on simple thermodynamic reasoning. Since that time 
the number of papers published on the subject is large, 
but so far the results have not been given a simple 
physical interpretation, as has been done by Andrade 
in his theory of liquid viscosities. This gives both the 
order of magnitude of the viscosity of liquids, and its 
variations with temperature. In solids the variation 
with temperature is more complex and the variations 
in damping caused by relatively slight alloy additions 
is comparatively large. 

Damping Capacity.—The earliest measures of damp- 





* Proc. Phys. Soc., vol. 52, page 152 (1940). 
+t Phys. Rev., vol. 30 , page 948 (December, 1927). 
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ing capacity made in the present work were carried 
out on the machine supplied by the Cambridge Instru- 
ment Company, and the values were quoted in the 
terms suggested by them. When the stress is released 
the bar vibrates torsionally with decreasing amplitude 
and in doing so traces a wavy = This method 
of calculation will be clear from Fig. 1, opposite. | If 
the damping ratio R is defined as the loss of energy 
in a half cycle to the energy of the specimen at the 

2 _ x2 
commencement of the half cycle, then R = ae 

1 

since the energy is proportional to the product of stress 
and strain or to the strain squared. We can also 


; hai . , 
write R =" , since this has approximately the same 





value, provided that the ratio of reduction of amplitude 
in successive vibrations is constant and small in value. 
This therefore gives an approximate measure of R 
without reference to the zero line of the cycle. 

It is more usual in practice to refer to “ specific 
damping capacity " as the ratio of the loss of energy 
per cycle to the energy at the start of the cycle, i.e., 


a 
a 


It 





b . 
, rather than to consider a half-cycle only. 


will be readily seen that this value is approximately 
equal to 2R making the same assumption as above. 
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The results recorded in the tables in this paper are | 
always given in terms of specific damping capacity and | 
express the loss of energy per cycle given as a percentage | 
of the energy at the beginning of the cycle. In cases 
in which the error is not appreciable, the energy loss 
per half-cycle has been calculated and multiplied by 
two before inclusion in the tables. This has only been 
done for convenience.. The error in taking 2R as the 
specific damping capacity increases when the damping 
is substantial, but below a value of 20 per cent. it is 
within experimental error and for 36 per cent. specific 
damping the error would reach 10 per cent. * wo, »**< 

The earliest measurements were’ made, as étated 
above, on a Cambridge Instrument Company’s tor- 
sional damping recorder. This machine has been 
fully described elsewhere,* and a detailed description 
will not be given here. With careful use it is possible 
to obtain reasonably reliable resultg, which, although 
they are generally a little higher than those obtained | 
with our later machine, show the same kinds of varia- 
tion in different steels as those recorded below. The 
method of recording by means of a stylus on celluloid 
used in this machine introduces additional friction | 
which may be expected to have an important influence 
on the results reported, particularly on materials of 
low damping characteristics, but it is very convenient 
to use for.a quick test. However, in designing a new 
machine it was decided to use optical recording to 
eliminate this possibility of error. For the purpose 
of this research, moreover, a machine capable of giving 
results over a wide range of t#2mperature was desirable, 
and this is normally outside the scope of the Cambridge 
Instrument Company’s machine. 

The aim in designing the apparatus has been sim- 
plicity and ease in use. Figs. 2 and 3, opposite, show 











* See ENGINEERING, vol. 144, page 652 (1937). 





»| the small coils a, a seen at the top of the side arms 


Pa~ Cent Damping per Cycle 


Tons per SqInch 


the essential details, Fig. 3 being a plan of the lower 
half of the apparatus. A stout framework is sus- 
pended from a fine wire, the side arms and top of 
the framework being constructed from very low carbon 
steel, and forming part of the magnetic circuit, while 
the lower part of the frame is made from non-magnetic 
steel, of 25/20 chromium-nickel composition. The 
magnetic circuit is completed through the swing-bar 
made of the same material as the arms of the frame. 
Magnetisation is induced by passing a current through 


and the deflection of the bar is controlled by adjusting 
the position of the ? in. screws b fixed transversely 
in the ends of the swing bar c, which act as pole pieces 
and make contact with the side arms. The separation 
is controlled by feeler gauges calibrated to give an 
initial stress of 2} tons, 5 tons, 7} tons or 10 tons per 
square inch on the surface of the specimen (these 
values being calculated for steel at room temperature). 
In some measurements the apparatus was rigidly 
fixed to a large concrete block instead of being sus- 
pended. 

The specimen d is clamped to the frame at the top. 
A self-aligning ball bearing is incorporated to locate 
the lower end, which serves to prevent the bending 
of the test-piece when the deflecting current is switched 
on. Great care was taken to get the jaws of the clamp 
in true alignment with the bottom bearing. In many 
of the experiments the bearing was not used, since after 
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tests it was found that, if the preparation of the test- 
piece was carried out with sufficient care, the errors 
| introduced by this omission were quite negligible. On 
| the other hand, dust tends to settle in the bearing, so 
that it was necessary to remove it for cleaning re- 
peatedly to avoid the possibility of erratic results. The 
test-piece then hangs freely from the top clamp, thereby 
eliminating the energy losses in the bearing but intro- 
ducing the possibility of losses from bending. Experi- 
ments showed that the losses from these causes were 
both slight #nd about the same. 

The deflection was recorded optically by reflection 
of a beam of light from a galvanometer lamp at two 
mirrors e, one on the frame and one on the swing bar. 
The light then passed to a camera with a continuously 
moving 35 mm. film. The camera was designed and 
built in the laboratory and permitted the use of a com- 
paratively slow emulsion film with a 24-watt bulb, 
although the oscillograph camera previously used 
needed a fast panchromatic film. The camera was 
driven by a gramophone motor which it was hoped 
would give a constant film speed. Actually it was 
found that the speed varied somewhat with the amount 
of film in the camera and a synchronous electric motor 
was substituted in later experiments. The specimen 
was 9} in. long with the ends } in. square and with a 
2-in. gauge length in the centre of 4% in. diameter. 
For the tests at elevated temperatures, the test-piece 
was heated by a furnace f, 6 in. long, wound with 
Nichrome wire specially arranged to give a uniform 
temperature over the gauge length of the specimen. 
For this purpose, the furnace was wound with two 
windings in which the heating current could be varied 
independently. The furnace was supported on a stand 
outside the apparatus so that no vibration was 
transmitted to it. Temperatures were measured by 


couple at the centre of the gauge length and shielded 
from the direct radiation from the furnace. 

It is clear that some stress is set up in the squared 
ends of the test-piece, and in radius portions at the 
ends of the gauge length, but these are lower than that 
in the reduced section of the gauge length. Subject 
to some slight error from this cause, the results given 
then refer to the percentage damping when the stress 
on the surface of the s — at the centre of the 
gauge length has the va iven. The value for the 
damping includes, besides the effect of the complex 
stresses existing elsewhere in the specimen, those due 
to stresses in other parts of the machine, and also 
energy losses due to air resistance and from the machine 
through the supports. No measurements of air resist- 
ance have been made, but experiments to check the 
other possible losses have indicated that they are slight. 
However, for consistency the form of test-piece has 
generally been of the standard dimensions, and it is 
felt that the results given should show the relative 
values of the damping for different materials tested in 
this particular wa 

The accuracy of the results is considered to be of the 
order of about 2-5 per cent. and the difficulty is chiefly 
one of measuring the record obtained. This record 
was projected in a special machine at a magnification 
of 10 to 1, and with all precautions it was not possible 
to increase the accuracy much beyond the order 
stated. This, however, was sufficient to indicate that 
the reproduceability of results was good, and a higher 
accuracy was we necessary, since it is known that 
very slight influences can affect the damping con- 
siderably. Nevertheless, it is felt that the results 
given below place the damping of the materials tested 
in their relative orders, bru give an indication of the 
effects which might be e ted in service. 

The method of test be fairly clear from what 
has already been said, but the sequence of operations 
was systematised as far as possible, and a standardised 
procedure followed in each case. Two points in this 
procedure call for comment. In the first place, the 
effect of any retained magnetism in the magnetic 
circuit was investigated. The apparatus was first 
thoroughly demagnetised, and a record taken with a 
mechanical method of release and a steel of low damping 
capacity. This was then repeated using the procedure 
outlined above, and the same result obtained within 
the limits of reproduceability. In an earlier test 
some “retained” magnetism was noted, which was 
found to be due to magnetic oxide retained on the 
surface of the frame and swing bar after annealing ; 
but the effect of this was chiefly observed in the first 
one or two oscillations, beyond which the record was 
identical with the result using a mechanical release. 
No other effect which could be associated with retained 
magnetism was observed, and it was deduced that the 
effects on the record from any magnetic influences 
were negligible. Owing to its greater convenience the 
magnetic release was used throughout the later 
experiments. 

The second point to be noted is that the heating 
current was always switched off before carrying out 
a test, so that the test-piece was suspended only in the 
earth’s magnetic field and additional fields from the 
heating current were eliminated. This was done to 
avoid the influence of added magnetic fields observed 
by Parker and also by Becker and Kornetzki. In 
carrying out tests on a particular steel, the test at 
room temperature was carried out first and the tempera- 
ture then raised to the next temperature of test, and 
so on in sequence up to the highest temperature. 
Each temperature was maintained for 20 minutes to 
30 minutes before the test was carried out, and a 
number of records taken at each temperature. During 
the course of a test with the furnace current switched 
off, a slight drop in temperature occurred, so that it 
was usual to start a few degrees above the stated 
temperature and finish a few degrees below. Since the 
variation in damping with temperature is usually 
slight, this does not introduce any appreciable error 
into the results. 

Mild Steels—Four plain-carbon steels were tested 
and the damping properties of these materials measured 
at room temperature and at elevated temperatures. 
These are recorded in Table I, page 480, and a number 
of graphs have been plotted of other properties on 
similar materials for comparison with the lines showing 
the variation in damping with temperature; Fig. 4, 
on this page, shows the high-temperature properties 
of 0-1 per cent. carbon steel, and Fig. 5, the high- 
temperature properties of 0-36 per cent. carbon-steel 
forged bar. The results given in Table I have many 
interesting features. The two low-carbon steels, Nos. 
1 and 2, show the same tendencies in the variation of 
damping capacity with temperature, but the actual 
magnitudes of the damping capacity are different at 
different temperatures. For instance, in steel No. 1, 
the damping capacity at room temperature and 2 tons 
per square inch is 0-84 per cent., and this rises to a 
maximum at 100 deg. C. of 3-48 per cent., then falls 
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cent. The same tendency is seen in steel No. 2 (0-10 
per cent. C), but the value at room temperature is 
much higher at 2-28 per cent., while the maximum 
value at 100 deg. C, is lower at 2-72 per cent. and 
the minimum in this case probably at 300 deg. C. is 
also lower at 1-64 per cent. Apart from the room 
temperature values there is an indication that the 
damping capacity of No. 2 (0-10 per cent. carbon) is 
lower than for No. 1 (0-09 per cent. carbon). Other 
properties at high temperatures on these materials, 
namely, elongation per cent. on 2 in., and the maxi- 
mum-stress, yield-point and limit of proportionality 
values, are shown in Fig. 4. 

The steel No. 3 (0-26 per cent. carbon) shows lower 
values of damping capacity than either steel No. 1 (0-09 
per cent. carbon), or No. 2 (0-10 per cent. carbon) and 
the maximum value at 100 deg. C, is less pronounced. 


TABLE I.—Damping Properties of Normalised Carbon 
Steels. 


Per cent. Damping at Stress of : 
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Equally, the following minimum value is less pro- 
nounced also and in fact at the lower stresses the 
damping capacity is almost constant between 200 deg. 
and 400 deg. C. At a stress of 4 tons per square inch 
there is, however, an indication of a minimum value in 
the region of 300 deg. to 400 deg. C. Turning to steel 
No. 4 (0-36 per cent. carbon forging) it will be seen that 
the variation of damping capacity with temperature is 
less marked. In the same way as for the 0-10 per cent. 
carbon steel, No. 2, the values are compared with 
mechanical properties in Fig. 5. It will be seen that 
the mechanical properties vary in much the same way 
as for the loyer carbon steel, but the plot including the 
damping capacity does not give as marked an indication 
of any connection between the various properties. 
These changes in properties with temperature cannot 
be explained easily and are probably due to a number 
of contributory factors. It seems possible that the 
damping capacity measurement might be used to attempt 
to elucidate more fully the cause of the changes in 
mechanical properties with temperature. The effects 
of mechanical treatment, grain size, thermal treatment, 
uniformity of structure, non-metallic inclusions are all 
factors which would probably justify further study. 


(To be continued.) 








Society or CHEMICAL INDUsTRY.—The jubilee me- 
morial lectures of the Society of Chemical Industry will 
be delivered in 1943, the first on “ Colloids,’”’ by Dr. Eric 
Rideal, and the second, on “‘ Corrosion of Metals in Air,”’ 
by Dr. W. H. J. Vernon. The dates and places of the 
meetings will be announced in due course. 


** ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 

is stated in each case; where none is mentioned, the 

Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Speci ions may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is given after the abstract in 
each case, unless the Patent has been sealed, when the 
word ‘* Sealed "’ is ap; d 

Any person may, at any time 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


within two months from the 


ELECTRICAL APPARATUS. 


543,748. Comparing Alternating Voltages. Elliott 
Brothers (London), Limited, of Lewisham, H. D. Hawkes, 
of New Eltham, and H. S. Petch, of Edgware. (7 Figs.) 
September 9, 1940.—The invention is a method and appa- 
ratus for comparing alternating voltages of the same 
frequency for the purpose of guiding and controlling the 
manufacture or adjustment of electrical apparatus. The 
invention employs the known principle of passing a 
current proportional to the differences between the 
quantities to be measured through a winding on the core 
of a magnetic coupling device and then reducing the flux 
set up to zero by passing other accurately known currents 
through other or neutralising windings. The testing set 
illustrated is for determining the ratio and phase angle 
errors of unknown potential transformers and consists 
essentially of a soft-iron ring 1, on which ere wound 
several coils. The first of these, D, the differential 
winding, is connected in circuit with the secondaries of 
the unknown transformer X and a known standard- 


or- 
100/119 |» "0/199 
% 


(543.748) 


transformer S, and carries a current proportional to the 
difference in voltage and phase angle between the outputs 
of the two transformers. The standardising Winding S T 
is connected across the secondary of the standard trans- 
former S when this has a different nominal value of 
secondary voltage from that of the transformer X under 
test, and serves to standardise the flux in the ring 1 
by compensating for the disparity in the nominal secon- 
dary voltages. The neutralising winding is in two main 
parts, the first part P carrying current which is in phase 
with the secondary voltage of the standard transformer 8, 
the second part Q carrying current in quadrature there- 
with, and comprising a main section Qy and a com- 
pensating section Q, carrying a correction current 
compensating for any in-phase error present in the 
quadrature current in the main section, the two sections 





being connected and wound so as to constitute a single 
winding carrying a pure quadrature current. The in- 
phase and the quadrature parts P, Q of the neutralising 
winding are connected, each through its respective poten- 
| tiometer resistance, across the secondary of the standard 
transformer 8. Both the standardising winding S T and 
| the neutralising winding are wound so that their fluxes 
| oppose that due to the differential winding D, the neu- 
tralising winding being arranged so that its flux can be 
varied to reduce to zero the resultant of the fluxes due 
to the differential and the standardising windings at the 
| instant of making the measurement. The sliding con- 
tacts of the potentiometers are calibrated to read directly 





in percentage ratio error of the nominal secondary 
voltage of the unknown transformer, and in minutes of 
phase angle error in the unknown transformer relativy. 
to the standard transformer. The fourth winding of 
the ring 1 is a search coil G, which is connected to « 
vibration galvanometer V G for detecting the presence 
absence of flux in the ring. The primaries of the stan 
dard transformer and of the transformer under tes/ 
are connected to the same voltage supply, and th: 
secondaries are connected in opposition through a serie» 
circuit which includes a three-position multi-contac: 
range-change switch and the differential winding D on 
the soft-iron ring 1. The standardising winding S T ix 
connected, through a multi-contact current-reversing 
ratio-change switch, across the secondary of the standar:i 
transformer S through a high value fixed resistanc: 
The flux in the ring is reduced to zero to obtain th: 
required measurements and calculations of ampere turns 
are eliminated. The accuracy of the results depends 
solely on the accuracy of manufacture of the resistanc: 
| employed, which is very simple to attain in practice 
| (Accepted March 11, 1942.) 





HYDRAULIC APPARATUS. 


543,120. Piston Packing. Stanhay, Limited, of Ash 
ford, Kent, and C. E. Goldup, of Ashford. (1 Fig.) March 
29, 1940.—The piston a has the usual piston-ring grooves 
Between the inner surface of each ring and the bottom of 
| the groove lies a rubber ring c¢. This ring is continuous 




















and completely fills the bottom part of the groove, and 
the arrangement is such that when the piston is in place 
in the cylinder the rubber is compressed between the 
| bottom of the groove and the piston ring, with the result 
| that leakage by way of the groove is prevented and a 
much higher degree of fluid tightness is obtainable than 
hitherto. (Accepted February 11, 1942.) 


MISCELLANEOUS. 


543,131. Forming Structural Bar Members. Redpath, 
Brown and Company, Limited, of Glasgow, and A. Brock- 
bank, of Glasgow. (14 Figs.) September 27, 1940. 
The invention is a draw-bench for the manufacture from 
sheet-metal strip of structural bars of channel, angle or 
| box section. The horizontal draw bench 1 is operated 
| by an endless chain, which is trained over sprocket 
| wheels, one of which is driven. The chain is located in 
|a gap 5 of the draw bench, so that the upper flight of 
| the chain is immediately below the level of the top of 
| the bench. The strip of sheet metal to be flanged longi- 
| tudinally is coupled to the chain and is drawn endwise 
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A former bar 7 is mounted immediately 


above the strip in a tool-box 8, in which two series of 
free-running rollers 10 and 10' are also mounted, one 


($43,131) 


over the bench. 


series on each side of the former. The rollers are arranged 
in pairs, each roller of one series being arranged opposite 
a corresponding roller of@the other series. The pairs 
of rollers are arranged in decreasing degrees of conicity 
(see left-hand of Fig. 2), which, together with a final 
pair of cylindrical rollers, form the side flanges of a 
box-section. A series of combined conical and cylindrical 
rollers (see right-hand of Fig. 2) form the top flanges 
of the box-section. (Accepted February 11, 1942.) 
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THE MOTOR-FUEL PROB- 
LEM IN SWEDEN. 


By Gunnar LINDMARK. 
THE years immediately before the 
narked by a rapid development, both in the number 
if motor vehicles and in the extension of motor 
traffic, in Sweden. This is illustrated by the follow- 
ng table which shows the increase and the number 
of vehicles from December 31, 1935, to December 31, 


war were 


1939. 
> Commercial 
Date. Private Cars.) Omnibuses Total 
Vehicles 

1.12.1935 109,096 $014 41.805 154.813 
‘i 1.12.1939 180,717 5,109 63,028 248.254 
inerease in 66 per 3O per oO per 60 per 

4 vears cent, cent cent cent 


The position before the war corresponded to one 
vehicle for about 25 inhabitants of the 
Imports of liquid fuel for motor traffic 


The 


motor 
country. 
had risen to about 700 million litres per year. 


importance of the motor industry in Sweden is | 


illustrated by the facts that the capital invested in it 
has been estimated, in round figures, at 1-5 million 
kronor, and that the number of people employed 
before the war was about 150,000, so that, directly 


Fig. 1. 





or indirectly, every fifteenth person in the country 
depended on it for his livelihood. 

With these figures in mind, it will be easily under- 
stood that the outbreak of war, with the resulting 
rigid rationing of liquid fuels, gave rise to anxieties 
and difficulties, not only in the motor industry but 
throughout the trade and commerce of the whole 
country. Gradual limitation, leading finally to a 
total failure of supplies, became not only conceivable, 
but probable. The possible substitutes for the 
normal liquid fuels which were available, apart from 
vegetable oils, were wood and peat used in gas pro- | 
ducers, and, for direct burning, alcohol and shale 
oil. Toasmaller extent, various wood-tar products, 
calcium carbide and town gas were also possibilities. 

Alcohol has been produced in considerable quan- 
tities for many years as a by-product in the manufac- 
ture of sulphite pulp and has been used, blended with 
petrol, as a motor fuel. Manufacturing capacity was, 
however, far from sufficient to enable it to take the 
place of petrol and there was no prospect of any 
important increase in that capacity. The shale-oil 
industry was on a relatively small scale and was not 
in a position substantially to increase output. The 
general use of these substitute liquid fuels was also 
conditioned by the fact that reserves were to a large 
extent ear-marked for defence requirements. The 
use of carbide was also not possible on any important 
scale; at the end of 1941 there were only about 
750 vehicles in the country being operated by 
acetylene gas. It was also not possible to make use 
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of town-gas or methane, or to use electric power ; 
‘the last mentioned of these alternatives, as is well 
known, has important technical limitations. The 
use of gas producers offered the only practicable 


means of replacing petrol, paraffin and crude oils 


rapidly and on a large scale for motor vehicles and 


agricultural tractors, to which motor boats, station- | 


ary engines and some types of heating apparatus 
had to be added. 

The operation of motor vehicles by means of gas 
producers was not a new activity in Sweden. It 
had been practised at least 15 years earlier, although, 
partly owing to lack of support by State authorities, 
without any great success. Enthusiasts, however, 
continued to work on the problem and the situation 
improved in the years 1931 and 1932, when a State 
fund was formed for the encouragement of gas- 
producer traction and a tax abatement of 50 per 
cent. was granted on vehicles equipped in this way. 
This resulted in some hundreds of gas producers 
coming into use. In the following year, however, 
there was a setback and a large number of equip- 
ments were dismantled. The main reasons for this 
were reduced engine output and diminished relia- 
bility. Repair charges were also heavy and the 





of a technical nature. At the outbreak of war the 
number of producer-gas enthusiasts was not large, 
but neither was the number of persons who could 
foresee the difficulties. Users and manufacturers 
could therefore handle gas-producer problems with 
| confidence and to the benefit of the community. 
Types were designed and put in hand in large 
numbers, but, as can be easily undcrstood, efforts 
to hasten matters were hampered by difficulties in 
obtaining raw materials and some accessories. The 
total number of designs produced is not known, 
but amounts to several hundreds. The State Com- 
mission had 400 designs submitted to it for approval. 

To describe the construction of some of the more 
important types of producer would occupy too much 
| space, but reference may be made to the typical 
exterior views given in the illustrations on this page, 
|and on pages 482 and 490. Fig. 1 shows a com- 
mercial-vehicle arrangement of characteristic type, 
and Fig. 2 a saloon-car with front-mounted producer 
unit. For motor-coach propulsion, the producer 
| may be mounted on the back of the coach, but, for 
|large coaches, it is now usual to mount the gas 
| producer on a two-wheeled trailer, as shown in 
Fig. 3. In the earlier applications to private cars 


overall financial results of conversion were unsatis-| the S.K. pivoted trailer, shown in Fig. 4, was 
factory. Disappointment over the gas-producer| commonly used, but this arrangement has been 
drive was, in many cases, justified on the ground that | abandoned largely in favour of enclosed units 
the technical performance considered necessary for | mounted on the car, as shown in Figs. 5 and 6. 


'also, a certain amount ‘of 
from chauffeurs and others, who created difficulties | 
merely from prejudice against the new method. | 


satisfactory results was not achieved. There was 


TypicaL Gas-PRODUCER OPERATED COMMERCIAL VY 


“passive resistance " 


Finally it should be remembered, in connection with 
any question of the reduction of the cost due to 


producer-gas traction, that the price of petrol is | 


unusually low in Sweden, and that if charcoal were 
to be made the cheaper fuel, in order to foster 
producer-gas traction, additional measures of, State 
support would have been required. These were not 
likely to be introduced until the situation made them 
really necessary. A State investigation, which 
included army trials on a large scale, was, however, 
put in hand, and by the summer of 1939 the results 
obtained showed that, in its technical aspects, | 
producer-gas for motor vehicles had reached a: stage | 
at which it would form a valuable reserve in time of 
war or blockade. During the latter years of this 
period, private interest, on a relatively modest scale, | 
began to be taken in producer-gas traction, and the | 
outbreak of war found the country with some hun- 
dreds of civilian vehicles fitted with gas prodycers. | 
Such then was the position at the commencément 
of the war. The fundamental technical and ¢cono- 
mic questions bearing on producer-gas traction had | 
been solved and at least two types of producer of | 
indigenous design had been in operation for! some | 
years on a small scale. A State commission was 
immediately set up to encourage the extension of 
this type of drive, with instructions to deal with 
all important questions arising, particularly | those 











Private cars are also to be seen with the producer 
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carried by a projecting bracket in front, as shown in 
Fig. 7. 

Earlier work in Sweden was almost exclusively 

concerned with charcoal as a producer fuel, and the 
| use of wood in its place had not passed beyond the 
experimental stage. Concentration on charcoal was 
explained partly by the production of this fuel in 
large quantities for use in the iron industry, and 
| partly by the fact that the problems of producer-gas 
| traction were simplified by its use. As aresult of this, 
|in the autumn of 1939, attention was concentrated 
|on producers operating on charcoal. Nevertheless, 
extensive experimental work was undertaken in the 
use of uncarbonised wood as fuel, an important 
reason for this being the possibility of a shortage in 
charcoal caused by the requirements of a large 
number of motor vehicles in addition to those of 
the iron industry. A further consideration was a 
desire to economise in the use of wood, the consump- 
tion of which in a charcoal-driven vehicle is about 
twice that of one operating on wood. Moreover, 
a great part of the charcoal made in Sweden is 
produced either without, or with only partial, 
by-product recovery. 

It is only natural that this forced development 
in a comparatively new field of work did not pro- 
ceed without difficulties. Many purchasers of 
producer-gas plant were not prepared for some dis- 
appointments and unforeseen expenses due to 
minor defects in construction or mounting, or to 
the inexperience of operators. Broadly speaking, 
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however, experience showed, to an extent far 
exceeding expectations, that producer-gas plant 
enabled traffic to be maintained and that it con- 
stituted a very valuable contribution to the solu- 
tion of the social problem with which the country 
was faced. As early as October, 1939, a consider- 
able number of private vehicles were operating on 
producer gas and the number increased so rapidly 
that at the end of the year 1939, it was estimated 


that about 1,500 were in service, practically all of | 


them being lorries and ‘buses. At this time, however, 
larger petrol imports than had been anticipated, 


combined with difficulties in arranging for storage, | 


resulted in the petrol available for distribution 
increasing, and interest in the producer-gas vehicle 
unfortunately began to fall off. Cars converted 


to employ it were taken off the roads and a con- | 


siderable number of plants was dismantléd, with 
the result that the number of gas-producer cars 
registered in the first quarter of 1940 fell to under 
1,000. 

The change in the war situation in April, 1940, 
resulted in a sudden renewal of activity in the 
producer-gas sphere. Dismantled plants were re- 
placed and new ones were introduced. The appre- 
ciation of the situation became more general and 
the rate of conversion increased, so that by the 
middle of 1940, there were about 3,000 plants in 
operation. After this the real drive began. At the 
beginning of October, the 10,000 figure was passed 
and in the latter half of November the number had 
risen to 20,000. 
saw an increase to 30,000, and in the beginning of 
March the number was 40,000. In the early part 
of May the figure had risen to 50,000, and by the 
end of June there were 60,000 gas-producer cars on 
the register. This was a really remarkable develop- 
ment. After that the pace slackened, but not from 
any decrease of interest in the producer-gas vehicle, 
or from the saturation of the market. It was due 
to the introduction of certain Government restric- 
iions limiting the allocation of lubricating oils and 
rubber to the motor industry. Development did 
not cease, and the 70,000 mark was passed in the 
month of October. The peak figure of 73,250 was 
reached in December, 1941, after which there was 
some falling-off due to cars being taken off the 
register as a result of the restrictions which had 
been introduced. 

It was natural that, from the first, commercial 
vehicles should figure largely in the producer-gas 
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fleet ; goods transport had to receive the first con- 
sideration and producer-gas problems, in the begin- 
ning, were more easily solved in connection with com- 
mercial vehicles. Nevertheless, after about a year, 
that is, on October 1, 1940, although 68 per cent. of 
the producer-gas vehicles registered were lorries 
and 9-5 per cent. omnibuses, 22-5 were private 
cars. During the year 1941, these proportions 
changed appreciably in favour of private cars and 
at the beginning of 1942 the figures were 54 per cent. 
commercial vehicles, 5 per cent. omnibuses, and 
41 per cent. private cars. On the basis of the total 
number of registered vehicles on December 31, 1939, 


the respective proportions converted to use pro- | 


ducer-gas were 63 per cent. of commerical vehicles, 
72 per cent. of omnibuses, and 17 per cent. of 
private cars. Practically all the remaining vehicles 
using petrol and heavy-oil had been taken off the 
roads. 

The expected change-over from charcoal to wood 
as a fuel, on account of the expense of the former, 
has taken place to some extent, but not so far as 
to result in the use of these fuels in equal propor- 
tions, as had been predicted. The situation on 
October 1, 1940, showed that 22 per cent. of pro- 
ducer-gas vehicles were using wood and 78 per cent. 
charcoal. The proportions for lorries and omni- 
buses were 24 per cent. and 76 per cent. ; and for 
private cars 13 per cent. and 87 per cent. 
later the figures for all vehicles had reached 40 per 
cent. wood and 60 per cent. charcoal. Under this 
later condition, the proportion for lorries and omni- 
buses was 48 per cent. wood and 52 per cent. 


charcoal, and for private cars the corresponding | 


figures were 27 per cent. and 73 per cent. It may 


be said that the relative use of the two types of | 
fuel is now fairly well stabilised for commercial | 


vehicles, but for private cars there is still a preference 
for charcoal. 
number of cars operating on wood had fallen to 
24-5 per cent. Experience has shown that from 
the point of view of economy, wood fuel is most 
suitable for intensive operation and longer journeys, 
charcoal being better for the intermittent service 
on which most touring and saloon cars are employed, 
and also for town traffic. 

A considerable sum has now been spent on gas- 
producer development in Sweden. The total number 
of gas producers and the cost of fitting them to cars 
represents an invested capital of nearly 200 million 
kronor. To this must be added the large sum 


A year | 


At the end of the year 1941, the} 
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invested in the production and distribution of gas 
producer charcoal and wood. The operation o 
the State organisation, known as the Producer Gas 
Bureau, have been of great importance to the 
country. During these “ producer-gas years "’ this 
body has been very active. Its programme has 
included investigation of the important questio: 
of the danger of carbon-monoxide poisoning. In 
this work it has been associated with medica! 
specialists and has carried out experimental and 
clinical work in collaboration with one of the largest 
hospitals in Stockholm. Other activities have con 
cerned the performance and standardisation of gas 
producer fuels, testing producers and fuel-testing 
apparatus, consulting work, and the training of 
drivers and mechanics. 

The results which have been achieved by no 
means signify that the problems of producer-gas 
traction have been completely solved. Technica! 
progress has been made, and may be expected to 
continue, but much remains to done. For 
instance, it is desirable that the heat economy of 
the producer should be improved, as well as methods 
of gas purification. Gas leaks and fire risks also 
require further attention. The form of the equip 
ment also needs improvement so that it may be 
fitted conveniently into the design of the car. 

It may naturally be asked, what is the futur 
of the producer-gas drive and is it likely to becom: 
an established factor in Swedish motoring? By 
this time it would perhaps not be going too far to 
answer these questions in the affirmative, though 
differences of opinion may exist regarding the extent 
of its use in the future. A reservation must, how 
jever, be made. If technical advance provides a 
practical and economic solution to the problem 
of producing liquid fuel from wood and _ peat. 
then the arrangement under which cars carry un 
questionably bulky apparatus for the manufacture 
of their own gas are likely to be abandoned in 
favour of the simpler and less cumbersome arrange- 
| ments rendered possible by the use of liquid fuel. 

The extent to which producer gas will be employed 
| when peace is restored depends on a number of 
| circumstances. The earlier prejudices against its 
| use have, for all practical purposes, been removed, 
| but a reasonably-priced and generally available 
| liquid fuel remains, nevertheless, more attractive. 
|The main consideration for the futyre, even in 
| peacetime, is an economic one; is it advisable 
for Sweden to import liquid fuel at a cost of 
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possibly some hundred million kronor annually, 
when there are ample wood supplies and peat 


hogs available ? 


As in the previous case of a single line which has 
been considered already in Part I, the foregoing 


The reply to this question is| simultaneous equations (116) and (117) may be 


one for the supreme power of the State and may | solved by assuming the following forms for the 


occupy it for many years to come. 
loyally accept the decision finally arrived at. 


yas during the past two and a half years. 








SURGE PROPAGATION —III.* 


By Dr. T. F. Watt, M.I.E.E. 
(Concluded from page 463.) 


(17) Mutual Induction Effects Due to Surge on|c 


a Neighbouring Line.—It has been seen that an 
electric surge on an overhead transmission line 
travels with the speed of light, and, in consequence, 
powerful electromagnetic effects will be produced 
on any neighbouring line. In order to make the 
investigation of these effects as clear as possible, 
the electrical quantities will be represented by 


— u 


Fig.79. 
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different symbols for each of the two lines, as 
follows :— 

v volts denotes the surge pressure. 

# amperes denotes the surge current. 

L, henry per kilometre denotes the self- 





Line I induction. 
Z., ohms denotes the surge impedance. 
g; reciprocal farad per kilometre denotes the 
inverse of the line capacitance. 
p volts denotes the surge pressure. 
c amperes denotes the surge current. 
L,, henry per kilometre denotes the self-in- 
Line II duction. 
P Zon Ohms denotes the surge impe- 
dance. 
Jy Teciprocal farad per kilometre denotes 
the inverse of the line capacitance. 
M henry per kilometre denotes the mutual 
inductance between the lines. 
Mutual Zou Ohms denotes the mutual surge impe- 
to the dance. 
two lines | gy reciprocal farad per kilometre denotes 


the inverse of the mutual capacitance 
between the lines. 


Suppose in Fig. 79, for example, a rectangular 
wave of surge pressure v and current i has been 
established on line I. The, owing to the mutual 
inductance which exists between the lines, there 
will be induced on line II a wave of surge pressure p 
and of surge current c. The following simultaneous 
equations will then hold for the space rate of change 
of the pressure on the respective lines (these equa- 
tions being extensions of the corresponding equa- 


tion (28) for a single isolated line, as already | 


considered in Part I).t 


For Line I — O° = Lo 4+ Moo | 
ox ot et 
a a nie (116) | 
‘o i =~ Ad = whe rn 1h 
For Line IT az Ins ; M at 


The simultaneous equations for the time rate of 
change of the respective line pressures will then be | 
as follows (these equations being extensions of the 
corresponding equation (27) for a single isolated 
line, as already considered in Part I) : 


For Li I =e ee as 
r Line ay nay + IT | 
. (117) 
' . op ec G' 
Fo 4 _— [ + B 
r Line IT At Iu Da Iu. J 








* Part II of this series appeared in three sections on 
pages 261, 301, and 341, anle. 
t See page 201, ante. 





Zou = + V Mow (123) 
| and the speed of travel of the surge will be 
a ae Ou Iu 
u=aa/fh= + L,~ + mw - (124) 


Motorists must | solutions, viz. :— 
Let | 
us, in waiting for peace to return, express gratitude | 
for the service we have obtained from producer 


v= Z, a 

P = Zone + Zoy t , 
it being observed that since the simultaneous equa- 
tions (116) and (117) are each linear, as are also 
|the solutions (118), the individual terms on the 
| right-hand side of the expressions (118) will super- 
| pose without interference with each other. In 
|order then to find the values of the factors Z,,, 
Zon» Zoy in the expressions (118) as functions of 
| the known line constants, the following special cases 
| may be considered. 
| (i) Suppose the current in line II is zero ; that is, 
0. Then by substitution in equations (116), 
(117) and (118), the following relationships will 


(118) 


| hold :— 

| eu oi 

je hz, ] 

| For Line I av ai | (119) 


i 

















Zor 
Zoe 
I pti 
Zo, 
| 
(7908.x,) xX : “ENGoaEERs” 
rk op el et 
CP ] 
For Line II op ai ft (120) 
ae” ™ Gz 
p= Zy4 J 


(ii) Suppose now that the current in line I is 
zero; that is, i = 0, then by substitution in equa- 
tions (116), (117), (118), the following relationships 
are obtained :— 





av éc ) 
| ~oe—=Moe | | 
| For Line I ov oc - (121) 
| oe ™ Fz J 
v= Zu C 
é dc 
bats 327 7: | 
| For Line IT ai. ap mn dc : (122) 
at Iu z J 
p =Zun¢ | 


| Observing now that for each line, the respective | 
| equations, for example, (119) and (121), are identical 
|in form with the corresponding equations (27), (28), 
| and (29) of Part I, so that the following solutions for 


| equations (118) may be written down at once :— 


Za= + Ving Zu = + V Ln on 


The negative signs for the quantities in equa- 
tions (123) and (124) will be associated with the 
reflected waves of pressure and current in what 
follows. 

The “ coupling factor’ for each line can now be 
found by means of equations (123) and (124), viz., 


Zy Mo.. 
For Line I k, = = ne 2 . (125) 
ol gr 
z aaa 
For Line II ky, = Z,. = / - . (126) 
“11 YI pai 


Example I.—Consider, in Fig. 80, a transmission 
line I and a neighbouring line II which is so arranged 


then turns off at right angles. In order to make this 
example of more general application, the surge 
impedance of that part of line II which lies to the 
right-hand side of the boundary X X will be denoted 
by Z,2, and for that part which lies on the left-hand 
side of the boundary X X the symbol Z,, will be 
|used. Suppose now that a rectangular wave of 
surge pressure is developed on line I as shown in 
Fig. 80. Until this surge reaches the boundary XX, 
the line II will be without pressure or current, but 
as soon as this boundary has been reached, electro- 
magnetic induction effects will be developed between 
the two lines and these effects will be defined by the 
simultaneous equations (116) and (117). At the 
| boundary X X the following relationships will hold : 
For line I vg, + ry = Uf, (127) 

For line II py; + Prr = Pfe (128) 

| the suffix f1 denotes the forward travelling wave 
|and the suffix ri denotes the reflected wave in the 
| region I of the system, that is on the left-hand side 
|of the boundary X X, while the suffix f2 denotes 
the forward travelling waves in the region II of 


the system. 
| induction between the two lines and this is equivalent 





For the region I of Fig. 80 there will be no mutual 








” 


x! 
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to putting the current c = 0 for this region ; that 
is to say, the simultaneous equations (119) and 
(120) will hold for the region I, so that the left-hand 
side of equation (127) may then be written 


| Zor tfs — Zor tr 

_ for the reflected wave of current i,, the surge 

| impedance is to be given the negative sign as has 

| been pointed out in the foregoing. 

| For the region II the full relationships of the 
general solutions in the expression (118) will hold, 

| 80 that the right-hand side of equation (127) may 

| be written, 


| 
i 


Zor *f2 + Zom ofs 
| and consequently equation (127) now becomes, 
Zor tpn — Zor try = Zor tf2 + Zom fe (129) 

A further condition which must exist at the 

boundary X X of line I is, 
ifg + try = te - (130) 

For line II, the boundary conditions for the 
pressure wave, as defined by the equation (128), will 
now be 

Pri = Pfe (131) 
since there is no incident pressure wave on line II ; 
that is, since py, = 0. 

For the region I of Fig. 81, in so far as mutual 
induction effects are concerned, the current 1 may 
be taken to be zero and consequently, for this 
region I, equation (122) will hold. Therefore, the 
left-hand side of equation (131) may be written, 

—Zqy Cry 

For the region II of Fig. 81, however, the general 
equation (118) will apply, so that the right-hand side 
of equation (131) may be written 
Zoo Cf + Zom tf 


and equation (131) now becomes, 


—Zor Cry = Zon f2 + Lom ‘Y «38 (132) 
The conditions at the boundary X X also require 
that 
Cry = Che (133) 


By means of equations (129), (130), (132), and 
(133), it is now possible to solve completely the 





that, in part, it runs parallel with the first line and 


problem of the distribution of the pressure and 
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current waves. Eliminating Cr between equations and from equation (145) 


(132) and (133), gives, 


” 


(134) 


cf, = seg Z, 1 


gives, 


gt So J anf 
gg = 17, — 57. Che (135) 


and eliminating cy, between equations (134) and 


(135) gives, 
ify a 
Tn 

2Zo (Zor rT Zo: ) 


(136) 


‘¢3 = ————_ 


a 
Zor bo Zo: 
Zou 


Rr yo (137) 


(138) 


: , 1 
n= in| $7 a Bal 
Zou 


5 
_ Zor (Zor + Zo2) 

Zou 

2 Zor (Zor Tr Zo) - 

l 


vfs = tf Zor (139) 


l 


- | 


try = — tf Zu 


| (140) 
Zou 

a = (141) 
t+ Zoe Zon 

Zou 2 Zo _ 

If the rectangular waves of pressure and current 
incident on line I are of the respective magnitudes 
V and I, then 

I=ty,, V Uf» IZ ifs Zor 

If, further, the line II is homogenous throughout, 

so that 


= ta Zot _ l 
Pie = Pri = *f1 Sn Zu E 


and V 


Zor = Zon = Zon 
then, 
- (142) 
© 420 Zon 
Ae ae 
ou Zou 
Zox Zon 
= an I 
Mt 8a Lon 
Zou 
Zin 
2291 Zon 
Zou 


4Zo, Zon 


Cf, = tn = (143) 


(144) 


tf, = Vv 


l 
4201 Zon 
Zou 


= VY 


tri = 


(147) 


2Zo1 


Zom 


, Z 

Pfe = V _ —— 
2Zon 

Z,, and Zy, 


If Z,, is small in comparison with 
he following 


these equations will then reduce to t 
approximations :— 

ifglI (148) 
Pose 
2Zon 


(149) 


Cyq = Crp > —I 


2 
a a (150) 


4Zoy Zon 


‘fi, V [1 


~ 


vr, = — 


Zon 
a 4 Zor Zou 
Zim 


4 Zo Zou 


(151) 


] 


Vv (152) 


If in the region II of Fig. 81 the lines approach | 
very closely together, and if both lines are homo- | 
genous and of the same surge impedance so that Z,,, | 


= Z, Zon, then from equation (142) 


~ 
oO 


. 4 
fms! 


_ 
‘nas V 


| The power which will be transmitted to line II | 
eliminating i,, between equations (129) and (130)| by mutual induction from line I can then be easily | 


found as follows :— 


Wy = Cf, X Pfs =z 


+ Ze 
, 5 
2Zo1 


‘OM 


‘us 


. [= + Zen _ Zou)" 
Zou Zot 
Zo, and if Z,,, is small, then 
Zou 
4 Zo: > Zon 
An important conclusion from the foregoing 
| investigation is that pressure surges of seriously 
large magnitudes can be transferred from the 
primary to the secondary winding of a transformer 
| by reason of the mutual induction between the two 
windings. When, for example, a surge arrives at 
| the high-tension terminal of a transformer winding 
a very considerable portion of the energy of the 
surge may be transferred to the secondary winding 
and so passed into the system to which the secondary 
winding is connected. Thus, from equation (141), 


(154) 


If Zy, - Zou 


-W (155) 


Wy 


Z — 
Pf: = Pn = Vv 7 E T Loa a Za | 
” Zou 2 Zor 


and assuming 


Zom = Zor = Zoqg = 8,000 ohms, 
and, 
Zo, = 500 ohms, 
then, 
Pfs = Pr, = O11. 
Since this result has assumed a coupling factor of 
k Zou 
I - "; 
. Lu . 
windings, it represents an extreme case. 
ever, the coupling factor is as small as 20 per cent., 
so that, 
Zou = 1,600 ohms, Z,; = Zo, 
2 = 500 ohms, 


= | between the primary and secondary 


- 8,000 ohms, 
Zor 
then 
500 rr l 
8,000 | 8,500 __ 1,600 
|_1,600 ‘16,000. 


Pie = Pr V 0-012 V. 


In view of the enormously high value which a 
surge wave of pressure may have, it will be clear 
that even when only 1 per cent. or 2 per cent. is 
transferred in this way to the secondary winding 


and its associated low-tension system, it can give | 


rise to widespread and destructive damage. It is 
to be observed that this effect is entirely independent 
| from the ratio of the number of turns in the trans- 
|former windings and is solely an effect of mutual 
|induction as exemplified in Fig. 81. The possi- 
bility of such an effect being developed can be 
entirely eliminated if a suitable metallic screen is 
provided between the two windings of the trans- 
| former. 





| CEMENTED-CARBIDE Toors.—The recognised ad- 
vantages of cemented-carbide cutting tools may be 
| largely negatived by improper use, and to prevent this 
the makers of the Cutanit brand cemented carbides, 
| Messrs. William Jessop and Sons, Limited, and Messrs. 


| J. J. Saville and Company, Limited, both of Sheffield, | 
have recently issued a handbook entitled Culanit Service, 
| which gives all the requisite information regarding the | 


| employment of this material in increasing production. In 
addition to particulars of Cutanit itself, the questions of 
tool-shank material ; correct brazing and grinding ; cut- 
ting and working angles ; tool setting; feed, speed and 
| depth of cut, etc., are discussed. A good index and some 
useful tables complete the book proper, but its useful- 
ness is still further increased by the provision of two 
calculators, of the rotating dial and window indicator type, 
| on the inside of the back cover. These calculators enable 
the cutting conditions and operating recommendations 
to be rapidly ascertained for any one of 12 representative 
materials to be machined’ 


If, how- | 


| WATER-POWER AND THE PRODUC. 
| TION OF METALS.* 


By W. T. Havcrow, M.Inst.C.E. 
(Concluded from page 464.) 


| 
| Potential Water Power.—In order to make the best 


I _ Za, | use of the water-power resources in any country, it j 
Zot 


necessary to have a comprehensive inland water survey 
| This should take the form of systematic gauging of a!| 
| important rivers. The survey would include the kee; 

| ing of rainfall and snow records and a study of absorp 
tion, evaporation, and ground storage. These recor 
are of value in computing the water available for us 
in cases where river gaugings have not been made an 
|} only rainfall data are available. It is preferable fi 
| the survey to be undertaken by a government depart 
| ment, so as to ensure continuity and availability 

| information to all who may wish to use the water. 
In the United States of America the collection of basi 
|information is made by two Federal bureaux—th: 
| Weather Bureau and the Geological Survey—while th. 
| Federal Power Commission has a controlling interes 
in the development of schemes involving water supply, 
| irrigation, and water-power installations, many of 
which are undertaken by the Bureau of Reclamatio: 
|In Canada, the Department of Marine has a special! 
| branch called the Meteorological Service of Canada, 
| which is responsible for observation of rainfall and 
|similar data. Records are published monthly and 
| information is supplied free of charge. The measure- 
ment and recording of stream fiow is undertaken by 
the Dominion Water Power and Hydrometric Bureau, 
which is a branch of the Department of the Interior 
Governmental! assistance to water-power development 
in the province of Quebec has been carried out by the 
Quebec Streams Commission, which has promoted 
the creation of storage reservoirs and thereby increase 
the minimum flow in power rivers in the province 
Other countries which have government departments 
responsible for inland water surveys are Switzerland, 
Italy, and the Scandinavian countries. 

Unfortunately, too little attention has been paid to 
this important subject in this country. As early as 
1878, Mr. J. Lucas, F.G.S., read a paper at a meeting 
of the British Association in Dublin, advocating a 
hydrogeological survey of England. Since then there 
have been repeated demands for such a survey to be 
| undertaken nationally. In 1910, a Joint Select Com 
mittee of both Houses of Parliament expressed the 
opinion that there was need for a comprehensive survey 
| of the water supply of the country. In 1921, a Com- 
| mittee of the Board of Trade issued a report on water 

power resources available for industrial purposes 
The Committee recommended the establishment of a 
| Water Commission, but as in previous cases nothing 
| was done. In 1932, the British Association appointed 
a committee to inquire into the position of inland water 
survey in the British Isles and the possible organisation 
and control of such a survey by a central authority. 
| Arising from their recommendations, the Inland Water 
Survey Committee was appointed by the Minister of 
Health, and its first report was issued for 1935-36. 
With the aid of water surveys it is neither a difficult 
|nor expensive undertaking to prepare preliminary 
jestimates of water-power schemes in any country 
These surveys should be carried out at public expense 
and be available for anyone contemplating the use of 
|such power. They should also be based on the principle 
that the maximum use of the potential power is re- 
quired. This recommendation was made by the Water 
Power Resources Committee of the Board of Trade in 
| their report dated 1919. There were submitted to 
this committee preliminary surveys of a number of 
schemes, and this information has been useful in cases 
where data of a general character were wanted at short 
notice. These surveys, however, could not be con- 
sidered comprehensive, and much requires to be done 
to complete them to cover all the possibilities of deve 
lopment. 

For the production of metals, a water-power scheme 
which provides complete regulation of flow, so that the 
power station can be operated throughout the year on 
a 100 per cent. load factor, is probably the ideal. The 
provision, however, usually entails the formation of 
large water reservoirs, although there are instances of 
rivers, such as the Saguenay River in Canada, which 
have a regular flow because of the balancing effect of 
|matural lakes in their length. The cost of dams to 
form reservoirs however, may be so high that the 
most economical proposition would be partial regula- 
tion of the water, which would result in a varying out- 
put of power and therefore of metal. For some metals 
this variation is of little importance, but not in others 
If there is no regulation, or if partial regulation only is 
possible, it is sometimes found economical to supple 











* The 32nd May Lecture, delivered before the Insti- 
tute of Metals, in London, on Wednesday, May 1}, 
1942. Abridged. 
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ment the water plant by steam or oil power when the 
water supply is deficient. 

Water-power plants working on unregulated flow 
sometimes have an auxiliary high-level storage reservoir 
jn a convenient situation, into which water is pumped 
by the main plant when surplus water is available. 
The water is then run in the reverse way through the 
pipe-lines from the storage reservoir, to generate power 
when the output from the main station is deficient 
through lack of water. This arrangement has advant- 
ages over the stand-by steam-power station which has to 
be kept ready at all times, whereas the water storage 
plant has no stand-by expenses and is ready at a 
moment’s notice. In many cases there are alternative 
schemes which must be worked out in great detail 
before the best solution can be obtained. 

| have suggested that 100 per cent. load factor is 
probably the ideal, and one reason is that the capital 
cost of a water-power plant increases as the load factor 
decreases. If the plant is worked continuously, the 
quantity of water drawn from the reservoirs is con- 
stant, and the aqueducts, whether they be tunnels or 
pipes or flumes, are of minimum cross-section and there- 
fore of least cost. Similarly, the power house with its 
foundations, tail race, and plant, is of minimum size. 
If, however, the load factor is reduced to, say, 50 per 
cent., it follows that the aqueducts, power house, and 
other works and plant must be doubled in capacity, 
as twice the average load would be required for half 


Some comment was made earlier in the lecture on 
the desirability of reducing metals from ore near the 
source, for general economic reasons, but the present 
war has emphasised the necessity for every possible 
reduction of the weight of material to be imported. 
This country is entirely dependent upon its shipping 
and sea power, although this basic fact appears to have 
been lost sight of by successive governments since the 
last war. It is perhaps not unreasonable to suggest 
that this factor should be taken into account by indus- 
trialists when selecting sites for reduction works. 

There are still enormous untapped reserves of water 
power in various parts of the world, and it is probable 
that after the war many new schemes will be developed. 
| I will deal first with the British Empire, as I believe 
that we must give a lead in industrial expansion. An 
| approximate estimate indicates that there is some 

107,000,000 h.p. available in 24 countries, distributed 
| as shown in Table I, and only about 6 per cent. has 
| been developed. In a number of these countries the 

question arises of the suitability of siting reduction 
works far from both the raw materials and the factories 
which require the finished metal. The figure for Canada 
is very high, but a large proportion of the power is 
situated in the west and is accessible only through 
almost impenetrable forests. In India the capacity 
is again high, but owing to the seasonal nature of the 
| rainfall most of the large schemes need a considerable 
jamount of storage. Schemes might be studied in 





| 


only be partly stored; for example, the Galloway 
water-power scheme, or schemes such as the Clyde 
Valley where there is no storage. Thirdly, schemes 
where there is partial storage, or for use in conjunction 
with steam stations, where the water could be pumped 
to a high-level reservoir to be used for intermittent 
short periods. Lastly, schemes in which the variation 
in tides is harnessed, as at the Severn Estuary. 

England and Wales are not well situated in water- 
power resources, but there are schemes which require 
attention. A scheme has been prepared for the utilisa- 
tion of the River Dee between Llangollen and Chester, 
in which it was proposed to build 16 power stations 
having an output of 9,150 h.p. In South Wales it 
would not be possible to utilise the water power, as 
the valleys are very highly populated and many 
important roads and railways run through them ; also 
much of the water is required for domestic consumption. 
This last point also applies to the resources which might 
be available in the Pennines, and as some of the in- 
dustrial towns grow still more, larger water-supply 
schemes will have to be developed before water power 
can be considered. A survey was made in the Lake 
District, but it was found that the streams are all too 
small to be economically developed. There are possi- 
bilities for the development of water power from the 
rivers which flow from Dartmoor and Exmoor. The 
estimate was that 12,750 h.p. could be obtained from 
| the rivers Erne, Dart, Teign, Taw, and Tavy, and a 





the time in any period. This increase in capital cost | conjunction with irrigation works, but they would, on | further output of 11,100 h.p. could be harnessed from 


materially affects the cost of electricity per unit. 


| the whole, be on too small a scale. Nigeria is in a very 


|the other rivers of Dartmoor and those of Exmoor. 


Investigations into the comparative cost of power | good position, as power would be developed within a| Another interesting scheme was examined on the 


from water or from coal have frequently been made, to | 


determine which source would be more economical. | 


In this country, whenever a power Bill is presented to | 


Parliament, a controversy arises on this question, and | 
many misleading arguments appear in the Press or 
find expression in the Houses of Parliament. One of 
the most prevalent suggestions made is that, the capital 
cost of a water-power plant being admittedly much 
higher than that of a steam station, the price of the 
power produced must also be greater. This is not 
correct. The cost per unit of electricity generated is 
made up in each case of the interest on the capital 
expenditure, the sinking fund to amortise the capital, 
and the maintenance and running expenses. To the | 


steam plant falls to be added the heavy cost of fuel, | Tanganyika 
which is absent in the case of hydro-electric plant, and | British East Africa 


higher maintenace and running costs. 

The life of water-power works, for financial purposes, 
may be taken at 75 years, but the dams, aqueducts, 
and other concrete or masonry structures have an| 
indefinite life. 
can be based on an average of 30 years, although with 
moderate replacements of running parts, such as 
turbine wheels and armatures,’ and keeping in view | 
the large percentage of civil-engineering works, there | 
does not appear to be any reason why the whole capital | 
should not rest on a 75-year period. A steam station, | 
on the other hand, with the exception of foundations | 
and buildings, has a life of, say, 20 years, and in this | 
case the short-life plant forms the large percentage of 
the total capital expenditure. This short life is mainly 
due to the high rate of wear and tear and to obtaining 
a higher efficiency by making use of newer designs. 

Electricity is produced at existing water-power 
stations at a lower price than at the most modern and 
most economical steam station. During the years 
1936-38 a careful study was made of the comparative 
cost of power from water in Scotland or from steam 
near a coalfield; these show that under the most 
favourable conditions the latter cost, with coal at l5s. 
per ton, was about double the former. With coal at 
to-day’s prices, the margin in favour of water power 
would have been greater. An important advantage 
of water power is that the maximum cost is known 
when the station starts to operate, whereas the cost 
of coal fluctuates from year to year and may at times 
reach high prices. In the year 1941 the additional cost 
of coal under the Central Electricity Board’s schemes 
above the pre-war cost represented about 0-15d. per 
unit. 

Except for improvement in design, there is little 
prospect of the cost of power produced from coal being 
materially reduced, as the overall efficiency of steam 
stations is already approaching the maximum and can 
only be improved by additional capital expenditure, 
the charges on which may largely offset the advantage. 
Another factor in favour of water power is that in 
periods of industrial depression it is possible to sugpend 
temporarily the sinking fund and conserve finances, 
whereas for a steam plant the coal bill and sinking 
fund must be paid. Quite apart from the relative 
costs of producing electricity, water power has a con- 
siderable advantage over steam at a time like the 
present, when all available men are needed for the | 
fighting services. A steam plant requires men to} 
win the coal, to transport and handle it, and men to 
feed the boilers, while all such men are eliminated and 
transport is saved in the case of a water-power plant, 
which requires a very small staff to run and maintain it. 





The steel pipe-lines and the machinery 


























TABLE I. 
Country. H.P. Potential. 
| 
Great Britain and Irela: 1,257,000 
Canada ee “a 34,000,000 
Newfoundland 400,000 
Honduras 1,000,000 
West Indies .. 150,000 
British Guiana 2,500,000 
Gold Coast 1,450,000 
Sierra Leone .. ea 1,700,000 
Union of South Africa 1,600,000 
S.W. Africa .. ie 150,000 
Nigeria 9,000,000 
| Rhodesia 2,500,000 
2,700,000 
6 4,700,000 
British Central Africa 1,200,000 
Bechuanaland ‘a ne ed 200,000 
Egypt .. - i a ~ on 600,000 
India * aa ao ve 27,000,000 
Ceylon aa 168,000 
Malaya and Siam* 4,000,000 
Australia s 600,000 
New Zealand .. 2,500,000 
Tasmania - o* ; 700,000 
Borneo, New Guinea, and Papua 7,500,000 
Total. . 107,575,000 
* Separate figures for these two countries are not available. 


reasonable distance of the sea and be within easy reach 
of the main transport routes. The East Indies also 
have great possibilities, and it might be very advan- 


been developed by 1922, it was found that an addi- 
tional 3,100 h.p. could be obtained if the whole of the 
river was entirely re-developed ; this would serve two 
purposes, as it would provide a source of power for 
industry and would also greatly improve the drainage 
of the valley, thus helping agriculture. 

Ireland’s geographical position gives her the ad- 
vantage of heavy rainfall, and she is thus comparatively 
rich in water-power resources; it is estimated that 
about 500,000 h.p. could be harnessed. Two large 
schemes have been developed in Eire, one on the 
Shannon developing 113,300 h.p. and the other on the 
| Liffey, the capacity of which is 40,000 h.p. No metal- 

lurgical industries, however, have been set up, and this 
power is fed to the distribution network. A scheme 
| for the development of about 80,000 h.p. from the river 
| Erne has been under consideration, and, in Northern 
| Ireland, there are possibilities for producing 5,700 h.p. 
from the river Bann. These schemes might prove 
suitable for the establishment of an electrometallurgical 
plant. Scotland has by far the best possibilities, as 
| 650,000 h.p. could be harnessed. Owing to the sparse 
population, the impounding of water and the various 
| works would in no way upset the life of the inhabitants, 
| as would be the case in England and Wales, and the 
development of water would bring new industries to 
that part of the British Isles which is in need of them. 
| It has been estimated that over 16,000 workers could 
| be employed if such schemes as have been studied 
| were carried out. Some pumped storage schemes have 


= Avon in Wiltshire, and whereas 870 h.p. had 
| 





tageous to develop schemes there for the production of | been investigated, and it has been found that a peak 


metals to be used in India or Australia. 

In Europe, Norway has a potential 12,000,000 h.p., 
but here again much of this is situated in districts to 
which all the raw materials for the electrometallurgical 
industries would have to be transported. Sweden and 
¥rance each have 10,000,000 h.p., and both countries 
are developing hydro-electric power to a great extent. 


Germany’s reserves are estimated at 8,800,000 h.p., | 


but, as I have mentioned, the vast deposits of brown 
coal have retarded the development of the water-power 
industry. Switzerland and Italy are both doing much 
to utilise their resources, which are said to be 
4,000,000 h.p. and 9,000,000 h.p., respectively. They 
have concentrated mainly on the electrification of the 
railways, but Italy is gradually developing her industries 
with a view to utilising the cheap water-power resources 
available to her. Russia has tremendous possibilities, 
her potential output being estimated at 270,000,000 h.p., 
though only half of this, it is stated, could be profitably 
utilised. Even so, it is more than that in the whole of 
the British Empire. Many schemes could be developed 
in the far North, as there are a number of waterfalls on 
the rivers Kem, Neva, and Tuloma, but these would 
have to be planned for the very difficult ice conditions 
which prevail. The United States of America also 
have immense resources. They are estimated at 
65,600.000 h.p., and nearly a third of these have been 
utilised. The British Isles do not compare with such 
countries as Russia and the United States of America 
in water-power resources, but 1,257,000 h.p. are avail- 
able to us and it could be developed economically. 
Water-power schemes can be divided into four cate- 
gories. Firstly, those where the water can be stored 
and controlled to give a continuous output, as at 
Lochaber and Kinlochleven; also the Grampian 
scheme, although not necessarily on a 100 per cent. 


| capacity of 240,000 h.p. could be obtained from Loch 


Sloy. Other schemes could be developed in England 
and Wales with capacities from 67,000 h.p. to 134,000 
h.p. 
The rise and fall of tides has been the subject of 
much study as a source of power, and some plants 
have been built. In this country, attention has been 
given to schemes for harnessing the River Severn where 
the rise and fall of the water is large. The points 
usually considered most suitable are either at Beachly, 
immediately above the confluence of the River Wye, 
or at Severn Passage. The former was considered the 
more promising by the late C. S. Meik, M.Inst.C.E., 
who devoted much time to the subject, and the latter 
was recommended in a report dated 1933 by a Com- 
mittee appointed by the Economic Advisory Council. 
The power which can be developed has been estimated 
as from 438,000 h.p. to 1,070,000 h.p., with an average of 
760,000 h.p., but the chief difficulty to be overcome 
is the fluctuation in output due to the diurnal variation 
of the tides. Mr. Meik advocated the provision of a 
storage reservoir, 5 miles from the barrage, into which 
water would be pumped when electric current was not 
required from the power station and used an an addi- 
tional source of power when the demand on the station 
was greater than could be met by the water at the pre- 
vailing state of the tide. 

Such estimates of cost as have been prepared for the 
barrage scheme show that a large capital expenditure 
would be required and that the construction would 
take many years. I have held the view for some time 
that the scheme is one which might be undertaken for 
the purpose of giving employment in times of depres- 
sion, when public funds might be more usefully em- 
ployed in payment for work than for relief. 

In the Highlands of Scotland there are the only 





load factor. Secondly, schemes where the water can | 


attractive sources of water power, and the approximate 
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total which I have given of 650,000 h.p. is made up of | 
a large number of schemes. The two most important 
cover the areas lying immediately to the west and | 
north-west of the Caledonian Canal, and Provisional | 
Orders were promoted to develop them in the names of | 
the Caledonian Power and the Grampian (Affric) 
Schemes. The Provisional Order for the latter was 
promoted recently, since additional power was required 
by the Grampian Company for the normal develop- 
ment of the supply of electricity to the Highlands, as 
the Company's water-power plants in Perthshire were 
approaching their full capacity. Although the Pro- 
visional Order was passed after 10 days’ hearing before 
Parliamentary Commissioners representing in effect 
a Joint Committee of both Houses of Parliament, the 
Confirming Bill was rejected by the House of Commons 
on second reading, following an intimation by the 
Secretary of State for Scotland that plans in relation 
to hydro-electric developments would be submitted by 
the Government. It is difficult for the layman in 
parliamentary matters, reading the report in Hansard, | 
to understand why such action was taken. In conse- 
quence,* the normal development of electric supply in | 
the Highlands may be imperilled and delayed. 

That promotion does not affect the metal industries, 
but the Caledonian Bill was of first importance to 
industry and to the nation, and it may be of interest | 
to record here some of the difficulties with which 
promoters of industry in this country are faced when 
water power is essential for their purpose. As has been 
shown so clearly by Mr. Murray Morrison in his lecture 
“‘ Aluminium and Highland Water Power,” the alu- 
minium industry could not have been established in | 
this country had it not been for water power. The 
British Oxygen Company, Limited, being desirous of 
manufacturing carbide in this country, instead of 
importing it from abroad, found on careful investi- 
gation that that industry could be established on 
similar lines to the aluminium industry. The raw 
materials required were anthracite and limestone, 
both of which are obtainable in Great Britain, together 
with large quantities of cheap power. Although the 
Bill was deposited in Parliament three times, each 
time it met with the same fate, being rejected on 
second reading on general debate without the pro- 
moters being given an opportunity to put their case 
before a select committee, which is the usual procedure 
for private bills. 

The technical and financial arguments for and 
against the scheme were therefore never heard. In| 
this case vested interests proved to be too strong, 
and in these one includes the political. The petitioners 
included coal-owners, hikers, landowners, fishing 
interests, and those who, rightly or wrongly, think 
that schemes for water-power development adversely 
affect the scenery of the Highlands and deter visitors, 
with the consequent loss of revenue to the country. 
Fishing interests are important, but are safeguarded 
by the provisions of passes for salmon where dams occur 
in rivers. The efficient design of fish passes forms the 
subject of a report of the Research Committee of the 
Institution of Civil Engineers which has recently been 
published. The Bill was first promoted in 1935 when 
the war clouds were rapidly rising, and it is a tragedy 
that this industry was not established. To-day carbide 
comes from overseas, involving the risk of loss of 
valuable ships and more valuable crews to import 
material that we ourselves could manufacture. 

I have referred at length to the Caledonian Power 
Bill to give you some idea of the difficulties met with | 
in this country whenever it is proposed to develop 
water power. Since 1922, when the last Act was 
obtained for power in the Highlands, six Bills have been 
presented to Parliament and all have been defeated 
by vested interests. I venture to suggest that no other 
country has prevented the development of its natural 
resources in this way. The Press usually present the 
views of the section of the community interested in | 
amenities, but their arguments make little headway | 
when presented to a select committee, and my own | 
view is that no country, including the Highlands, 
loses anything by the existence of water-power works. 
On the contrary, it gains in many ways; there are 
more visitors, industries are established, new commu- 
nities spring up, employment is created, and local 
authorities benefit by increased rating valuation. One 
can only hope that wiser counsels will prevail in future 
and that more metal industries will be developed in this 
country using water as an economical source of power. 








COLOUR BLINDNESS IN INDUSTRY.—The Colour Group 
of the Physical Society have set up a sub-committee to 
report on the subject of colour blindness in industry. 
“ae 


possible as to the 


The terms of reference of the sub-committee are : 
obtain as complete information 
techniques and processes in which deficiencies of colour 
vision are a handicap, to report on existing methods of 
testing such deficiencies in industry and in schools, and 
to make recommendations regarding the improvement 
and co-ordination of these tests.” 
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THE * OPTIGAGE”’ OPTICAL 
COMPARATOR. 


Tue instrument illustrated in Figs. 1 and 2, on this 
page, is known as the “ Optigage"’ comparator and 
is distributed for the manufacturers by Messrs. William 
Urquhart, 1023 and 1025 Garratt-lane, London, 8.W.7. 
It is made in two models which differ only in the range 
of the readings provided. The function of the com- 
parator is, of course, to check the dimensions of small 
finished parts against a master block, the actual mea- 
surement being made mechanically by the movement 
of a plunger, and the readings being obtained optically 
by the movement of the image of a line over a scale. 
From the general view of the instrument given in 
Fig. 1, it will be apparent that the scale is arranged 
at a convenient height relative to the table and facing 
the operator. The scale is graduated to cover the 
range of tolerances normally used. The white field 
seen in the centre and to the left of the scale is that on 
which the indicating line appears. Its length can be 


| adjusted by sliding strips at the top and bottom so that 


it represents the maximum and minimum limits of 
variation from the master block of the parts being 

















inspected. The object of this arrangement will be 
apparent when it is realised that should the line not 
appear on the field the work is under-sized or over- 
sized and can be rejected without further examination, 
or put aside for correction as the case may be. 

Of the two models of the “ Optigage,” model “ B.1” 
is intended for such parts as do not call for a very high 
degree of precision in finish, The movement of the 
plunger is, therefore, magnified only about 120 times, 
and the scale covers a range of + 0-01 in., with sub- 
divisions representing 0-001 in., and half subdivisions 
representing 0 -(0005 in. ; differences of 0-0001 in. may, 
however, be estimated. ‘* Model ** B.2” is intended for 
work, such as gauges, requiring a much higher degree of 
precision, and the amplification of the plumger move- 
ment is, therefore, approximately 1,000 times. The range 
of the plunger movement is +0-001 in. and the scale is 
graduated so that divisions indicating 0-0001 in. actually 
measure -10 in. Subdivisions indicate differences of 
0-00005 in. and differences of 0-00002 in. can, it is 
stated, be read with ease. A millimetre scale is also 
provided for both models. The elements of the measur- 
ing system are illustrated diagrammatically in Fig. 2. 
The light source, which is a 12-volt, 6-watt lamp, is seen 
ata. It illuminates a line on a screen in the tube of the 
lens system 5, the image of this line being focused by 
fixed lenses through a moving prism c, on to the field 
of the indicating scale d. The prism is attached near 


the fulcrum of a lever e, the free end of which rests 
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on the plunger f. The bottom end of the plu 

makes contact with the master block or work g, res 

ing on the table A. Any upward or downward move. 
ment of the plunger therefore results in the tilting 
the prism and a greatly-magnified movement of 
projected image on the scale. 

The accuracy of the mechanical and optical leve: 
secured by making all the parts of such dimensions 1 
flexure will not occur, but the pressure on the plu: 
is kept as light as possible and only amounts to a fe 
ounces. The plunger is of large diameter to en 
stiffness and slides in a long bearing with a minim 
of side play. The lamp is housed at the rear of | 
lever system casing and has been selected for its 
| power and placed as far away from the lens syst 
as is practicable so as to prevent errors due to 
radiation of heat. The plunger tip is permanent 
fitted with a ball of hardened steel 4-5 mm. in 
meter. This is the normal tip for flat surfaces 
alternative tips are available, viz., a plane tip, polis! 
optically flat, for use on spherical parts and a knife 
edged tip for use on cylindrical parts, the contact edye 
and side facets being polished optically. Both these 
| tips are placed over the ball tip and are clamped in 
| position by a milled finger ring. The plunger is lifted 
| for insertion or removal of parts by a large thimble 

situated close to the bearing. 

| The measuring head is carried on a stiff column 

formed with a coarse thread, raising and lowering being 

| effected by a milled nut engaging with the thread. A 

| locking screw is provided on the head. The plane 

| work table normally provided is 3 in. in diameter and 
has a surface worked flat to within about 0-000001 in. 

It is finished with concentric grooves to trap dust 

particles and to facilitate the wringing of slip gauyes 

or other flat parts under test. The table is mounted 
on a vertical screwed spindle and is set by means of a 
milled nut and locked at the correct height by a set 
screw. The maximum vertical opening between the 
surface of the table and the plunger tip is 7 in. and the 
distance from the plunger axis to the face of the column 
is 3$in. The accuracy of the table construction is such 
that it is unnecessary to provide any levelling adjust 
ments. The surface is held normal to the plunger axis 
to within five minutes of arc of inclination, but it may 
| be noted that if the table were tilted so that its axis 

made an angle of 8 deg. with that of the plunger, the 
| error in the reading would be only about | per cent. 

The instrument is mounted on a wooden base to which 

|a@ small! transformer can be attached in the rear to 

}enable the 12-volt lamp to be run from 240-volt to 

| 250-volt mains. 

The adjustable stop or fender seen in Fig. 1 is used to 
determine the correct position for cylindrical work. It 
is not part of the standard equipment but is supplied 
as an extra. Another extra part is a ridge table which 

is intended for use with slip gauges and similar parts 
| It has definite ridges and, since it is flat to within 
| 0-00001 in. or 0-00002 in., accurate measurements can 
be made on it without the necessity for wringing. A 
point and annulus table can also be supplied for the 
measurement of local variations of thickness in slip 
gauges and similar parts, the measurement being 
made between the ball-pointed plunger and a fixed 
ball on the annular edge or ring. Another extra fitting 
is a table for measuring wires of small diameter which 
are set in position by means of two adjustable vee 
blocks, the anvil consisting of a hardened-steel roller : 
the knife-edge tip is normally used with this table. All 
three tables described above are fitted over the norma! 
plane table of the instrument. Another accessory is a 
vee-block which is used as a support for such parts as 
gauges with spherical ends in order to maintain them 
truly vertical to the plane table. It is accurately made 
with well-finished surfaces and is provided with a cap 
plate and clamping screw. 

The Optigage comparator is manufactured by Messrs. 
C. F. Smith, Limited, 439-440, Perth-avenue, Slough, 
Buckinghamshire. 

















Non-Stop Runs ON THE L.M.S. Rartway.—lIn spite 
of operating difficulties arising from war conditions, th« 
British railways are managing to retain a large number of 
non-stop runs. The British record for the number 
of non-stop runs of 100 miles or more is claimed by th 
London Midland and Scottish Railway, which has a 
daily total of 53, increased to 61 on Fridays. Most of 
them made over the West Coast route between 
London and Glasgow. The world’s long-distance non 
stop record is claimed in respect of two trains—tl« 
9.15 p.m. Euston-Glasgow and the 9.30 p.m. Glasgow 
Euston—which run non-stop between Crewe and Glas 
gow, a distance of 243} miles. Once a week, also, a relict 
train is run non-stop from Euston to Carlisle, 300 mile= 
Other notable daily runs are the 229] miles from Crew« 
to Motherwell by the 7.20 p.m. from Euston to Pert! 
which exceeds the present known overseas reobrd ; tli 
183 miles from Stockport to Euston,.by the 2.5 p 
from Manchester; and the 177 miles from Euston | 
Wilmslow, by the 5.30 p.m. from Euston to Manchester 
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“HICYCLE” PORTABLE DRILL AND REAMER. 


MESSRS. CONSOLIDATED PNEUMATIC TOOL COMPANY, LIMITED, FRASERBURGH. 

















Fic. 1. Dritt CompLerety ASSEMBLED. 























Fie. 2. Freep anp Switch MECHANISMS. Fie. 3. Rotor, GEARCASE AND CovER. 
THE INTERNATIONAL TICKETOGRAPH.—We have re- PNEUMATIC TYRES FOR COMMERCIAL VEHICLES.—The 


ceived from Messrs. The International Time Recording | Control of Rubber Tyres (No. 5) Order, 1942 (S.R. and 
Company, Limited, International Works, Beavor-lane,|O. 1942, No. 974, price l1d.), recently issued by the 
Hammersmith, London, W.6, a pamphlet describing the Ministry of Supply, amends certain of the provisions in 
International Ticketograph, a printing machine which | the Control of Rubber Tyres (No. 4) Order, regarding the 
provides separate tickets for the various operations in| registration of commercial vehicles. Owners of these 
a production process. The operation tickets are printed, | vehicles are prohibited from changing the tyre depot with 
by the operation of a lever, with such information| which they are registered, without the consent of the 
as the job, drawing and part numbers, the quantity | Ministry, or from registering with more than one depot 
required, machine number, piece-work rate or time|in respect of vehicles fuelled in the same sub-district. 
illowance, etc., the required values being controlled by |The Minister will also have power to give directions 
the setting of a number of sliding bars corresponding in | regarding re-registration. Directions will be issued in 
position to the ruling of the tickets. The machines are suitable cases so as to ensure a proper distribution of 
upplied on a rental basis, the charge covering main-| work among authorised tyre depots according to their 
enance service after installation. capacities and to geographical considerations. 





| HEAVY “ HIGYCLE” DRILL AND 
| REAMER. 


| THoveH the term “ Hicycle”’ as applied to portable 
| electric tools is now generally understood, it may 
| perhaps be mentioned that it refers to tools run on 
| alternating current with a frequency of 200 cycles, 
| instead of the usual 50 cycles, the size of the motor 
| and, in consequence, the weight and bulk of the tool, 

being thus greatly reduced. The accompanying Figs. 1, 

2 and 3, show a new “ Hicycle ” drill and reamer manu- 
| factured by Messrs. Consolidated Pneumatic Too] Com- 
| pany, Limited, Fraserburgh, Aberdeenshire. This tool, 
| which bears the distinguishing number “ 505,” has been 
| Specially designed for use in shipyards and is particu- 
| larly compact. The new design may be compared with 
| that of the earlier tools, one of which was described 
| and illustrated in ENGINEERING, vol. 131, page 826 
(1931). The “505” tool is capable of drilling holes 
1} in. in diameter and reaming holes }§ in. in diameter. 

Alternatively, the drill is available in two other forms, 

| having different drill speeds but otherwise identical. 
These alternatives will drill holes 1} in. and 1} in. 
in diameter and ream holes # in. and } in. in dia- 
| meter, respectively. The weight in each case, with- 
out the cable, is 40 lb. The overall height is 15% in. 
| and the offset is 2} in., thus permitting the drill to be 
| used in corners, the dead handle, shown on the left 
in Fig. 1, being removed under these conditions. 

The construction of the assembled drill shown in Fig. 
| 1 will be clear from an examination of the dismantled 
| parts in Figs. 2 and 3. Taking these parts in order 

from the top downwards, the feed screw and bracket 

are shown in Fig. 2, with the dead handle, which screws 
into the base of the bracket, removed. The bracket is 
of malleable iron and the screw can be fitted with an 
extractor pin for the ejection of twist drills from the 
|spindle. The live handle, seen in the centre of Fig. 2 
| and on the right in Fig. i, is arranged to function also 
jas the motor switch. When twisted it oscillates the 
forked lever seen lying within the cover carrying the 
|handle. The knurled sleeve near the cover is used for 
locking the switch when this is in the “on” position. 
| The switch lever, which engages with the live handle 
| fork, can be seen in the part at the bottom of Fig. 2, 
i= part being the stator housing. This housing is 
attached to the gearcase and the bottom cover by 
the three long studs shown, the studs passing through 
the gearcase and cover, also by two set-screws to the 
| gearcase and one to the top of the feed screw bracket, 
| the whole making a very rigid assembly. 

The gearcase, seen at the top of Fig. 3, is provided 
with long studs for attachment of the feed-screw 
bracket. The louvres formed in it are the air inlets to 
| the cooling fan, which is seen below the rotor on the 
motor spindle assembly. The air is forced through the 
stator casing and escapes from underneath the dished 
cover visible on that casing in Fig. 1. The position 
occupied by the motor spindle can be distinguished in 
the view of the gearcase in Fig. 3, by the bearing hole, 
and it will be realised that the helical teeth cut on the 
end of the spindle mesh with the wheel seen in the 
centre. The train of gears is necessarily a fairly long 
one in consequence of the high speed of the motor. 
The final transmission is to the drill spindle, which is 
provided with a loose sleeve to protect it against 
| Gammage from badly-formed or defective drill shanks. 

All the gears have helical teeth. It will be noticed 

from the lower view in Fig. 3, which is of the bottom 
| cover, that the reduction gear spindles run in ball 
| bearings, while the drill spindle is carried in needle- 
| roller bearings. All the bearings are mounted in steel 
inserts, the various castings being of aluminium. The 
motor is rated for a maximum peak load of 34 h.p. 











THE CONTROL OF PENCILS.—The Board of Trade have 
issued the Pencils (Control of Manufacture and Supply) 
Order, 1942 (S.R. and O. 1942, No. 984, price 1d.), and 
the Pencils (Manufacture and Supply) Directions, 1942 
(S.R. and O. No. 985, price 1d.). Henceforth, pencils will 
be manufactured in a limited number of degrees of hard- 
ness and colours and will be unpolished. The Order 
covers refills for propelling pencils, as well as ordinary 
pencils, and, on and after June 30, no manufacturer may 
supply any of these goods unless they comply with the 
requirements of the Order and Directions. 





BIBLIOGRAPHY ON METAL-MACHINING.—We have 
received from Mr. J. P. Lamb, the City Librarian of 
Sheffield, a bibliography (No. 6 in the series produced by 
the Library Department) on “‘ Machining of Metals.” 
The period covered is approximately from 1935 to date, 
but some older works are included. References are 
given to articles in the technical Press as well as to books. 
Copies will be supplied gratis to firms and research organ- 
isations which apply officially to the City Librarian, 
enclosing 3d. to cover postage ; but it is regretted that, 
the edition being strictly limited by reason of paper 
shortage, it is not possible to extend this service to 
individual students. 
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ANNUALS AND REFERENCE BOOKS. | INSTITUTION ELECTIONS. PERSONAL. 


Mining Year Book, 1942.—The 56th annual edition, INsTITU"! UN OF ELECTRICAL ENGINEERS. Mr. W. M. SELVEY, Wh.Sc., A.R.C.Sc., M.Inst.c... 
that for 1942, of this well known work of reference} G, jguate to Associate Member.—Jeffrey Andrew, | W2° took office as President of the Institute of Fue! in 
has recently made its appearance. It contains data | pi. § Wesbs - Demmend Andeows London, W rye October, 1941, is to continue in that office for the 1942-4; 
concerning 815 companies, in all parts of the world,/ 5.5. William Bailey Camborne, Cornwall: David | *®*!™- 
engaged in gold, silver, copper, tin, lead, zinc, coal, | Russel] Ballantine, Chalfont St. Peter, Bucks.; Nor-| Proressor J. E. L. Cunt, B.Se., A.M.Inst.C.b., js 
and diamond mining, in exploration work, or in financ- | 4p Wright Bertenshaw, B.Sc.Tech., Birmingham ; | retiring this year from the Chair of Civil Engineering at 
ing mining concerns. The companies are arranged in Eric Bowyer, B.Sc.Tech., Warrington; Sub.-Lieut. | Canterbury University College, Christchurch, New Zca- 
alphabetical order according to name, and the particu- Frederick Paget Bowver, B.Sc (Eng.), R.N.V.R., | land. 


—_ at on ee _— mye of inee — mye Coleshill, Bucks. ; William John Bray, M.Sc. (Eng.), Dr. C. E. Swartz has been elected chairman of the 
anc an a o re i e ‘i eo “brief des ieee of London, N.W.9; Laurence Walter Brazel, Widnes ;| Institute of Metals Division, and Mr. E. C. Swiru, 
COMpANy, SHC SEAS OF CPSTAons, & Delel Cesckipsr Randolph Albert Burge, B.Sc., Welwyn Garden City, | chairman of the Iron and Steel Division, of the American 


the Lair pes —s — ay —— = = Herts. ; Leonard Charles Butterley, Orpington, Kent ; | Institute of Mining and Metallurgical Engineers for the 
che Met a f 2 7 ae so par scnaaiad ed Percy Richard Caister, Maidstone; Norman Calder | ensuing year. 

2 me 6 mee Ce Ce os Cea ® Christison, Glasgow; Kevin Dowling, B.E., Dublin ; Mr. E. J. Fox, M.1.Mech.E., who has been manaring 
mining engineers, and also the dictionary of mining . : - “Aecrtgint* Mr. E. J. Fox, M.I.Mech.E., who has been manaying 
terms, have had to be omitted, but it is hoped that Duncan Duff, Glasgow ; Thozur Madabusi Duraiswami, director of Messrs. The Stanton Ironworks Comp: 
the eusiesion will be onl temen rary and that these | B-Se-, Madras ; Jesse Dutton, Bury ; Thomas William Limited, near Nottingham, for the past 25 years 

; ‘ y ——. Elliott, London, S.E.18; Robert Henry Firbank, | ,. : , . is retiri Sn 
sections will be restored when conditions are more | ,,, ~ 7 Xe -"y relinquishing that appointment and is retiring from tl. 
. | Wembley; George Helier Foot, B.Sc. (Eng.), Dews- "r > fn ton is se ' 
normal. Other features, including the statistical tables | : : ™ - : board on June 30. He is retaining his seat on the board 
= sets tg ower bury; Maurice Frederick Fry, Bexleyheath, Kent ; | o¢ yeasrs. Stewarts and Lloyds, Limited 
showing the production of gold in the principal mining | 4 +hur Charles Gibeon, London, N.W.2; George Henry |” cannes : 
fields of the world, and the supplementary index | yy Gleadle, M.Sc (Eng.) Senda: Suis Weseem Gregory 
coptaining the names of companies which have B.Se. (Eng.), Leamington Spa ; William Kenneth 
appeared in previous volumes have been soteined. , The Grimley, Bath ; Percy James H. Gunton, Chippenham 
Year Book has been compiled by Mr. Walter E. Skinner Wilts.: Richard Halford, Pinner Middx. : Vaweenee 
and is published by him, at 20, Copthall-avenue, Lon- Arthur Hardir ime ; inn Middx ; ‘William Roy | 5-W-1. 
don, E.C.2, and by the Financial Times, at 72, Coleman- Hastings aeaee » el i Richard B. Henchlev Mr. Ceci, BENTHAM, M.Inst.C.E., M.1I.Mech.E., 


street, London, E.C.2. The price is 20s. net, or 20s. 6d. | B.Sc. (Eng.), Chatham; Alan Howard, Warrington ; relinquishing the position of managing director of Mes-r- 
| Beene, = ils . * | Henry Simon, Limited, Cheadle Heath, Stockport, at tl. 


inland postage inchaded. Meredith Noel Humphreys, M.A., Llandudno; Eric hockpes 

A Pocket-Book for Mechanical Engineers.—Although | Arthur Jackson, Godnor, Derby; Walter Gordon end of the present year; he has held this position since 
Low’s pocket-book cannot claim the long standing of Jowett, B.Sc., Leeds; Thomas Kilvington, B.Sc. 1926. Mr. Bentham, however, will continue as chairman 
Molesworth’s, it has attained an equally secure position | (Eng.), London, N.W.2; Elec. Lieut. John Jeffrey of the company. 
among the works of reference of the mechanical | Kyffin, R.N.V.R., Edinburgh ; Charles Thomas Lamp- Mr. H. KEwNey, who was appointed general manager 
engineer. It is now 44 years since the late Professor ing, Birmingham ; Henry Arthur Leake, Billingham, | of Messrs. Andrew Barclay, Sons and Company, Limited 
D. A. Low produced the first edition, and the new | Co. Durham ; Joseph Ernest Marshall, M.Eng., Wel-| Caledonia Works, Kilmarnock, in 1940, has beet 
edition which his son, Mr. Bevis P. Low, edited, which | wyn Garden City, Herts. ; James Henry H. Merriman, | made managing director. 
appeared in 1938, marked the issue of 43 thousand | M.Sc., Newport, Mon.; Arnold Keith M. Milner, Mr. F. C. Bray, M.C., B.Sc., M.I.Mech.E., has bec: 
copies. Both the standard of the original work and the | Rugby ; John William Morison, Rugeley ; Arthur John | elected chairman of Messrs. Frederick Braby and Com- 
value of Mr. Bevis Low’s work of revision could not be | O’Dell, London, N.5; William Richard Parsons, B.Sc. pany, Limited, of which company he is managing 
better illustrated than by the fact that in little over|(Eng.), London, S.W.1; Allan Edward Percival, Nor- | director. 
three years a further edition has been called for. The| wich; John Henry C. Peters, B.Sc. (Eng.), Stafford ; Mr. E. BRUCE BALL, M.I.Mech.E., has been appointed 
continued success of this work may be attributed to| Derek Chichele Plowden, B.Sc. (Eng.), Johannesburg,|, |... aoe af tn Chntnh Cieiiien of thatea Goons * 
the practical lines on which it was planned from the|S. Africa; Walter Albert Porter, Coventry; Percy ti om ~od poles vig sbeamger« _ z 
“ 2 Sion - A t - »y the President of the Board of Trade. 
first, its reliability, and to the fact that it keeps within | John Rattue, B.Sc. (Eng.), Harrogate ; Francis Arnold 2 : ‘ . 
the limits of its title. Some pocket-books undoubtedly | Richmond, Doncaster; William Henry Roake, London, Sik Cuartes G. Darwin, K.B.E., M.C., M.A., F.R.= 
suffer from the effects of an effort to include too much.|$.E.13; Frederick Charles Roberts, Beckenham, | Director of the National Physical Laboratory, has been 
Both electrical and civil engineering enter into the| Kent ; Captain Alexander John H. Roper, B.Sc., R.A., | ™#4e Scientific Adviser to the Army Council. 
sphere of mechanical engineering, but efforts to bring Cambridge; James Howard Rowe, Dublin; P/O. | Mr. T. B. Keep, 0.B.E., M.1.Mech.E., has joined the 
them into a mechanical pocket-book at times results | Manohar Balaji Sarwate, B.Sc., Ph.D. (Eng.), Indian Ministry of Supply as Deputy Director General of Produc- 

| 
} 





Mr. WILFRED SKINNER has been appointed Controller 
of Cork by the Minister of Supply. All communication- 
relating to the import and use of cork should be address«:j 
to him, at Abford House, Wilton-road, Victoria, Londu: 





























in a compilation in which it is difficult to find anything. | Air Force V.R., Birmingham ; Alfred James Scaddan, | tion Services. 
Low’s pocket-book is a mechanical pocket-book and| Portsmouth; Leslie William Sharpe, London, N.11; 


Mr. A. 1. MACNAUGHTON, B.Sc., A.M.1.Mech.E., has been 
Major Dennis James Smith, R.A.S.C., Birmingham ;| appointed managing director of Messrs. Thomas Owen 
contained much new matter covering modern advances | Wilfrid John Stentiford, London, W.1; Andrew Willie | ana Company, Limited, and its associated companic- 
in a wide range of mechanical subjects. This is natur-| P. Stephen, B.Sc. (Eng.), London, N.10; George | Messrs. New Bury Paper Mills, Limited, and Messrs 
ally retained in the latest edition, which is described | Montague Stephens, Birmingham; Francis George | Rishton Paper Mills, Limited. He is joining the board of 
as the “ new edition revised.”” The main alterations in Story, Enfield, Middx.; Brian Mastin Swift, Rugby; | another associated company, Messrs. British Coated 
the latter concern weights and measures, the data| Norman Edgar Thomas, B.Sc. (Eng.), Coventry ; | Board and Paper Mills, Limited. 

from which the original tables were calculated having | Julian Kelsall Todd, M.A., Chelmsford; Frederick Mn. S. R. Wrtsates, A.M.I.Mech.E., has relinquished 
changed. A point of interest in this connection con-| Henry Townsend, Cambridge ; William Trafford, Kuala | the nesthien of euithams teanetinn Gisester of Maus 
cerns the value of the inch, a matter which we discussed | Lumpur, F.M.S.; Gerald Arthur Wallis, Thornton | B nd oe “y sectien Efi to take up the eagete t- 
in a leading article in our issue of August 1, 1941.| Heath, Surrey; Lieut. William Webb, R.N.V.R., | adhe chime geceemcede pom 

There are three British values of the inch: the 1898 | London, W.C.1; Robert Williamson White, B.Sc., 
legal value, the 1898 legal approximate value, and the | Cardiff; Robert Muir T. Wilson, Stowmarket ; James | 
N.P.L. 1922-24 value. In the recalculation of the| Peel Wolfenden, M.Sc., Burnley; Norman George | 
tables, the latter has been used. The matter is of no| Worster, Harrow. 


does not pretend to be anythingelse. The 1938 edition 








ments of chief engineer and a director of Messrs. Porn 
and Dunwoody, Limited. 

Mr. F. R. Hiorns, F.S.A., F.R.1.B.A., has been ap- 

| pointed the representative of the Royal Society of Arts on 


workshop importance in the direct conversion 4 Student to Associate Member.—2nd Lieut. John | the Chadwick Trust. 
lengths, but affects the later decimal places in such | Gaudern Griffin, R.E.; James Leslie Tough, Plympton, | The Ministry of Works informs us that the LICENSING 











conversions as pounds per square inch to kilogrammes | Devon ; Angus Munro, Salisbury, S. Rhodesia. OFFICER FOR THE LONDON CIVIL DereNce REGION ha- 
per square centimetre. The book which is published | moved from Abell House. Applications for building 
by Messrs. Longmans, Green and Company, Limited, | licences, in this region, should now be addressed to : 


from present conditions, but the price has been in- 51-54, Gracechurch-street, London, E.C.3. (Telephone, 
creased from 10s. 6d. net to 15s. net. We have no MANsion House 9855.) 
ss criticisms to make on this useful pocket-book, At a special meeting of the General Committee o 
ut would suggest that when the next edition is pre- | Lloyd’ is 3 » iE 

; . | Tone : : . : ‘ »yd’s Register of Shipping, held on June 11, Sir GEORG! 
pared, the index might be somewhat extended. For | t nited States Bureau of Mines. Technical Paper No. 631. Soooawn. C.B.E.. was se-elected chaieman fer the ensuing 
instance, on page 624, et seq., the Board of Trade and Coal _Putssbetany. By ranger Learn = year Mr. “ERNEST L. Jacoss, deputy-chairman and 
Lloyd’s rules for riveted joints are given, but the only | G. C. SpruNK. Washington: Superintendent of treasurer, and Sir REGINALD Marcu K. TURNBULL, 


i * hoi ” | Documents. [Price 15 cents.) ; ; 
nts sensenens to Chem ese une betiens one Tin Solders. A Modern Study of the Properties of Tin chairman of the Sub-Committees of Classification. Sik 
Percy E. Bates, Bart., G.B.E., and Sir CHARLES W. 


“riveted”; “ Board of Trade” and “ Lloyd’s” do ; , 
not appear. : Solders and Soldered Joints. By 8S. J. NIGHTINGALE. woth 2 ee ee ais él the 
Second edition, revised. By Dr. O. F. Hvupson. CRAVEN, Bart., R.N., were re-elected members 
London: British Non-Ferrous Metals Research Asso- | General Committee. 
ciation, Euston-road, N.W.1. [Price 10s. 6d.] Mr. C. H. Nicnorson, A.M.I.E.E., A.M.1.Mech.E.. 
THE Late Mr. R. T. DURRAN.—We record with regret | Facts About British Railways in Wartime. Issued on| District Docks-Machinery Engineer, London and North 
the death, at the age of 66, of Mr. Richard Thomas behalf of the G.W.R., L.M.S., L.N.E.R., S.R. and| Eastern Railway, Hull, has been appointed Docks- 
Durran, a director of the Lima Light and Power Com-| London Transport. London: British Railways’ Press| Machinery Engineer, Hull, in succession to Mr. P. 
pany, the Skefko Ball Bearing Company, Limited, and Office, c/o Southern Railway, Waterloo Station, S.E.1. | LippELL, who has retired. 
other companies. In the early years of his career he| United States Bureau of Labor Statistics. Serial No. 
recognised the importance of electrical development in R.1409. Union Wages and Hours in the Printing Trades, 
various distant parts of the world, and in order to obtain June 1, 1941. Washington: Superintendent of ROYAL AERONAUTICAL Socrety.—Mr. A. Gouge, 
first-hand knowledge of the problems involved, visited Documents. B.Sc., F.R.Ae.S., has been elected President of the 
many of the South American States and the Far East.| Refugees and Industry. By ©. C. SaLway. London:| Royal Aeronautical Society for the year 1942-43. Mr. 
Subsequently he was able to place in this country, many Williams and Norgate, Limited. [Price 1s. net.) E. F. Relf, F.R.S., A.R.C.Sc., F.R.Ae.S., Superintende nt 
important contracts on behalf of public-utility under-| Ministry of Labour and National Service. Factory| of the Aerodynamics Department, National Physical 
takings in the Argentine and Peru. Mr. Durran became Department. Factory Ventilation in the “ Black-Out.” | Laboratory, and Dr. H. Roxbee-Cox, F.R.Ae.S., Deputy- 
an associate of the Institution of Electrical Engineers in London: H.M. Stationery Office. [Price 3d. net.) Director of Scientific Research, Ministry of Aircraft 
1897, and was transferred to the class of associate member | Alternating Current Electrical Engineering. By Pur | Production, have been elected vice-presidents of the 
in 1902. He was also a life member of the American| Kemp. Sixth edition. London: Macmillan and | Society for 1942-43. All these gentlemen will take office 
Institute of Electrical Engineers. | Company, Limited. [Price 18s. net.) | on October 1, 1942. 


Practical Mathematics. By Lovurs Tort and A. D. D. 
McKay. Second edition. London: Sir Isaac Pitman 
and Sons, Limited. [Price 15s. net.) 


has in no way suffered in printing. paper or binding | BOOKS RECEIVED. Ee Licensing Officer, Ministry of Works and Building-. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Tron and Steel.—Distributors of raw and semi-finished 
materials are drawing on a wide area to supply the local General Situation.—The demand for supplies of iron 
teel and engineering trades. The scarcity of hematite | ang steel for the war industries continues to increase. 
is, to a certain extent, offset by the increased avail-| The production of some commodities, however, is at 
ibility of refined iron. Metallurgists and engineers are almost full capecity and after dealing with demands of 
co-operating more closely in research aiming at still | national importance there is little or no material for 
more efficient refractories. Uniform quality of refrac- ordinary industrial requirements. Most native raw 
tories is ensured by the employment of skilled technicians, | materials are plentiful, but the exceptionally heavy 
the use of modern plant and equipment, strict laboratory yield of Cleveland ironstone barely meets the needs of 
control, and unremitting supervision. Makers of indus-| the jocal consuming works, where much of the output 
trial machinery and almost all classes of tools are busily | of the Cleyeland mines is passing into use instead of 
‘ngaged. Large orders have been received for rolling: | foreign a Re-rollers are receiving sufficient supplies 
mill equipment, hydraulic presses, boilers, and welded | of semi-finished commodities and producers of finished 
vessels, owing to the heavy demands on engineering | materials, on the whole, are dealing satisfactorily with 
plant. Outputs of milling machines, high-speed riveting | delivery demands. 
machines, lathes, and drilling machines are rapidly taken Clecdand Iren Trede.—Torge and titediey ple iron 
up. Makers of agricultural steel and agricultural imple- | . 
ments and tools are very busy. The production of hack- | are still in ample supply. The production of local 
come, ditting cows, clscular and q@em-cul tame bes | foundry brands is on a very restricted scale and makers 
increased materially. | are not inclined to increase the output so long as satis- 
“ | factory supplies are readily obtainable from other pro- 
South Yorkshire Coal Trade.—Production generally has | ducing centres. Adequate supplies of special qualities 
benefited from the miners’ response to pleas to consider the | are coming forward from several sources, but, for most 
national need, but labour unrest is still considerable. purposes, the bulk of the iron passing into consumption 
All qualities of domestic coal are in request, and there | at North East coast foundries is from the Midlands. The 
has been some improvement in deliveries as a result of | recognised market values of Cleveland pig are ruled by 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 








more favourable transport conditions. Large consign- | 
ments of steams and washed coals are leaving the pits. 
Public-utility undertakings are taking a large proportion | 
of the current output. Cokes are reported to be a little | 
easier. 

| 








NOTES FROM THE SOUTH-WEST. | 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—The question of the payment | 
of special allowances to men employed in water at the 
Bedwas Colliery resulted in a strike of about 1,800 men | 
at the mine last week ; the men decided to support the 
workers affected. It was pointed out, for the manage- 
ment, that the strike was over a matter which could be 
easily settled by the machinery that was set up under 
the special agreement in force at the colliery, which also 
included a “ no-strike” clause. The strike was con- | 
sidered by the Executive Council of the South Wales 
Miners’ Federation, representatives of which discussed 
the matter with the management and later addressed a 
meeting of the men. As a result of this the men decided, 
after being on strike for three days, to return to work 
and to settle their grievance through the machinery in 
existence. A very firm tone ruled in all sections of the | 
steam-coal market throughout the week. There was a 
sustained demand from both home and overseas users, 
but the amount of new business that could be handled 
was strictly limited. As a rule, collieries were kept | 
busily occupied in fulfilling orders, already on their books, | 
from the essential industries and the public-utility con- | 
cerns. Consequently, little coal was available for ordin- 
ary industrial users and there seemed little likelihood of 
supplies becoming much more readily available for some 
considerable time to come. Overseas customers were 
also anxious to enter into heavy forward commitments 
but the need for conserving supplies as far a® possible 
for the home section greatly restricted operations. A | 


firm tone ruled for the best large descriptions, the current | 
outputs of which were well sold. There was a sustained 
interest in respect of the sized sorts which were scarce 
and firm; the bituminous small kinds were in active 
demand but stems for these sorts were difficult to arrange 
for delivery over some months to come. Some of the 
better quality dry steam smalls were active, but the 
inferiors were in slow demand and were dull. 








LICENCES FOR EXPORT OF MACHINERY.—Under the 
Export of Goods (Control) (No. 26) Order, 1942 (S.R. & O. 
1942, No. 1090, price 1d.), which comes into force on 
June 29, licenses will be required to export, to all destina- 
tions, air-conditioning appliances and machinery, incor- 
porating fans or blowers ; conveyors, cranes, hoists, lifts, 
stackers, telphers, transporters, and other elevating, 
handling, hauling, lifting, loading, unloading and winding 
machinery ; dredging, earth-moving and quarrying 
machinery ; hydraulic machinery other than machine 
tools; grain-milling machinery ; machinery used for 
agitating, crushing, grinding, mixing, separating, screen- 
ing, sifting, sorting or washing mineral products; pneu- 
matic machinery other than machine tools; stone- 
working machinery ; hardness-testing machines; and 
filament lamps not exceeding 4-5 volts. In addition, 
the existing licensing requirements with respect to 
machine tools are superseded by the provisions that 
licences will now be required to export machine tools, 
not specified in the Schedule of Controlled Goods, to 
destinations outside the British Empire. 








No. 3 description at 128s. delivered to local buyers. 

Basic Iron.—The output of basic iron is not sufficient 
to justify the release of tonnage for use in other districts, 
but is slightly in excess of the demands of consuming 
plant in the Tees-side area. The official quotation for basic 
iron remains at 120s. 6d. 

Hematite.—Licences for the purchase of hematite are 
still restricted to the minimum for essential needs, but 
the position is being met by the consumption of refined 
iron, the output of which for the next few weeks has been 
acquired for use instead of hematite. There is still no 
prospect of an enlargement of the make of the latter. 
The stabilised prices of hematite remain at the equivalent 
of No. 1 grade of iron at 138s. 6d., delivered to North of 
England customers. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have substantial parcels for disposal, but their 
running contracts are considerable and they dre not 
desirous of making new sales. Moreover, most local 


| consumers have covered their requirements as far ahead 


as they wish to. Transactions are therefore confined with- 
in narrow limits, but the fixed prices are firm on the basis 
of good medium qualities at 37s. 6d. f.o.r., at the ovens. 


Manufactured Iron and Steel.—The production of semi- 
finished iron and steel is promptly taken up and the 
requirements of steel semies necessitates the use of con- 
siderable quantities of shell-discard steel at the re-rolling 
mills. Manufactured-iron firms are turning out a larger 


| tonnage, particularly of heavy descriptions of material. 


The demand, both for special steels and for open-hearth 
steel, continues to rise and increasing pressure for the 
former is straining the production capacity to the utmost. 
Ship and boiler plates are in strong request and the 
demand for black sheets keeps the mills busily employed. 
Structural steel is the only finished material for which 
the demand is sluggish. 

Scrap.—The deliveries of iron and steel scrap are large 
and increasing, but the demand for the heavy grades is 


| still in excess of the supply. 





== 





HENRY SPURRIER MEMORIAL FUND.—The appeal 
committee of the Henry Spurrier Memorial Fund, par- 
ticulars 6f which have appeared on pages 333 and 465, 
ante, inform us that, excluding promises, the Fund had 
reached a total of 9.5701. on Friday, June 12. They 
state that subscriptions continue to be received and 
that both large and small gifts are equally acceptable. 





SurGeE PrRopaAGATION.—III: ERRatTUM.—We regret 
that, owing to an accident which occurred in the course 
of printing, a formula was incorrectly rendered in the 
instalment of this article given in our last week’s issue. 
The correct formula, which appears near the bottom of 
the middle column on page 463, should be 


os BP 
wn n/n 


THE UNIVERSITY OF LEEDS.—The William Cartwright 
Holmes Scholarship, which has a normal value of 1201. 
per annum, is offered for competition by candidates 
desiring to enter the University of Leeds in September, 
1942, as students of gas engineering. It is tenable for a 
period of one, two, or three sessions, with power of 
extension for a fourth year. Further particulars may be 
obtained from the Clerk to the Senate of the University, 
to whom applications should be addressed not later than 
Saturday, July 4. 


NOTICES OF MEETINGS. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





IRON AND STEEL INSTITUTE.—Wednesday, June 24, 
7 p.m., The Royal Victoria Station Hotel, Sheffield, Joint 
Meeting with THE SHEFFIELD SOCIETY OF ENGINEERS 
AND METALLURGISTS, THE SHEFFIELD METALLURGICAL 
ASSOCIATION and the South .Yorkshire Section of THE 
INSTITUTE OF CHEMISTRY. (i) “ First Report of the 
Standard Methods of Analysis Sub-Committee,’’ to be 
presented by Dr. E. Gregory. (ii) ‘‘ On the Carbide and 
Nitride Particles in Titanium Steels,”” by Dr. William 
Hume-Rothery, Dr. G. V. Raynor and Dr. A. T. Little. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, 
June 25, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Joint Meeting with THe INSTITUTION OF 
MECHANICAL ENGINEERS. “The Soot Blower, with 
Special Reference to the Present Position of Power and 
Automatic Operation of Mechanical Blowers,’’ by Mr. 
R. J. Glinn. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
June 26, 5.30 p.m., Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. Informal Meeting. Discussion on 
** Practical Lubrication and Production Results,’’ to be 
introduced by Mr. H. C. Cunis. This will be illustrated 
by an American sound film, “‘ The Inside Story,’’ dealing 
with the basic principles of bearing and gear lubrication. 





NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Steel Trade.—The Scottish steelworks con- 
tinue to be actively employed. Shipbuilders are ex- 
tremely busy and the demand for ship plates is such 
that delivery dates are lengthening. Boilermakers are 
also using large tonnages of plates and are pressing for 
deliveries. The output of sections is large, and fairly 
prompt delivery can usually be given but the demand 
for constructional material is not very pressing. The 
consumption of special steel for armaments purposés 
continues to increase and makers are experiencing an 
exceedingly strong demand. There have been an 
improvement in the black-steel sheet trade as more 
orders have come forward, from ‘several Government 
departments, for both plain and corrugated sheets and 
the immediate outlook is much brighter. The following 
are the current quotations :—Boiler plates, 17]. 12s. 6d. 
per ton; ship plates, 161. 3s. per ton; sections, 151. 8s. 
per ton; medium plates, 4 in. and thicker, rolled in 
sheet mills, 211. 15s. per ton; black-steel sheets, No. 24 
gauge, 221. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 261. 2s. 6d. per ton, all for home 
delivery. 

Malleable-Iron Trade.—In the West of Scotland mal- 
leable-iron trade, makers report a somewhat improved 
demand for bar iron. Plant is well employed’ and 
supplies of raw materials are satisfactory. The re-rollers 
of steel bars are still quiet. Prices are as follows :— 
Crown bars, 151. 12s. 6d. per ton; No. 3 bars, 131. 12s. 6d. 
per ton; No. 4 bars, 131. 17s. 6d. per ton; and re-rolled 
steel bars, 171. 15s. per ton, all for home delivery. 


Scottish Pig-Iron Trade.—There has been no change in 
the Scottish pig-iror trade during the week and the 
output from the furnaces in blast is quickly taken up. 
Hematite and basic iron, as well as foundry grades, are 
all in strong demand and there is no possibility of increas- 
ing stocks. To-day’s market quotations are as follows :— 
Hematite, 61. 18s. 6d. per ton; and basic iron, 6/. 0s. 6d. 
per ton, both delivered at the steelworks ; foundry iron, 
No. 1, 61. 5s. 6d. per ton, and No. 3, 61. 3s. per ton, both 
on trucks at makers’ yards. 








ENGINEER PRISONERS OF WaR.—The Institution of 
Civil Engineers has recently been granted a permit to 
issue its Journal to members and students who are 
British or Allied prisoners of war, or internees, in enemy 
or enemy-occupied territory, or in neutral countries. 
In consequence, the Secretary of the Institution requests 
relatives or friends, who have not already done so, to 
furnish him with the full addresses of such members who 
would like to receive the Journal. 





EFFECTS OF OVERLOADING PNEUMATIC TyYRES.—In 
answer to a question in Parliament regarding the damage 
done to pneumatic-tyre casings through overloading, Mr. 
P. J. Noel-Baker, Joint Parliamentary Secretary to the 
-Ministry of War Transport, stated that he was aware 
that gross overloading might render tyre casings un- 
suitable for re-treading. He added that the Tyre- 
Control Department would draw the attention of operators 
to this matter and that inst of casings damaged as 
a result of overloading would be brought to the notice 
of the Department in order that appropriate action might 


' be taken. 
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FUEL TECHNOLOGY AND 
THE GAS INDUSTRY. 


Tue force of war circumstances has caused the 
Government to decide that the fuel problems of 
the nation must be handled by a central organisa- 
tion. At the moment, its efforts are likely to be 
directed to nothing more than the task of obtaining 
sufficient fuel for industrial and domestic needs, 
but, reading between the lines of the White Paper, 
it appears possible that the Ministry of Fuel may 
be responsible, eventually, for the correlation of the 
fuel industries of the country. If the nation’s coal 
reserves are to be handled at last in the best national 
interest, the objective of most thoughtful fuel 
technologists will be coal conservation, the need for 
which has been explained so often that it hardly 
seems necessary to argue the point again. That 
the most efficient use must be made of raw coal is 
| the basis of the fuel-saving campaign which is being 
| conducted by the Mines Department. This cam- 
paign has revealed the fact that, although vast 
quantities of fuel are used in almost every industry 
of the country, the extent of knowledge of fuels 
and of their proper utilisation is very limited among 
works engineers. Lecturers at fuel-economy classes 
often report that even a simple treatment of the 
subject is over the heads of many in their audiences. 
If this fuel campaign does nothing else, it should 
awaken industry in general to the importance of 
fuel conservation and turn the thoughts of many 
engineers and industrialists in the direction of 
scientific fuel technology. 

Of all methods of coal conservation, probably 
carbonisation is pre-eminent to-day. When coal is 
burnt, it is of necessity simultaneously distilled ; 
in other words, the attempt is made to burn in a 
single combustion space a mixture of solid, liquid 
and gaseous compounds which actually require for 
their combustion very different conditions, which 
have very different characteristics, and which can 
obviously be used with greater efficiency in many 
processes when separated. Carbonisation separates 
gas, liquid and solid and provides the first step 
towards enabling these fuels to be used separately 
under conditions best suited to their peculiarities. 
As carbonisation requires the expenditure of heat, 
the question is often asked, how it can be regarded 
as a method of coal conservation. It is found, in 
domestic use, that equivalent heating value can be 
secured in an open fire from a ton of coal, 0-89 ton 





of a ton of raw coal gives, on a conservative estimate, 
after allowing for the heat expended on carbonisa- 
tion, saleable products of 75 therms of gas and 
10 cwt. of coke, the domestic heating value of 
which, calculated on the foregoing basis, is 1-313 
tons. Thus, by carbonising a ton of raw coal and 
using coke and gas separately, nearly one-third of 
a ton of coal can be saved ; hence the importance 
of the gas industry in any system of fuel utilisation 
designed for the conservation of coal. 

The gas industry, like many other industries, faces 
a difficult post-war situation. Already there are 
indications that the methods and organisation of 
pre-war years will not be suited to post-war con- 
ditions. At the 1941 meeting of the Institution of 
Gas Engineers, several papers were read upon the 
post-war reorganisation of the gas industry. These 
papers led to the formation of sub-committees of 
the Institution to consider specific technical aspects 
of this problem, and also to the appointment of a 
Post-War Planning Committee for the whole gas 
industry, which is endeavouring to formulate 
an acceptable scheme of reorganisation. Following 
that meeting, the Government made a significant 
contribution to the same cause by appointing Dr. 
E. W. Smith to the post of Director-General of Gas 
Supplies. With him were associated the civil- 
service side of the Gas Administration Department 
of the Board of Trade and a selected staff seconded 
from within the gas industry. It is to be hoped that 
the new Ministry of Fuel will do nothing to curtail 
or handicap the excellent work that is being done 
by Dr. Smith and his colleagues; the gas industry 
itself would almost certainly view with concern any 
change in the Gas Administration Department. 

Post-war planning was taken a step farther 
at the annual meeting of the Institution of Gas 
Engineers, held in London on June 10. The Presi- 
dent, Sir Frederick J. West, referred in his address 
to the importance of the industry in the war effort, 
and held that the appointment of a Directorate of 
Gas Supply “is a recognition of the essential cha- 
racter of our industry, which should indicate the 
possibility of a bright augury for the future, pro- 
vided we adjust ourselves to the full significance of 
this measure. We must now assume that the 
Government has indicated clearly that there is 
under review a reorganisation of the gas industry 
to enable its functions to be performed more satis- 
factorily It is not overstating the case to say that, 
in the minds of many of our leaders, there is a 
consciousness of the need of a considerable reorgan- 
isation and unification. . . It would be unfair to 
attempt to anticipate the probable conclusions of 
this (the Post-War Planning) Committee, but we 
are quite prepared ourselves for certain necessary 
changes. First and foremost, there must be more 
definite control of our activities. The unrestrained 
liberties of the past, which too often led to paro- 
chialism and sometimes to inefficiency, must dis- 
appear. There must be some standard in the 
quality and purity of gas, some standardisation in 
gas appliances, some regulation of the disposal of 
coke, and some governing body or bodies with 
powers adequate to the control and enforcement of a 
common policy.” It is anticipated within the 
industry that there will be some species of reor- 
ganisation on regional lines, and there are many 
who believe that in the future greater use will be 
made of coke-oven gas by the establishment of 
regional gas grids. 
No doubt, this is an anticipation of the possible 
conclusions of the Committee ; but, as was shown 
in the paper by Mr. E. V. Evans, the activities of 
the Gas Research Board are directed primarily to 
the development of a new process of gas-making 
which will enable any coal to be used for the pur- 
pose. It is expected that gas could be made success- 
fully from high-ash coal such as would normally be 
used in colliery boilers because it would not stand 
the cost of transportation over more than a few 
miles; thus the work of the Gas Research Board 
is leading in the direction of ultimate pithead car- 
bonisation. The use of coke-oven gas, obtained in 
greater amounts by heating the ovens with producer 
gas generated from high-ash colliery middlings, is 
in itself a phase of pithead carbonisation. Many 
are asking, therefore, if the formation of a Ministry 
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the gas industry into closer association. That is, 
perhaps, a good deal more than can be read into any 
words of Sir Frederick West ; but the idea of regional 
gas grids is not new. The Sheffield Gas grid was 
started in 1930. Dr. E. W. Smith and Dr. C. H. 
Lander put forward in 1934 a number of such 
schemes, and, earlier this year, Mr. W. Hodkinson 
and Mr. H. B. Taylor described to the Coke Oven 
Managers Association the successful working of the 
West Yorkshire Gas Distribution Company, a 
comparatively modest scheme based upon four 
coke-oven plants which are linked up with thirteen 
gas undertakings through 714 miles of high-pressure 
main. 

The papers read at last week’s meeting of the 
Institution of Gas Engineers were concerned for the 
most part with the less ambitious post-war planning 
of the industry, and in particular with the contri- 
butions to be made by the industry towards the 
drive for national fuel economy. Mr. E. Crowther, 
general manager and chief engineer of the Newcastle 
Gas Company, urged the industry to develop in 
accordance with the current of social changes in 
rehousing which, he expects, will follow the war. 


integral heating arrangements, and advises that the 
gas industry should design, in collaboration with 
architects, the best arrangement of heating and 
cooking appliances for the new houses, and that the 
gas equipment should be part of the fabric of the 
house and be paid for in the rental. Mr. Crowther 
is among those who believe that the all-gas house 
is the solution of the problem of domestic heating 
in the future, though there are others who are not 
so sure that it will provide the ultimate solution, 
at least for some generations. Many gas engineers, 
basing their views on proved experiences (for 


example, at Kensal House, London) believe a com- | 
bination of gas and coke with electric lighting and | 


power offers the best service for domestic purposes. 
Dr. Harold Hartley, in another paper, analysed the 
thermal efficiency and the cost of operation of the 
several methods of using solid and gaseous fuel and 
electricity in a house. His paper suggests that the 
all-gas house is peculiarly attractive if only the 
gas can be distributed at a reasonable charge. It 
seems likely that this controversy will last for some 
time, until the manufacturing side of the industry 
comes to definite conclusions concerning the feasi- 
bility of producing gas at a sufficiently low price by 
total gasification. The extended use of coke- 
oven gas would be likely to increase the possibilities 
of the all-gas house. 

The gas industry can contribute a good deal 
towards the saving of fuel by increased efficiency 
in the retort house. Mr. T. Campbell Finlayson 
contributed to the meeting a valuable paper on 
‘ Scientific Control in the Retort House,” in which 
he urged, inter alia, that the provision of skilled 
technical control over the retort house would be a 
policy sound technically and attractive financially. 
It appears from this paper and from the discussion 
which followed its presentation that the gas industry 
is as keenly interested in securing economies in its 
own processes as it is in the problem of using gas 
in the house and in industry to the best possible 
advantage. 

Dr. Chamberlain, in reviewing “ The Design and 
Operation of Gas-Fired Industrial Equipment,” 
showed something of the technical effort that is 
being put forward to assist industrialists to make a 
contribution of value to the national fuel-economy 
campaign. His conclusion is that major fuel 
economies can be achieved by careful load-planning 
designed to use furnaces at all times to their fullest 
capacity, furnaces not in use being maintained 
warm with the minimum consumption of gas or 
sometimes put out of commission altogether. As 
an industrial gas engineer, he was surprised to find 
that “‘ few consumers, even in modern and other- 
wise efficient factories, thoroughly understand gas- 
fired apparatus,” and was tempted to inquire 
‘whether, in the past, the gas industry has not 
been too obliging in the services that it has given, 
with the result that the consumer has not troubled 
to learn.” All the effort that is being put forward 
in the industry calls for a great deal of technical 
direction and this will be required to a still greater 
extent in the future. 





THE WAR PRODUCTION OF 
THE ALLIES. 


THE broadcast talk given by Mr. Oliver Lyttelton, 
Minister of Production, to the United States on 
the night of June 10 must rank as one of the most 
important addresses yet delivered by a British 
Minister as a means of influencing public opinion 
on the other side of the Atlantic. It was com- 
paratively short, but the statistics that Mr. Lyttel- 
ton gave were the more impressive on that account. 
The British people cannot be regarded as generally 
well-informed on the subject of the United States, 
though the large proportion of Americaf films in 
British cinema programmes gives them some impres- 
sion—if, perhaps, a distorted one—of that country ; 
but the average American, especially in the mid- 
Western and Western States, has little opportunity 
to form any impression of the British Isles—** about 
the size of the State of Wyoming ’’ and having no 
place more than 70 miles from the sea. That a 
country so small and congested, and so exposed 
to enemy attack, should have developed the war 


. : . | effort indicated by Mr. Lyttelton’s striking statistics 
He believes that houses will be designed with | . ’ : 


—which, of course, represented only a few facets of 
the complex web of production necessary to maintain 
a highly mechanised war on land, on and under the 
sea, and in the air—is an accomplishment of which 
this nation may well be proud. 

Out of a population of 33 millions between the 
ages of 14 and 65, Mr. Lyttelton disclosed, 22 mil- 
lions are working full time either in industry, in 
the armed Forces, or on civil defence. That total, 
which includes no part-time workers, is equivalent 
to the mobilisation of about 60 million people in 
the United States. The women now engaged in 
industry number 5} millions, of whom a million 
and a half did not work in peace-time. In all the 
enormous labour force, the working time lost in 
industrial disputes since the outbreak of war 
amounts to less than an hour a head per annum. 
Tanks and other mechanically-propelled vehicles 
are being produced at the rate of 257,000 a year, 
an increase of 350 per cent. over the rate in the 
last quarter of 1940. The production of guns, 
apart from small arms, is 40,000 a year, and ammu- 
nition for them is being supplied at the rate of 25 
million rounds a year. Small-arms production is 
to be reckoned in millions annually; the exact 
figure was not given, but the output of ammunition 
for small arms was stated by Mr. Lyttelton to 
amount to 2,000 million rounds a year. The pro- 
duction of aircraft is now at double the rate achieved 
during the last quarter of 1940, and that of merchant 
ships (presumably on a tonnage basis) is 57 per cent. 
higher than during the same period—“ even though 
we thought then that we had reached the limit of 
our capacity.” Summarising the whole position of 
munitions output, the Minister observed that the 
production of all weapons of war has been doubled 
during the past twelve months alone. An incidental 
disclosure of interest was that, although the total 
production of the United States is not yet as great 
as that of Britain, which has been so much longer 
engaged in the war, the rate of production in the 
United States already exceeds that of this country 
“‘ and will soon be far ahead.” 

Apparently, Mr. Lyttelton did not discuss the 
destinations of the armaments produced in these 
islands. He might well have done so, if only to 
silence the occasional querulous voices which incline 
to suggest that the whole burden of re-arming 
Russia,,not to mention equipping Australia and 
India, is being borne by American industry. In 
fact, the flow of supplies to all the Allied fighting 
forces is now so complicated and interwoven that it 
is almost impossible to state that any particular 
front is dependent on one source of munitions rather 
than another. British and American tanks, air- 
craft, stores and equipment of all sorts are distri- 
buted wherever fighting is in progress or prospect. 
British aircraft carriers are using American aircraft ; 
General Grant tanks are fighting beside the 
Valentines, Matildas, Crusaders and Churchills in 
the Royal Tank Corps ; Hurricanes are being used 
by the Russians, and Bostons by Coastal Command. 
The basis of selection which governs supply organi- 
sation appears now to be mainly the relative con- 
venience of the several sources in the light of the 





available transport facilities, in many cases ; 
eminently sensible arrangement from every poi: 
of view. It is obviously easier to send materia! 
from the United States to Australia, New Zeala| 
and India, than from the British Isles. 

The remarkable expansion of the Canadian muni 
tions output has been described already in thes 
columns. Less is known, in actual figures, regardin, 
that of Australia and New Zealand, much of whi 
is naturally absorbed in equipping the forces st, 
tioned in those countries, but there have be 
indications from time to time that it represent 
powerful contribution to the armament of t/ 
Empire. Until recently, there has been even m>»: 
general ignorance of the part played by the industri: 
of India in supplying the armed Forces, but son 
particulars were disclosed in broad terms by S 
Homi Mody, a Supply Member of the Governme: 
of India, in his statement at a Press conference 
New Delhi on June 4. The production in India « 
web equipment, he stated, which began in 193% 
has now reached a rate of 150,000 sets a mont}, 
Clothing factories had produced some eight milli 
garments by the end of 1941, and the output o/ 
boots was now four million pairs a year. In th 
ordnance factories and civil workshops engaged 0: 
munitions, the percentage increases on the basis of 
the production from January to August, 1939, were. 
for filled rounds of gun ammunition at April, 1942 
663 per cent., and for small-arms ammunition, 294 px 
cent. ; rifles, new and repaired, 648 per cent. ; and 
bayonets, 829 per cent. It may be supposed that 
the actual quantities are not impressively large, as 
the pre-war Indian production was on little mor 
than a maintenance scale; but the total must 
reach a useful figure, since Sir Homi mentioned that 
the Directorate-General of Munitions Production 
is now using some 1,500 engineering workshops, in 
addition to those of sub-contractors. 

The occasion of Sir Homi Mody’s remarks was 
the conclusion of the visit to India of a Technica! 
Mission appointed by the United States Govern 
ment and presided over by Dr. the Hon. Henry 
Grady, a former Assistant Secretary of State, * to 
examine and report on the possibilities of American 
assistance in developing the industrial resources of 
India as a supply base for the armed forces of the 
United Nations.’ The preliminary report of the 
mission, recently published, contains a number of 
suggestions to this end, and no doubt these will b« 
elaborated in the final report, to be prepared in 
Washington, where an office is to be established for 
the mission to follow up and complete its work. It 
is natural that the United States Government should 
wish to be informed at first hand, by their own 
observers, of the potentialities of Indian industry 
before allocating money and materials to support 
the Allied war effort in that country; but it is 
permissible, perhaps, to doubt whether a stay of 
only five weeks is sufficient time in which to obtain 
a true picture of a country so large and so varied 
in every way, and there are features in the pre- 
liminary report which appear to confirm the impres- 
sion, implicit in Sir Homi’s comments, that the 
mission did not fully appreciate the fact that the 
Government of India, in collaboration with the 
British Government, had by no means overlooked 
the possibilities of Indian industrial development. 
An article which appeared in the June issue of 
Times Trade and Engineering under the heading of 
‘“‘ India’s Industrial Strides ’’ mentioned that the 
Indian output of machine tools is now about 400) 
a month, that precision gauges are being made at 
the rate of 1,000 a week in the railway workshops 
alone, and that, by the end of 1941, many thou- 
sands of armoured vehicles of various types had been 
delivered. Last year there was approximately a 
four-fold increase over the greater part of the field 
of war supplies. This increase was achieved at the 
instigation of a mission sent out some two years 
ago by the Ministry of Supply, with Sir Alexander 
Roger at its head. The programme which the 
mission evolved in consultation with the Government 
of India is now nearing completion. In all the 
circumstances, it represents a considerable achieve- 
ment ; but the requirements of the future promise 
to make still greater demands upon the resources of 
India. In meeting those demands, the report of 
the Grady Mission will prove of valuable assistance. 
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NOTES. 


Tue Brrrupay Honovrs List. 


THE far-reaching importance of science and tech- 
nology in the prosecution of the war is reflected in 
the comparatively large number of awards to engi- 
neers and scientists contained in the King’s Birthday 
Honours List, published on June 11. To all of these 
gentlemen we offer our congratulations. Knight- 
hoods have been conferred upon Captain G. D. 
Burton, Director-General, Mechanical Equipment, 
Ministry of Supply ; Colonel J. C. J. Dalton, Fuel 
and Power Controller, London and South-Eastern 
Region; Mr. J. M. Duncanson, Deputy Iron and 
Steel Controller; Mr. C. R. Fairey, M.B.E., 
F.R.Ae.S., chairman, Messrs. The Fairey Aviation 
Company, Limited, and Director-General, British 
Air Commission, Washington; Professor R. H. 
Fowler, O.B.E., M.A., F.R.S., Plummer Professor 
of Mathematical Physics, Cambridge University, and 
lately liaison officer in North America; Mr. T. 
Peirson Frank, M.Inst.C.E., Chief Engineer and 
County Surveyor, London County Council, and 
Co-ordinating Officer for Public-Utility Services, 
London Civil Defence Region; Mr. Holbrook 
Gaskell, director of Messrs. Imperial Chemical 
Industries, Limited; Mr. R. 8. Johnson, O.B.E.,. 
chairman and managing director of Messrs. Cammell 
Laird and Company, Limited ; Mr. T. S. Kennedy, 
general manager, Messrs. Glenfield and Kennedy, 
Limited, hydraulic engineers, Bombay; Mr. F. 
Handley Page, C.B.E., F.R.Ae.S., managing director, 
Messrs. Handley Page, Limited, and Vice-Chairman, 
Air Registration Board; Mr. R. A. Watson Watt, 
C.B., M.1.E.E., F.R.Ae.S., F.R.S., Scientific Adviser 
on Telecommunications, Ministry of Aircraft Pro- 
duction ; and Mr. F. C. Yapp, deputy chairman, 
Messrs. Vickers-Armstrongs Limited, and acting 
chairman, Messrs. English Steel Corporation, Limi- 
ted. The distinction of Knight Commander of the 
Order of the British Empire has been conferred upon 
Dr. C. G. Darwin, M.C., M.A., Se.D., F.R.S., Director 
of the National Physical Laboratory, and that of 
Companion of the Order of the Bath, upon Dr. H. J. 
Gough, M.B.E., D.Sc., M.I.Mech.E., F.R.S., Deputy 
Controller-General, Research and Development, 
Ministry of Supply, and upon Engineer Rear-Ad- 
miral H. W. Wildish. Among the new Commanders 
of the Order of the British Empire are Mr. R. S. | 
Chipchase, chairman and managing director, Tyne 
Dock Engineering Company, Limited, South Shields ; 
Mr. L. H. Downs, M.A., M.I.Mech.E., chairman, 
Hull Reconstruction Panel and managing director, 
Messrs. Rose, Downs and Thompson, Limited ; 
Colonel (temporary Brigadier) E. L. Farley, late 
R.E.; Mr. C. D. Gibb, M.E., M.I.Mech.E., Director- 
General, Weapon Production, Ministry of Supply ; 
Mr. J. Gray, M.Inst.C.E., M.I.N.A., Superintendent 
Engineer, The Union Castle Mail Steamship Com- | 
pany, Limited ; Engineer-Captain A. C. W. Mears, 
R.A.N. ; Commander E. R. Micklem, R.N., general 
manager, Messrs. Vickers-Armstrongs Limited ; 
Mr. G. H. Parker, chairman, National Joint Council 
for the Building Industry ; Mr. L. Roberts, general 
manager, Manchester Ship Canal Company ; Mr. A. 
Stevenson, M.I.N.A., lately Deputy Director of 
Merchant Shipbuilding, Admiralty; Mr. H. E. 
Walker, O.B.E., M.Inst.C.E., Deputy Director of 
Public Works, Nigeria; Mr. W. L. Watson, 
A.M.Inst.C.E., Head of the Engineering Contracts 
Branch, Crown Agents for the Colonies; and 
Engineer-Captain B. J. H. Wilkinson, R.N. Briga- 

dier H. E. A. Morris, Deputy-Director, Ordnance 
Services, G.H.Q., India ; Brigadier C. V. 8S. Jackson, 
Chief Engineer, Southern Command, India; Engi- 
neer-Captain J. Beggs, R.I.N., Director of Ship- 
building, India ; Colonel E. A. Glennie (late R.E.), 
Director, Survey of India; Mr. J. L. Grant, I.S.E., 


Mr. R. Illingworth, M.I.Mech.E., M.I.E.E., engineer 
and general manager, Poplar Electricity Under- 
taking; Mr. H. J. Mulleneux, A.M.I.E.E., Chief 
Electrical Engineer, G.I.P. Railway, Bombay ; 
and Mr. F. G. Percival, general superintendent of 
mines, Tata Iron and Steel Company, Limited, 
India. Among the new recipients of the M.B.E. 
are Mr. H. B. Adams, A.M.I.Mech.E., Divisional 
Electrical Engineer, N.W. Railway, Lahore, India ; 
Mr. A. Collins, outside manager, Messrs. Vickers- 
Armstrongs Limited; Mr. W. T. Eccleston, Execu- 
tive Engineer, Public-Works Department, Punjab ; 
Mr. J. V. 8. Edwards, Assistant Director of Engi- 
neering, Railway Department, India; Mr. A. 
Gravell, A.M.I.Mech.E., Superintending Engineer, 
Nahan Foundry, Sirmur State, India; Mr. W. P. 
Haldane, B.Sc., M.Inst.C.E., Deputy City Engineer, 
Edinburgh; Mr. P. C. Hinds, works manager, 
Messrs. Sperry Gyroscope Company, Limited ; Mr. 
T. Parks, A.M.I.Mech.E., assistant works manager, 
Gun and Shell Factory, Cossipore, India ; Mr. J. B. 
Paterson, works manager, Messrs. Beardmore 
Diesels, Limited, Dalmuir; Mr. H. C. Walker, 
Senior Engineer-Surveyor, Ministry of War Trans- 
port ; and Mr. F. C. Wilson, District Superintendent, 
London and North Eastern Railway, Stratford. 


Tue ASsociATION OF CONSULTING ENGINEERS. 

The report of the Committee of the Association 
of Consulting Engineers for the year ended April 30, 
1942, shows a net increase in membership of 15 
during the year, the total standing at 168, of whom 
only four are listed as non-practising. The chair- 
man of the Committee during 1941-42 was Mr. 
Godfrey Taylor, M.A., M.Inst.C.E., principal of 
Messrs. John Taylor and Sons, who has now been 
succeeded by Mr. H. J. F. Gourley, M.Eng., 
M.Inst.C.E., of Messrs. Binnie, Deacon and Gourley. 
It may be noted that Mr. Taylor’s father, the late 
Mr. G. Midgley Taylor, was the first chairman of 
the Association and held that office for three years, 
from 1913 to 1916. An important part of the 
Association’s work since its inception has been the 
formulation of professional rules and practice, and 
the compilation of a scale of fees. The sub- 
committee appointed to revise the pamphlet in 
which these are embodied completed their delibera- 
tions in February, 1942, and their findings were 
published in a new edition, which was placed on 
sale in March. In this revision, effect was given to 
the 1940 amendments to the articles of association, 
and the portion dealing with the relations between 
client and consulting engineer was entirely re- 
written, a definite scale of fees being included for 
the first time. Copies can be obtained from the 
secretary, Mr. Edward Baynes, C.B.E., at the 
offices of the Association, 28, Victoria-street, West- 
minster, S.W.1. During the year, the Committee 
have maintained contact with the various Govern- 
ment departments, and, among other results, have 
reached an informal agreement, now awaiting official 
approval, with the Ministry of War Transport 
regarding the employment of consulting engineers. 
The scale of fees incorporated in this agreement is 
inclusive of bills of quantities and certain other 
services which usually form the subject of special 
charges. The Association has been able to assist 
the supply departments on various occasions, in 


reply to inquiries, and, during his term of office, 
the chairman made 23 nominations in response to 
requests for the services of consulting engineers. 
With the concurrence of the British Standards 
Institution, it was arranged that the Association 
should be represented on the Building Divisional 
Council, and on the Industry Committees and 
Technical Committees of the Building and Engi- 
neering Divisions. 


Tue GOVERNMENT Fue Po icy. 
The two-days’ debate on the Government’s fuel 





A.M.Inst.C.E., Superintending Engineer, Sind ; and 
Lt.-Col. E. McK. Taylor, Director of the Irrigation 
Research Institute, Punjab, are appointed Com- 
panions of the Order of the Indian Empire. Mr. 
C. H. Green, Principal Examiner, Patent Office, 
Board of Trade, becomes a Companion of the 
Imperial Service Order. The distinction of O.B.E. 
has been conferred upon Mr. E. Astbury, chief engi- 


policy ended on June 11, as it was expected to do, 
with the adoption by the House of Commons of the 
fuel plan as outlined in the White Paper, the pro- 
posals in which were discussed in a leading article 
in last week’s issue of ENGINEERING. The voting 
was all but unanimous, 329 Members supporting the 
Government scheme, and only eight the amend- 





ment, proposed by Mr. Maxton, calling for nationali- 


neer, Liverpool Gas Company; Mr. G. J. Brown, sation of the coal industry. The Government 


Deputy Director, Tank Supply, Ministry of Supply ;' motion was put by Sir John Anderson, who reviewed 
° 


the war-time vicissitudes of the industry. The first 
winter of the war, he recalled, was one of exceptional 
severity and it was decided to build up large stocks 
in readiness for the winter of 1940-41 ; but air raids 
interrupted transport to some extent, although 
much had been done to overcome this disability. 
The drain of man-power from the industry, follow- 
ing the fall of France, led to the application of the 
Essential Work Order, and 33,000 men were brought 
back to the mines out of more than 70,000 cases 
reviewed. At the end of the winter of 1941-42, coal 
stocks were a million tons more than at the corres- 
ponding period a year before ; but the man-power 
wastage was only checked, and the intake of new 
labour was only sufficient to balance the loss through 
death, illness and superannuation. The output per 
man per shift had declined steadily, the fall being 
about 8 per cent. to the beginning of the present 
year, but the number of shifts worked had increased 
to an average, in recent weeks, of 5-66, which was 
the highest on record. If a saving of the order of 
six million tons could be made in domestic consump- 
tion, it would be possible to finish the coming winter 
with stocks at a safe level and a margin in hand for 
contingencies. He took the view, more than a 
year ago, that it was necessary to have a rationing 
scheme in readiness, and steps were taken then to 
prepare it; he hoped, however, that it would be 
possible to manage without rationing, and gave an 
assurance that no scheme fgr rationing would be 
brought into operation without an opportunity being 
afforded to debate the subject. The Government’s 
proposal was to take full operational control of the 
industry, without interfering with its financial 
structure, which was very complicated. Thought 
would have to be given to the future of the industry 
as soon as the preoccupations of the war permitted, 
but the White Paper did not prejudge that question, 
and the experience gained in the working of the 
present scheme might help towards a solution. He 
congratulated Major Gwylim Lloyd George on his 
appointment as Minister of Fuel. In the course of 
the debate, Major Braithwaite, who had previously 
urged an extension of opencast mining, to utilise 
the 50 million tons of coal which lay within 30 ft. 
of the surface, said that 85 sites had been found, of 
which 22 were being worked. Prospecting was 
nearing completion on 43 more sites, and another 
20 were under consideration. He was informed by 
the Director in charge of the operations that by 
June 25 the production would be 10,000 tons a day, 
and by July 25 it would be 32,000 tons a day, or 
nearly 10,000,000 tons a year. 


Tue Institution oF Gas ENG'NEERS. 


The 79th annual general meeting of the Institution 
of Gas Engineers was held in London on Wednesday, 
June 10, the retiring President (Sir Frederick J. 
West, C.B.E.) occupying the chair. In the ballot for 
the election of the officers and members of Council 
for 1942-43, the following were elected: President, 
Mr. E. V. Evans, 0.B.E. ; vice-president, Mr. S. E. 
Whitehead, J.P., B.Sc.; auditors, Mr. Stephen 
Lacey, B.Sc., and Mr. Alfred Morland, F.C.A. ; 
ordinary members of Council, Dr. Harold Hartley, 
Mr. R. D. Kempster, Mr. R. H. Duxbury and Mr. 
Thomas Reynolds. Mr. John Terrace was re-elected 
honorary secretary. The formal business being com- 
pleted, the retiring President presented the Institu- 
tion bronze medal for 1941 to Mr. J. B. Walsh 
(associate-member) for his paper on “ Co-ordination 
of Low- and High-Pressure Gas Supplies,” read at 
a meeting of the Manchester and District Junior 
Gas Association on February 1, 1941. Sir Frederick 
West then delivered his presidential address, in 
which he reviewed the position of the gas industry 
under present conditions and outlined the trend of 
its future development. On the conclusion of the 
address, the annual meeting was adjourned while a 
general meeting was held of the contributors to the 
Institution’s Benevolent Fund, the report and 
accounts of which were adopted as circulated. The 
annual meeting was then resumed, six short papers 
being presented on the general theme of “ The Gas 
Industry : Further Considerations on Efficiency and 
Development.” These papers were: “ The Policy 





and Scope of the Gas Research Board,” by Mr. E. V. 
Evans, O.B.E.; ‘“‘ The Gas Industry in relation to 
Post-War Domestic Architecture,” by Mr. E. 
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Crowther, M.Eng., A.M.Inst.C.E. ; “ Scientific Con- | 
trol in the Retort House, and its Contribution to 
National Fuel Economy,” by Dr. T. Campbell | 
Finlayson, M.Sc.; “‘ The Design and Operation of | 
Gas-Fired Industrial Equipment in Relation to| 
National Fuel Economy,” by Dr. E. A. C. Chamber- 
lain ; “* The Contribution of the Gas Industry in the 
Domestic Field to National Fuel Economy,” by 
Dr. Harold Hartley ; and “ University Training and 
the Gas Industry,” by Dr. D. T. A. Townend. The 
report of the Council for 1941-42 showed a slight 
increase in the membership, which, at December 31, 
stood at 1,780. The Institution has been associated 
with various Government departments on technical 
matters relating to the war, both directly and 
through the medium of the Gas Research Board. 
Mr. E. V. Evans, O.B.E., is a member of the Fuel 
Efficiency Committee appointed in September, 1941, 
by the Mines Department ; and the Institution was 
consulted by the Advisory Committee on Benzole 
Recovery, of the same Department, regarding the 
compulsory operation of benzole recovery plant at | 
gas works and coke ovens, prior to the issue of the | 
Emergency Regulation (S.R. and O. No. 1714) on | as a blacksmith ; a combination of parental circum- 
this subject. In March, 1942, on behalf of the| stances which may have been responsible to a great 
Ministry of Supply, the Institution circulated to all |}extent for the practical engineering ability and the 
a undertakings . memorandum by Dr. A. Key financial acumen that were manifested in his son, 
(research chemist to the Liquor | Effluents and whose formal education was unusually brief. At 
Ammonia Committee) on the operation of gas-works | the age of 5, he was sent to the local Presbyterian 
plant to secure the mafimum recovery of ammonia. Church school. but he remained there only six 
The Gas Research Fellowship of the Institution WS | vears. His declared ambition was to be a marine 
awarded by the Senate of Leeds University to Dr. engineer ; but family circumstances obliged him 
J. E. Garside ; the Arthur Duckham Research | to go to work, when he was still under 12 years of 
Award was given fore thind year to Dr; BC. W-| age, an ofce boy in Glagow ruilway office, where 
edie ceniieed erm 4 . the Corbet Woodall eventually he became junior clerk and stenographer. 
Ps ‘hol hi ; est —? arded to M | At the age of 17, he secured a post in Liverpool as 
Scholarenip in gas engineering was awarded to Mr. | 4 clerk with the Cunard Steam Ship Company. His 
zs re pg ee 7 en ah. a Ms per wr | duties took him much on board the ships, where 
ee ONES SCHOMATSMUP LO Mr. JOSepR Vales | he lost no opportunity of exploring the engine 
for a third year. | rooms, but he was still a clerk when, in November, 
| 1882, he went to the United States. His first 
employment there was with the Baltimore and 
This year’s summer meeting of the Newcomen | Ohio Railroad. In his spare time, he studied elec- 
Society, like that of 1941, was only a one-day | trical engineering, becoming maintenance super- 
function, but the party which went to Colchester | visor in the Baltimore and Ohio Telegraph Com- 
on Thursday, June 11, contrived, as usual, to | pany. His next move, in 1888, was to the Brush 
cover a considerable historical and technological | Electrical Company, at Cleveland, Ohio ; and thence 
range in the limited time at their disposal. From | to Chicago, as electrician for the same company. 
the former standpoint, the programme arranged /|In the following year, he was appointed district 
by Dr. H. W. Dickinson, M.I.Mech.E., joint honorary engineer under the Chicago municipality, for whom 
secretary, contained such a variety of architectural | he undertook the design and construction of the 
and antiquarian interest that it was difficult to| electric lighting system in the South Park area. In 
accord precedence to any particular item. Tech-| 1893, he went to Detroit as municipal engineer and 
nologically, the principal attraction which guided | constructed an electric-lighting station there; but 
the selection of Colchester as a centre was the| municipal politics were repugnant to his forthright 
almost legendary figure of Dr. William Gilberd,| mind and, in 1896, he seized the opportunity to 
the Sixteenth-Century physician, physicist, and | resign, to become vice-president and general manager 
author of De Magnete Magneticisque Corporibus,| of the Edison Illuminating Company. When the 
who has been described as “ the father of electrical | Detroit Edison Company was formed in 1903, he 
science.” Gilberd (as the name is spelt on his | continued in the same capacities, eventually becom- 
memorial in Holy Trinity Church, Colchester, | ing president in 1912. Twenty-eight years later, as 
although the Dictionary of National Biography | stated, he relinquished the presidency, but retained 

elects to call him Gilbert) was born and lived at | the position of chairman of the executive. 
Tymperleys, a house in Trinity-street, a great part Dr. Dow, who held honorary degrees from the 
of which remains as he knew it. He was the first | Universities of Michigan and Detroit, and from 
to use the experimental method in the study of | Wayne University, was a pioneer in many elec- 
science. His work was the subject of an article by the | tricity supply developments. He urged the adop- 
late Mr. Conrad W. Cooke in ENGINEERING, vol. 48,/| tion of 60-cycles transmission at a time when 
pages 717 and 729, (1889), and of monographs by | 25 cycles was almost universal in the United States ; 
Professor Silvanus Thompson, who was also largely | introduced the distant-controlled rotary converter 
and the demand meter ; established the practice of 


responsible for the translation of De Magnete, 
published in 1900 (the tercentenary of the publica-| placing the generating station at the centre of the 
distribution area, with high-voltage transmission 


tion of the original) by the Gilbert Club, of which 
Cooke and Thompson were honorary secretaries. |to substations; and encouraged the adoption of 
The visit to Tymperleys, and an examination of | electricity by rating reforms that were regarded at 
the Roman and Norman work in the Castle and | the time as revolutionary. He was a past-president 
Priory occupied the Newcomen Society’s members| of the American Society of Mechanical Engineers, 
during the morning of their excursion. In the| and a prominent member of the American Society 
afternoon, the party proceeded to Cannock (water) | of Civil Engineers and of the American Institute of 
Mill, which was shown at work by the miller, | Electrical Engineers, which awarded him the 


Mr. A. E. Pulford. This mill was rebuilt in 1841,| Edison Medal in 1936. Among other activities, 


OBITUARY. 
DR. ALEXANDER DOW. 


Tue June Journal of the Institution of Mechanical 
Engineers contains the announcement, which will 
be received with widespread regret among power- 
station engineers, of the death of Dr. Alexander 
| Dow, for 28 years president of the Detroit Edison 
| Company and a notable pioneer in the development 
of the modern large generating station. Dr. Dow, 
who was elected an honorary member of the Institu- 
tion in 1937, was responsible for the design of the 
Delray station of his company, which aroused par- 
ticular interest at the time of its construction, and 
for the still better known plants at Trenton Channel 
and Conner’s Creek. He was 80 years of age and 
had been associated with electricity generation in 
Detroit for nearly 50 years. 
| Alexander Dow (or “ Alex,”’ as he was more 
generally known) was of Highland descent, and 
was born in Glasgow on April 12, 1862. His father 
was an accountant, but had been trained at first 


THe Newcomen Soctery. 





but incorporates the mechanism, attributed to the| he was a past-president of the Board of Water | 


designs of Telford, from the earlier structure on Commissioners in Detroit, and, since 1932, District 
the same site. Subsequently, a return was made /| Chief of Ordnance, United States Army. He died 
to the town to study in detail, under the guidance | at Ann Arbor, Michigan, on March 22. 
of Mr. H. W. Poulter, assistant curator of the | read, a clear thinker and a forceful writer, he will 
Colchester and Essex Museum, the exhibits of | be remembered with affectionate regard by many 


JUNE 19, 1942. 


LETTERS TO THE EDITOR. 


POST-WAR PROSPECTS. 
To tHe Eprror oF ENGINEERING. 
Stmr,—Like most Englishmen, I am a_ born 
individualist. I have always sympathised with Si: 
Ernest Benn’s views, and a little book of mine was 
| among those displayed in his “ Individualist Book 
|shop.”’ Sorely against my will, therefore, have | 
| been convinced that “* market restoring,”’ as Strachey 
| calls it, is a lost cause. Individualistic enterprise is 
|doomed. As Keynes complains, capitalism has not 
taken in time the steps necessary, in his opinion, to 
save it from destruction. The masses refuse any 
longer to put up with its recurring crises. “ Dis 
| tributism * found no supporters. Big Business is 
| now consciously aiming at State Socialism. Any 
| how, the present generation seems less afraid of 
| fighting Huns in single-seaters in war than of free- 
lancing in business, invention, and other daring 
enterprises in peace. Admittedly, the odds are even 
| worse in the latter case than in the former. 
| These facts do not in the least affect the position 
| we shall face after the war. Whatever the form of 
| our economy, however perfectly it may be planned, 
or alternatively, however free it may leave individual 
| initiative, we shall have to export goods or services 
| to get raw materials, food, and some other of the 
| barest necessaries. If we are to maintain anything 
resembling our pre-war standard of living, we shall 
| have to export lots and lots more goods to pay for 
|it. These facts are not in the least affected by the 
| form of our economy, by tariffs, or by anything 
| other than the fact that one cannot have something 
for nothing. They apply to any area you like to 
mark off on the map—Scotland or Surrey, say—as 
| against the rest of the world. Exports and imports 
| must balance in value, unless certain black marks on 
| paper are acknowledged as binding. These will mean 
| that our exports must exceed our imports in value. 
| There are four sorts of exports: competitive in 
| price, competitive in quality, competitive in sales- 
|}manship, and non-competitive. Our enormous 
| affluence in the last century was founded on the last 
|class. We were the pioneers in industrial inven- 
tion, and steam engines, locomotives, textile machin- 
ery, and a host of other articles were only to be had 
from us. Soon, our machine-made products under- 
cut the local or other hand-made products every- 
where. Our mechanical craftsmanship began to 
tell, and we beat the world in quality. Only our 
salesmanship was weak ; we were too proud to coax. 
Where are we now? Round about 1880, the 
foundations of the present industrial age were being 
| laid—electric lighting and power distribution in 
New York, electric traction in Berlin, overhead 
ow transmission in Munich, the internal-com- 








bustion engine in Stuttgart, the telephone in Boston, 
synthetic dyes in Mannheim. We, on the other 
hand, were discovering that pioneering does not pay. 
|Our great inventor-industrialists had departed, 
leaving only the names of their firms as memorials, 
and these firms, once the pride and joy of the 
industrialists and their families, have come more 
and more under purely financial control. Their 
shareholders are anybody with money to invest ; 
the question of pride does not enter into policy. 
| Experience has shown that a firm rarely suffers 
severely by competition from new outside develop- 
ments ; it is very quickly able to acquire rights, if 
they exist, to enter the market with these develop- 
ments. “ Waiting and seeing” pays better than 
pioneering. Even where we have done some late 
pioneering, we have lost the lead. Where are the 
best wireless sets to be obtained ? Where is the 
most modern practice in steam engineering ? What 
about artificial fibres ? 

I venture to suggest that the most important 
matter for those considering post-war conditions is 
to examine ruthlessly into our position, as regards 
the most modern developments, in relation to other 
countrles. The effort we made after the last war 





Widely | in this direction has barely sufficed to slow down the 


rate at which we are falling behind. 
| technical and trade journals should call upon experts 


Editors of 


technical interest (more especially, relics of local | British as well as American engineers as one of the | to report frankly; with special regard to the 


handicrafts) preserved there and in the Castle. 


| outstanding figures in modern electrical development. |! numerous cases where British inventions have been 
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developed abroad, frequently by the inventor, who 
has found no support here. 

Our research associations and research depart- 
ments of firms, excellent as are their labours, do not 
touch the problem. They inevitably tend to have 
their energies absorbed in minor problems and 
manufacturing troubles. What of the support 
needed by the Marconis, Bairds, Wrights, Parsons, 
Baekelands, and so on, of to-day? We are still 
producing inventive brains as abundantly as ever ; 
of that I am convinced. But they are now dis- 
heartened from the start. Everywhere they meet 
with the bureaucratised technical offic ial, who, what- 
ever his secret sympathies may be, has no intention 
of risking his position in the firm by supporting real 
pioneering. Our planned economy, if it is to pro- 
duce goods for export in competition with other 
countries, will have to find some form under which 
pioneer work can be done in peace with the same 
energy and lavish support which it finds in war. 
In the latter, it is our habit to hold the enemy with 
inferior armament while we are rapidly applying our 
quicker and more inventive brains in producing 
armament superior to his. But peace is a long, slow 
affair. When our tanks are outclassed in the 
Libyan heat and dust, we get a shock; no such 
shock occurs when the Germans or Americans gradu- 
ally push out our products from market after market 
because theirs are up-to-date and ours are not. 

Yours faithfully, 
H. Starrorp HatFIiELp. 
Hildersham, Cambridgeshire. 
June 8, 1942. 


To THe Eprror or ENGINEERING. 


Sir,—It is unfortunate that you should confer 
the authority of your approval on the faulty eco- 
nomics and timorous outlook shown in the report 
on post-war reconstruction issued by the F.B.I. 
This country has never paid for its imports of 
foodstuffs and raw materials by “the export of 
capital.” On the contrary, capital invested abroad 
has helped to finance our own exports. As, in this 
century, hundreds of millions of pounds’ worth of 
such investments have been written off as the result 
of political action in other countries and of destruc- 
tion by war and revolution, our exports to a like 
value have been wasted. 

Again, “importing beyond our ability to pay ” 
as a continued practice is not, in itself, a likely cause 
of national bankruptcy. The danger lies in the 
possibility of Governmental attempts to finance the 
deficit by borrowing abroad as a method of “ ex 
change control.” Given freedom of movement of 
goods and currency, any overbuying from abroad will 
set in train economic forces which will, with auto- 
matic precision, discourage imports and foster 
exports, and these forces will be, with mathematical 
exactitude, in proportion to the need. If persistent 
overbuying led to sterling losing half of its purchasing 
power in terms of American dollars, we should need 
to export two locomotives, two tons of coal, two bales 
of cotton goods, for the same quantity of foreign 
products which the Americans could buy for one 
each of these articles. We should have to work 
harder ; but we should be favoured in the export 
market. 
war alternative (which would be carried to extremes 
by the F.B.1. recommendations) of a “‘ favourable ” 
rate of exchange and wholesale unemployment. 

If, in the years when this war is over, there is 
not enough intrinsic merit and enterprise in our 
industrial methods to enable us to survive in a 
world of free competition, then it is idle for us to 
pin our faith to restrictive devices carried out by 
civil servants at the dictation of politicians advised 
by trade societies who are shaky in the elementary 
principles of economics ; and it is both saddening 
and anomalous that we should strive to convert 
Americans to a point of view which our forefathers 
would have scorned, so very soon after Americans 
have adopted the views of our forefathers. 

Yours faithfully, 
W. K. Forster, 
Deputy General Manager, 
The de Havilland Aircraft Company, Limited, 
Airscrew (Northern) Division, Bolton. 
June 10, 1942. 








Such a prospect is better than the pre- | 
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ILLUSTRATING THE TECHNICAL 
LECTURE.* 
By E. 8. Tompxtiys, B.Sc., A.R.P.S. 
(Concluded from page 475.) 


THE modern colour transparency processes should be 
used for technical lecture illustration whenever colour 
is involved in the subject under discussion. Dufay- 
colour can be used for either miniature or standard- 
size slides, the film transparency being bound up 
between two cover glasses. The dye-image processes, 
such as Kodachrome, are only available in 35-mm. film, 
although the larger sizes were being imported experi- 
mentally from America in 1939. The user of 2-in. 
slides finds all manner of luxurious aids on the market 
to help him; for example, transparency holders, in 
which the frame of colour film, or other transparency, 
is held in a Bakelite or metal frame, with the necessary 
thin cover glass. Convenience and speed are the chief 
advantages which offset the relatively high cost of 
these accessories. Cheaper transparency holders, made 
of cardboard, should be avoided if the slides are to be 
shown in a lantern and not merely in a magnifying 
table viewer, since the cardboard tends to become damp 
and to steam up when put into the hot lantern. 

In the preparation of diagrams and maps, for pro- 
jection as lantern slides, boldness and simplicity are 
the main objectives; it is always better to re-draw 
an existing graph or diagram rather than to make a 
complicated and obscure slide. When, however, such 
slides are made by copying figures from books or 
journals, the smallest diagrams make the best slides, 


higher, and the resulting screen picture is bolder. 
Copies of halftone and three-colour block illustrations 
may also be used, providing that the projected picture 
is kept small in size so that the texture of the reproduc- 
tion is not too obtrusive, but they are of a makeshift 
nature and are always inferior to real photographs or 
drawings. 

The older forms of lantern are now giving place to 
more modern types of highly-developed functional style. 
The oil lamp, the acetylene burner, the limelight, the 
thorium pastille, and even the electric arc, have all 
been ousted by the modern projection lamp, which, in 
250-watt, 500-watt and 1,000-watt ratings, is capabie of 
meeting the requirements of halls and audiences of any 
size. The standard 3}-in. projector can be used to 
show miniature 2-in. slides, and to give the same size 
screen picture as with the standard slide, by fitting an 
interchangeable lens of appropriately shorter focal 
length. Strictly, a short-focus condenser should be 
fitted at the same time and the projection lamp brought 
up to the closer focal point, in order to keep up the 
standard of screen illumination, but it is often sufficient 
to change over the projection lens, especially if mixed 
batches of slides are being shown. In the 2-in. size, 
a range of miniature projectors is available, with high- 
efficiency lighting and optical systems, and with objec- 
tives of cine-projector type. 

All slides, whatever their size, should be spotted to 
indicate which way they go into the lantern to produce 
the correct image on the screen. One of the minor 
problems is to ensure that they are projected in the 
correct order. If the slides are made up into per- 
manent sets, they may be numbered so that the lantern- 
ist can check the sequence. The alternative is to rule 
a diagonal line in white ink across the top edges of the 
whole set, so that it can be readily seen if everyone is 
present and in order, by checking the unbroken line. 

A third type of slide material is the filmslide. This 
consists of a strip of cine film with a series of positive 
pictures on it, all in the same direction, with the vertical 
axes lengthwise of the strip. Apart from the ad- 
vantage of cheapness, the filmslide has the convenience 
of extreme lightness and portability. Special pro- 
| jectors are made to show the strips. These are of 
very modern design, including a high-efficiency optical 
system, usually with a 12-volt bulb, fed by trans- 
former, resistance or battery. Filmslides may be 
shown in other types of projector, but care must be 
taken to avoid overheating, which leads to cockling 
of the base strip, with consequent focussing difficulties 
and loss of definition. The material is liable to damage 
by scratching and other mechanical means, as well 
as by overheating, which to some extent offsets the 
reduced cost and the advantage of the light weight and 
portability. 

The alternative to the use of slide transparencies 
}is the episcopic system of projection, in which an 
| enlarged screen image is obtained direct from 4 print 
| on paper, or a post card, or even a small opaque solid 
| object itself. The principle of such apparatus is 
| simply that of brilliant illumination of the print or 
| object to be projected and the use of a large aperture 
lens to give as bright an image of it as possible on the 
screen. Generally, the high-class episcopes have pro- 











* Reprinted from The Photographic Journal, April, 
1942. Abridged. 


because the proportion of line thickness to total size is | © 


vision for the projection of diascopic or transparency 
slides as well, and are then known as epidiascopes. 
A special form of episcopic projection is used in some 
medical schools, in which a class in an adjoining lecture 
room are enabled to watch the projected image of a 
surgical operation which is taking place under an 
episcopic projector in the operating theatre. 

The days of the large 12-ft. linen lantern screen, 
stretched on its sectional bamboo frame, are gone. 
The modern screen is usually part of the wall behind 
the lecture table. The alternatives are a roll-up 
screen, coated with good whitewash or distemper, 
or with a white pigment such as magnesis or titanium 
oxide, with gum or size as an adhesive; or, alter- 
natively, some kind of a reversible blackboard with the 
back surface painted with one of these white prepara- 
tions. If a fairly small screen is used, with a powerful 
illuminant, simple diagram or tabulated slides, black 
on a white ground, may be projected in broad day- 
light and made visible to a fairly large audience. 

The standard film of the commercial cinema is 
35 mm. wide, and runs at 24 pictures (14 ft.) per second, 
replacing the older 16 per second of the silent film. 
This standard film is not used for work of limited 
appeal, such as technical illustration, but a sub- 
standard gauge, which is cheaper and more con- 
venient, is employed. The most used sub-standard 
film is 16mm. wide, and this should be used whenever 
possible for the sake of standardisation. It is avail- 
able in silent form, also as sound film, with sprocket- 
holes along one edge only and the sound track cua the 
other. Such film will usually be taken in a 16-mm. 
sub-standard camera for technical purposes, but such 
iginal films can be supplemented by a wide range of 
material available in the form of sub-standard reprints 
from commercially-produced 35-mm. films. For such 
purposes as laboratory records, the still smaller half- 
width 8-mm. film may be used for the sake of cheapness. 
Dual-p projectors ate available to take Poth 
forms of film. It is not possible to show 16-mm. 
sound film, even in mute form, on a 16-mm. silent 
projector, although silent film may readily be run on 
a 16-mm. sound projector. Attempts to project sound 
film through a silent machine, with double sprockets 
to take film perforated on both edges, will lead to the 
destruction of the sound track. 

Although there would appear to be no great diffi- 
culty in replacing slides by cine film, the first trial 
always reveals unexpected troubles. The lantern slide 
is the perfect visual accompaniment to a talk. At- 
tempts to extract the same subtlety of service from 
an unprepared cine film can only fail. The film runs 
fleeting on at its steady 16 frames or 24 frames per 
second, and attempts to give an independent lecture 
while it runs are hopeless. For the perfect cine lecture 
the most careful preparation and co-ordination of 
visual and oral matter is necessary. The better way 
is to write the lecture or commentary first, timing each 
section carefully, and then to take the necessary film 
to illustrate the commentary. It is far cheaper of 
effort, time and cash to map out carefully exactly what 
is wanted to make the complete film, than to take 
pictures lavishly and afterwards to undertake the 
difficult task of selecting the material to be shown. 
The second method must, of course, be adopted where 
existing film has to be prepared for presentation, with- 
out any possibility of taking any supplementary shots. 
Here the film must be carefully edited, and then the 
commentary prepared to fit it exactly. This is best 
done by constructing a dummy scenario or treatment, 
based on the already existing film, giving the length 
of each scene and details of all the points to be mentioned 
in the commentary on each scene. 

Whichever method is adopted, the following points 
should be observed. The running time of the com- 
mentary should be slightly shorter than that of the 
film, for every scene. This eliminates the feeling of 
breathlessness which inevitably results when an 
endeavour is made to cram a long commentary into 
the running time of a short film. At the end of every 
scene or “ shot” there should normally be a pause of 
a few seconds. The above notes are written to apply 
to the preparation of a commentary to be spoken to 
a specially prepared silent film. They apply with 
even more force to commentaries to be recorded on 
sound film. 

Mention must be made of the possible use for tech- 
nical illustration of various special cinematographic 
techniques. These include the familiar slow-motion 
and ultra-slow motion, which slow down rapid pro- 
cesses and make it possible to follow them readily; 
8 ed-up motion, used with great success for watch- 
ing the growth of plants or building operations ; stop- 
motion, used in step-by-step following of rapid pro- 
cesses; and the animated cartoon. The latest deve- 
lopments in which the modern ultra-rapid film emul- 





sions are coupled with the stroboscope, the oscillo- 


| scope and the thiotron lamp, are well worth study by 


the technician who has a high-speed motion problem 
to demonstrate. Colour film is also available in the 
sub-standard 16-mm. gauge. 
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RECONSTRUCTION.* 
(Concluded from page 477.) 


The Organisation of Industry.—This heading deals, 
inter alia, with the function of management, the 
optimum size of the unit in different industries, financial 
policy and many cognate matters ; but these are really 
problems which are always with industry, rather than 
aspects of reconstruction. For the present purpose, 
we would restrict our consideration to the organisation 
of industry as a whole from the economic point of 
view. This falls into two parts: the way in which 
industries are associated for their general activities and 
advancement in the economic sphere ; and the specific 
problem of association for export activities, which is a 
part of the wider problem. The Trade Association 
movement has greatly developed since the first world 
war. It is the basis on which the Federation of British 
Industries is founded. The following are the main 
objects which such a system is designed to foster: 
the general improvement and development of an 
industry by such means as interchange of statistics ; 
standardisation of methods and details of costings and 
interchange of costings; interchange of methods of 
working; centralisation of research and experiment ; 
technical education and commercial training; stan- 
dardisation of plant, machinery and product ; speciali- 
sation; joint publicity and propaganda; regulation 
of the conditions and usages of trading and their 
application to the various industries; centralisation 
and control of sales; demarcation of territory to allow 
orders to be allotted to the works geographically best 
fitted to carry them out; and the control of sources of 
supply of necessary materials. 

Another most important function of the Trade Asso- 
ciation movement has been to provide an organised 


and authoritative basis on which international indus- | 


trial agreements can be ftegotiated, with a view to 
eliminating uneconomic competition and fostering an 
ordered system of world trade to the advantage of both 
producers and consumers. 
represented by the F.B.I., has been in favour of volun- 
tary association. 
as elasticity, self-government of industry by consent 
rather than coercion, avoidance of the danger of stifling 
new entrants into an industry, and of having to define 
exactly what any given industry may be held to cover. 
There are disadvantages, such as the refusal of some 
firms in an industry to co-operate, the lack of sanctions, 
the emergence of new firms which, for one reason or 
another, do not wish to co-operate but rather, in com- 
petition, to take advantage of the position built up by 
an integrated industry. 

In our opinion, the future organisation of industry 
should be decided hy the industrialists, always subject 
to the overriding principle that it must be in the national 
interest. The F.B.1., which has as its members all 


the important Trade Associations of the country, will | 


consider this question as one of the important items 


of the reconstruction problem. The objective should | 


be to ensure that each industry or, where necessary, 
section of an industry, should possess a Trade Associa- 
tion with clearly defined functions to suit its needs, 
and so organised as to be capable of their efficient per- 


formance. The F.B.I. will be prepared to continue and | 


expand the activities it has undertaken in the past in 
connection with advising trades on questions of 
organisation and helping them, when desired, to form 
Trade Associations or to develop existing ones. 

We must, however, point™out that in the past the 
Government has spo&en with two voices with regard to 
Trade Associations. Some Departments, and notably 
the Board of Trade, have insisted on the importance of 
industry being properly associated in Trade Associa- 
tions. Other Departments, usually those which are 
customers of industry, have adopted a very different 
attitude. They have gone so far as deliberately to 
encourage new firms to take up certain lines of manu- 
facture, when there was already ample or even surplus 
capacity, without any justification for doing so. The 
F.B.1. must place on record that this lack of a consistent 
policy on the part of Government Departments has 
been a serious obstacle to the development of an 
efficient trade organisation movement. 

The second part of the problem is organisation for 
export. Apart from competitive prices, which are 
fundamental, exports depend primarily upon the 
individual, and upon much accumulated knowledge 
and experience of export markets. The British manu- 
facturer has been much criticised, but, in spite of 
numerous difficulties, the United Kingdom up to the 
outbreak of the war was the greatest exporting country 
in the world. The F.B.I. is not prepared to accept the 
accusation that our exporters were imefficient or out of 
date; naturally, systems can be improved, the more 
so since trade and industry are not static but essentially 
dynamic, if success is to be won. 





* Report by the Federation of British Industries to 
the President of the Board of Trade. Abridged. 


In the past, industry, as | 


There are advantages in this, such | 


We do not know to-day the make-up of the post-war 
commercial world. We have, however, in this country 
a new type of organisation, the Export Groups, which 
may play a great part. Their utility must not be 
judged solely by what they have achieved during the 
war. They were formed as part of the machinery of 
the “ Export Drive,” which was modified and largely 
abandoned in view of developments in the w.r situation. 
They have been most useful in dealing with the allo- 
cation of raw materials for export purposes, and in 
focusing many aspects of the export problem for dis- 
cussion with the Export Council and the Board of 
Trade; but their greatest utility may well prove to 
| be after the war. Steps are being taken to re-group 
them on a more logical basis than was possible, in view 
| of the need for quick action, when they were originally 
| formed. A Central Committee is being formed for 
discussion and consideration of policy problems with 
the Export Council, and to maintain co-ordination 
between the groups. It must be pointed out, however, 
| that export trade is only one aspect of British industry. 
| It cannot be divorced from home trade problems, or the 
underlying factors which affect industry. Discussions 
| on these wider questions are the function of the Indus- 
| trial Trade Associations of the country, which represent 
all interests in an industry, while export groups repre- 
| sent only those firms which are interested in export. 
| No development of the export groups, either individu- 
ally or collectively, should be allowed to impair the 
position of those associations which, either individually 
| or collectively, have the task of representing the wider 

interests of industry. Many export groups are based 
on trade associations. This is a policy to be encouraged, 
| and in such cases an export group might well represent 
the export interests of the association. It must be 
| borne in mind, however, that trade associations are 
based on an industry, and export groups often on a 
product, and the two do not always coincide. 

Organisation for export is too comprehensive a 
| subject to deal with in a preliminary report of this 
nature, but certain fundamental considerations are 
obvious. Prices must be right ; personnel and methods 
on the selling side must be satisfactory ; and we must 
consider the extent to which, in future, it will be neces- 
sary for industries to act as a whole in the export 
markets, rather than each individual firm operating on 





its own, often in keen and uneconomic competition with | 
The Government have a great | 
| responsibility in this question of organisation, of regard- | 


other British firms. 


| ing industry as a partner in the national life, and not 
|as an interest which must be regarded with mistrust 
) and suspicion. Our eleventh submission is that 
| industry is prepared to reconsider all the implications 
| of industrial organisation, but the Government on its 
side must define its attitude towards trade associations, 
and pursue a consistent policy towards them. 

Monetary and Financial Policy.—The decisions of 
the Government upon this range of questions will 
depend partly upon international] and partly on national 
| considerations and developments. It is considered 
premature at this juncture to raise specifically points 
dealing with this problem, but the Federation would 
at a later stage wish to formulate and express its views 


| 
| 


the principle of affording a reasonable measure of pro. 
tection in the home market to British manufacturers ? 
This question has international implications and must 
depend to some extent on the international system of 
world trade which eventually is decided upon. The 
future tariff policy of H.M. Government will affect 
relations with foreign Powers, and is bound up with the 
question of Imperial preferences. In the present se: 

tion the problem is raised from the point of view o{ 
the effect which future tariff policy will have on th 
home market. Industry has a lively recollection of the 
effects of unrestricted and often uneconomic competi 

tion in the home market by overseas industries befor. 
a reasonable measure of protection was granted to 
home producers. The future may hold just as great 
and possibly greater dangers. Industry trusts ther 
will be the fullest consultation with industrial interests 
before H.M. Government commits itself to any futur: 
policy on tariff matters. 

The second problem which will need consideration 
is the extent to which the purchasing power of the 
home market can be maintained or developed. At the 
end of the war there will be in the home market a strong 
demand for consumer goods, owing to the restrictions 
in force during the course of it. There should be in 
the hands of the public a considerable volume o/ 
deferred purchasing power owing to returns of taxes, 
accumulations from high wages for which there has 
been no expenditure outlet, and other causes attribut 
able to the war. How far this latent purchasing power 
will be allowed to operate in view of the danger of 
inflation is a matter which will have to be considered, 
since the real difficulty after the war will be for the 
| people of this country to obtain supplies. Owing to 
|raw material and shipping difficulties and to world 
| wide demand, commodities are likely, in the immediate 

post-war period, to be far scarcer compared with 

| demand than during the war. We may anticipate, 
| therefore, that there will be for a time sufficient pur- 
| chasing power in the home market to pay for any 
| volume of consumer goods which is likely to be avail 
able. It will be desirable to control and spread over a 
considerable period the fulfilment of this immediate 
| home market demand for consumer goods. This means 
that rationing of many commodities will probably have 
to be continued beyond the war period. From the 
point of view of the individual citizen, such a delay in 
returning to the ordinary peace-time amenities of life 
may not be welcome, but in the general interest it 
appears unavoidable. 

The demand for capital equipment and the need for 
making good damage through hostile action necessarily 
depend on the course of the war and the ultimate extent 
of the damage suffered. Undoubtedly the range of 
| industries catering for the needs of capital re-equipment 
and physical reconstruction in this country will be kept 
| busily employed for some considerable time. The 
| finance of the vast programme involved will be met to 
| some extent by the operation of the various Govern- 

ment insurance schemes in force but, as already stated, 
industry must be allowed during the war to accumulate 
| reserves for these purposes, and adequate arrangements 
must be made to deal with terminal losses. The pro- 
blem of restarting industry and the other activities of 





| 


when there is a firmer basis upon which to build than | an D 
exists to-day. Two things are agreed: firstly, all | the country on a peace basis is a serious one, needing 
plans for international trade are rendered precarious | Vast financial provisions, but met it must be if an) 


if they are subject to constant and violent exchange | reasonable level of prosperity is to be secured. 
| fluctuations ; secondly, financial policy must be based 
primarily on the needs of industry and commerce. 
|The F.B.I. desires to reiterate the view it expressed 
| many years ago that finance should be the servant of 
industry, and not the master. The primary objectives 
| of monetary policy should be (1) to provide maximum 
| employment ; (2) to maintain prices at a figure at 
| which production can be carried on with reasonable 
| profit; and (3) to promote stability in the price struc- 
| ture and balaneed production both within the home 
market and in the field of international exchange at 
|large. Our twelfth submission is that although it is 
| premature to attempt to arrive at decisions on financial 
| and monetary policy it is recognised that this is an 
| essential element in reconstruction both nationally and 
| internationally ; special importance is attached to 
stability of exchanges and to future financial policy 
being based primarily upon the interests of industry 
| and commerce. 

The Importance of the Home Market.—There remains 
another question of vital importance, namely, the extent 
to which the home market will be a consumer of British 
industrial products, and the conditions under which 
industry will operate within the home market in com- 
petition with foreign manufacturers. Although a 
prosperous export trade is necessary to this country, 
the home market is also essential to the prosperity of 
British industry, both in itself and as forming the 
necessary basis on which exports at a competitive price 
are possible. The problems of export and home trade 
are indivisible and must be regarded as a whole. In 
particular, it is desired to draw attention to two ques- 
tions which will need a decision. In the first place, to 
what extent will future national policy be based upon 





| The time will come when the accumulated deferred 
demands for consumer goods will have been satisfied 
and the immediate needs of re-equipment and re- 
construction largely met. What is then to happen ? 
Are we to face again, as we did after the last war, a 
period of trade depressiongwith millions of unemployed ? 
Such a catastrophe must not be allowed. Much will 
depend on the future level of taxation, and the con- 
suming and investing power of the individual. High 
taxation will undoubtedly largely destroy the latter, 
and will affect the former, not only directly, but by 
leading to changes in the nature of consumption, with 
inevitable effects upon industry. 

With regard to capital goods, it may be that the 
Government will have to consider the need of expendi- 
ture upon public works, to provide an outlet for industry 
when the immediate post-war activity is slackening and 
before the world has really got going again. Such plans 
will not only need careful consideration ; they will also 
have to be prepared well in advance of the time they 
are needed, if they are to be of any service. If this is 
to be done, the most careful consideration will have 
to be given to the planning to ensure that any such 
developments fit into the general picture of reconstruc- 
tion; for example, new arterial roads cannot be 
decided upon until a picture is formed of the probable 
future location of post-war industry and the balance 
between rural and urban populations. Indeed, the 
whole question of the post-war system of internal 
transport, road, rail, canals or coastwise shipping, is 
one of the problems which needs consideration. 

Our thirteenth submission is that the power of the 
home market to consume the products of industry in 
the post-war period is an essential element in recon- 
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struction. The Government should consider how 
this power can be maintained or developed both as 
regards consumer goods and capital equipment, and 
should take industry into the fullest consultation on the 
problems involved. 

General.—In the foregoing sections an attempt has 
been made, as requested by the President of the Board 
of Trade, to bring into relief those major points of 
economic and commercial policy affecting recon- 
struction which need consideration by the Govern- 
ment. Solutions have not been propounded since, in 
most cases, the time has not yet come when it is possible 
to do so. Although expressions of opinion occur in 
some places, they are made in order to develop the 
argument and to raise the possible alternatives which 
lie before the country in dealing with the questions at 
issue. It is realised that, in addition to the matters 
dealt with in this preliminary report, there are many 
questions of great importance to industry to which no 
reference has been made. Such questions, however, 
depend in most cases upon a decision on the main lines 
of policy dealt with in this report. Industry is aware 
that many branches of the Government are studying 
lifferent aspects of the reconstruction problem. The 
picture must, however, be seen as a whole, and for this 
purpose there is a need for the strongest and most 
efficient central authority that can be devised, since 
this problem will eventually become by far the most 
important task facing the Government and country. 

Our fourteenth submission is that consideration of 
the main problems of policy raised in this report, and 
knowledge of the Government’s views thereon, in 
order that industry may have full opportunity of 
expressing its opinion, are an essential first step in 
reconstruction, but will have to be followed by con- 
sideration of many problems, more of detail, but still 
of vital importance to industry. 

Labour Questions.—The Federation of British Indus- 
tries does not deal with labour questions and the 
relations between employers and employed; these 
are dealt with by the British Employers’ Confederation. 
It is clear, however, that the two sets of problems, 
namely, economic and business considerations on the 
one hand, and labour and social questions on the other, 
inter-act upon each other; the more so, since the basis 
of the United Kingdom position in world trade must 
depend upon our prices being upon a competitive level. 
The Federation has been accustomed for many years 
to discuss such problems with the British Employers’ 
Confederation, in order that each body may be fully 
informed of the views of the other, and may thus be 
in a position to put forward opinions which, taken 
together, form a comprehensive and complementary 
statement of British industrial policy. We desire to 
follow such a course with regard to the question of 
reconstruction, and doubtless at the appropriate 
moment the Confederation will formulate its own 
views on the wide range of subjects which fall within 
its province. 





ECONOMIES IN TUNGSTEN STEELS. 


THE recent Order restricting the tungsten content 
of tool steels to 6-5 per cent., except when manufac- 
tured under special licence, indicated the need for 
conserving supplies of this valuable metal. As is 
obvious, a large proportion of the high-speed steel in 
a solid milling cutter could be replaced without loss of 
cutting efficiency by less valuable steels. Important 
research has been carried out in this direction, and some 
satisfactory results obtained by Messrs. Joseph Lucas, 
Limited, Birmingham, are quoted in a leaflet issued by 
the Machine Tool Control, 35, Old Queen-street, Lon- 
don, S.W.1. Chipped or broken teeth in high-speed 
steel milling cutters, drills, and reamers are repaired by 
atomic-hydrogen welding, the welding rods employed 
being made up of discarded portions of high-speec 
drills and taps welded together. It is stated that no 
flux is required and no subsequent heat-treatment is 
necessary, the deposited material being merely finished 
to form and size by grinding. Before welding, the 
cutters are preheated to between 400 deg. and 500 deg. 
(. in order to prevent the formation of local stresses 
during the building-up process, which would result in 
the formation of cracks. In a second process, impor- 
tant savings in tungsten have been effected by deposit- 
ing a tool-steel cutting edge, by metallic-arc welding, 
on to cutter bodies made of mild steel or, preferably, 
3 per cent. nickel steel. Using flux-coated high-speed 
steel electrodes, one or more thin deposits are made on 
each cutting edge. As in the process previously 
referred to, no subsequent heat-treatment is necessary 
and the cutters are finished to the required dimensions 
by grinding. It is stated that excellent production 
performances, comparable with the results obtained 
from solid cutters of 18 per cent. tungsten steel, are 
being obtained from cutters made in this way. The 
saving in high-speed steel is about 90 per cent. and new 
deposits can be applied to the cutting edges indefinitely. 





i | important question.” 


LABOUR NOTES. 


THE special national delegate conference of the 
Mineworkers’ Federation of Great Britain, which met 
in London on Thursday last week, unanimously adopted 
a resolution condemning unofficial strikes and calling 
upon all miners’ lodges to recognise the urgent need 
for coal production and to continue working whenever 
negotiations were proceeding on the subject of wages. 
“ This rank and file conference,” the resolution further 
declared, “does not endorse in any way unofficial 
stoppages of work and trusts that members will accept 
loyally ” its decisions. The conference accepted “ in 
principle ” the Government White Paper on the subject 
of coal, provided the scheme embodies the Federation’s 
proposed amendments on pit management and 
absenteeism. 


The conference also unanimously approved the refer- 
ence of the wages claims to the Board of Investigation 
presided over by Lord Greene. The delegates will be 
recalled, it is understood, to consider the award when 
it is available. The Board has sat daily since Monday 
last week and has taken evidence from the mineworkers 
in support of the application—which is for an increase 
of 10s. a shift for men, 2s. a shift for youths and a 
minimum wage of 41. 5s. a week for adults—and from 
the coalowners against it. In the opinion of the owners 
(the Labour correspondent of The Times says) the 
increase of wages by 4s. a shift for men and 2s. a shift 
for youths with a minimum weekly wage for men of 
4l. 58s. would add 3s. 9d. a ton to the cost of production 
jat the present rate of output. The price of coal is 
controlled and can be raised only with the authorisation 
of the Government. 





The text of the constitution of the new Engineering 
Joint Trades Movement is given in the June issue of 
| the Amalgamated Engineering Union’s Journal. The 
title of the organisation is the National Engineering 
Joint Trades Movement, and the bodies composing it 
are the Amalgamated Engineering Union, the Con- 
federation of Shipbuilding and Engineering Unions, the 
National Union of Foundry Workers and “ other 
organisations deemed to be associated with the engineer- 
ing industry.” Its functions will be the formulation 
of terms of reference, and “the making of decisions 
arising from negotiations,” and “if necessary,” each 
constituent body will use its own machinery to obtain 
the views of its membership. 





A National Negotiating Committee is set up consist- 
ing of seven representatives of the Amalgamated 
Engineering Union and the president and general 
secretary ; eight representatives of the Confederation 
of Shipbuilding and Engineering Unions and the 
secretary and engineering-group chairman; and one 
representative of the National Union of Foundry 
Workers. The chairman is the president of the 
Amalgamated Engineering Union, the vice-chairman, 
the chairman of the engineering-group council of the 
Confederation of Shipbuilding and Engineering Unions, 
and the joint secretaries, the general secretary of the 
A.E.U. and the secretary of the Confederation. Finance 
is to be provided by a proportionate levy on each 
| organisation on the basis of its representation on the 
National Negotiating Committee which is to meet 
“ not less than twice each year or as often as is deemed 
necessary by the officers.” 








It is officially announced that the executive council 
| of the Amalgamated Engineering Union have decided 
| to take the opinion of the members, by means of a 
| postal ballot, as,to the advisability of recalling the 1940 
| Rules Revision Meeting to consider the question of the 
admission of women. Ballot papers are to be issued as 
!soon as possible, and members are urged to take 


| advantage of the opportunity to vote “on this very 


| 

| At a conference in May between the Amalgamated 
Engineering Union and the Engineering and Allied 
Employers’ National Federation, a claim was presented 
by the union for the establishment of a national uniform 
| base rate of 49s. a week, exclusive of London and the 
South. The representatives of the employers stated, in 
| reply, that they could not accede to the application. 
| They were then asked, Mr. Tanner says, if they were 
| prepared to consider the grading or classifying of towns 
so as to reduce the number of district rates in existence, 
and the Director replied that the point was new and 
would have their consideration. . 








The annual report of the Amalgamated Engineering 
Union states that the organisation began 1941 with 
494,454 members and closed it with 605,542. Funds 
increased proportionately, their total value at the end 
of the year being 4,313,541/.—an increase of 614,7771. 
during the twelve months. The principal cash benefits 
cost altogether 490,474/. as compared with 524,558/. 
in 1940, the total expenditure under these headings 








representing about 36-46 per cent. of the contribution 
income, of which 24-66 per cent. was for superannuation 
alone. The number of branches increased from 1,575 
to 1,758. That progress, Mr. Smith, the general secre- 
tary says inthe June Journal, “ has been continued 
up to date and there are no signs of a halt being called 
while hostilities last.” 


In the report on the A.E.U.’s inquiry into the 
munitions’ industry’s production problems “ those in 
authority ”’ are challenged, Mr Smith says in an 
editorial note, to realise that total war effort rests upon 
the degree of confidence and co-operation established 
between employees and managements. ‘ The report 
says,” he continues, “that if the success of Joint 
Consultative Committees rests upon the degree of such 
confidence and co-operation—these in their turn rest 
upon the actual practice of both parties in their day 
by day conduct of the war effort. It is not a case of 
cultivating ‘good fellowship’ across the committee 
table. A friendly spirit in the workshop is very 
valuable. But the real purpose of the machinery of 
joint consultation and co-operation, beginning with the 
workshop committees and going up to the top where 
continuous consultation and co-operation are estab- 
lished with Ministers and Government Departments 
responsible for production, is to put first things first— 
output before profits, good time-keeping before Income 
Tax grievances, victory before post-war fears and 
interests. If our production inquiry has done one thing 
more than another, it has shown quite clearly that the 
workpeople are able and willing to make the effort to 
improve production.” 


The National Union of General and Municipal 
Workers, at its annual conference in Blackpool last 
week, adopted a resolution declaring that in plans for 
post-war reconstruction there must be provision 
whereby the minimum requirements of life are guaran- 
teed as a fixed charge upon industry with the right to 
work or adequate maintenance assured to every able- 
bodied employee. 





Mr. Dukes, the general secretary of the union made 
an interesting contribution to a discussion on the 
position of members employed in the gas industry. A 
demand had been submitted to the meeting that the 
National Arbitration Order should be amended to cover 
local authorities. ‘We cannot,’ Mr. Dukes said, 
‘ continue under the Essential Work Order to have our 
men employed by local authorities tied to their jobs in 
areas where they could secure employment at much 
more favourable rates, and, at the same time, deprive 
them of the right to take their case to the Arbitration 
Tribunal. We have waited some weeks for a pro- 
nouncement on the subject, but I do not think we can 
wait any longer.” 

A force of mobile builders to tackle emergency work 
anywhere in Great Britain has been formed by the 
Ministry of Works and Buildings. Out of 600 builders 
10 compact flying squads have been formed, complete 
with feeding and sleeping accommodation, materials 
and plant. For each squad there are specially designed 
vehicles—three fitted with 16 bunks each and one with 
12—and a kitchen to provide the men with three meals 
a day for seven days. A 5-ton lorry acts as tender 
carrying plant and sufficient materials to enable the 
squad to be independent for seven days. The force, it 
may be added, will also be able to start an urgent job 
for any of the Services in a lonely spot without calling 
for huts, bedding or canteens. 





The International Labour Office—whose headquarters 
are now in Montreal—has published under the title 
‘““ Labour Conditions in War Contracts” an analysis 
of the labour clauses in war contracts and other regula- 
tions applying to war work in Canada, Great Britain, 
and the United States, together with a discussion of 
the problems involved in framing and applying such 
regulations. There are six parts. The first outlines 
the purpose of labour clauses in Government contracts 
and their special significance at ‘the present time. In 
the three parts that follow are summarised the contract 
clauses and similar requirements in Canada, Great 
Britain and the United States which prescribe standards 
of wages, hours of work and other conditions of employ- 
ment on work done under Government contract and, 
in particular, on war work. Part V compares the 
practices followed in the three countries, and the final 
section discusses briefly problems involved in the fixing 
and enforcement of conditions applying to war work. 





The Industrial Labour Review regards the report as 
of interest at the present time primarily because of the 
expansion in war production and, consequently in the 
number of employees affected by the type of regulation 
with which it deals; but as many of the methods 
followed and problems encountered are characteristic of 
peace-time as well as war-time public contracts, the 
analysis of the report has also a wider application. 
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ENGINEERING MATERIALS.* 


M.Eng., B.Sc., and L. Rorwernam, M.Sc. 
(Continued from page 480.) 


Alloy Steels—Work on low-alloy steels has chiefly 
been confined to tests on nickel and nickel-chromium 
steels. These materials are in a number of different 
conditions and have been tested in some cases only at 
room temperatures and in others at elevated tempera- 
tures. The heat treatments, although differing for 
different materials have all consisted of hardening and 
tempering, and although it is not possible to treat the | 
damping results as typical of the hardened and tem- | 
pered condition, there is a tendency for the values to 
be lower than for the normalised carbon steels referred 
to earlier. The full table of damping values obtained 
on these materials is given in Table II from which it 


TaBLeE II.—Damping of Alloy Steels. 





| Per cent. Damping per 
Cycle at Stress of :— 








Temp. | 


Material. j 
Deg. ¢ ‘| 2 Tons 3 Tons; 4 Tons| 5 Tons 

















per per | per | per 
sq. in. | sq. in. | sq. in. sq. in. 
| | } | | 
No. 5. Spercent. Ni | Room | 0-60 0-64 / 0-72 | 0-92 | 
steel bar (C 0-31, 100 | 0-52 | O-60)| O-80/; 1-20 : 
Si 0-19, Mn 0-53, 200 0-60 | 0-80 )-92 1-20 | 
Ni 3-10, Cr tr.) 300 | O-72 | 0-80 1-20 1-62 | 
| 400 0-92 | 1-40) 1-80] 2-40 
| 500 | 3-36 | 3-40 | 4°52] 5-96 
No. 6. 5 percent. Ni| Room | 0-48 | 0-61 | 0-86] 1-30 | 
steel bar (C 0-21,| 100 | 0-50] 0-72] 1-00] 1-51 | 
Si 0-21, Mn 0-48, | 200 | 0-52 | 0-72 1-04 1-52 
Ni4-98,Crtr.,.Mo | 300 | 0-68 | 0-96] 1-34] 2-05 
0-06) 400 0-74 | 1-12; 1-62] 2-22 
500 1-26 | 1-76] 2-12] 2-46 
| 


No. 7. 34 per cent. 
Ni Cr steel bar (C 
0-30, Si 0-14, Mn 
0-56, Ni 3-62, Cr 








0-73)— j 

(a) W.Q. after | Room | 0-38 | 0 49 0-60 0-70 
tempering | 

6) AL after | 0-25 | 0-39 | 0-52 
tempering 


No. 8. 4} percent. Ni 0-52 | 0-56 
Cr steel (C 0-28, Si | 
0-21, Mn 0-45, Ni 
4-35, Cr 1-39) | | 

| { 

will be seen that the two nickel steels have been tested 

at each 100 deg. to 500 deg. C. whereas the nickel- 

chromium steels have only been tested at room tem- 
perature. The last material also was tested to 10 tons 
per square inch with results as follows : 


Room | 0-50 | 0-51 








6 Tons per 
sq. in, 
0-59 


7 Tons per 8 Tons per 9 Tons per 
sq. in. sq. in. sq. in. 

0-62 0-64 0-66 
These results present a number of interesting features. 
In the first place, the 3 per cent. nickel steel No. 5, 
shows comparatively high damping capacity at 400 deg. 
and 500 deg. C. which is the range of temperature where 
creep becomes appreciable. There is a tendency in 
some materials for the value to show a sudden increase 
at 500 deg. C. 

Results on the 5 per cent. nickel steel No. 6, show, at 
room temperature, a variation with stress greater than 
in the 3 per cent. nickel steel with the mean values not 
very different, but the 3} per cent. nickel-chromium 
steel, No. 7, gives damping results definitely lower than 
the 3 per cent. nickel steel. The difference in alloy 
content is 0-5 per cent. nickel and 0-73 per cent. 
chromium and the mfluence of these constituents is 
obviously considerable. It is interesting to note that 
in this steel, No. 7, there is a difference in the results | 
obtained by water quenching from the tempering tem- 
perature and by cooling in air from the quenching tem- 
perature. This slight difference in treatment can | 
produce considerable differences in mechanical pro- | 
perties, particularly in the impact resistance, but in the | 
present case these changes were quite small. The 
damping capacity, however, shows a difference, the 
water-quenched value being higher than for the air- 
cooled material, possibly due to the stresses introduced 
by the water quenching. The 4} per cent. nickel- 
chromium steel No. 8, which has a tensile strength of 
over 100 tons per square inch, shows a damping 
capacity much the same as the other materials and the 
variation with increasing stress is not great. 

Rust- Acid-, and Heat-Resisting Steels.—The alloys 
considered comprise a series of important commercial 
alloys all of which have been developed on account of 
their outstanding properties in some particular direc- 
tion. A wide range of compositions is included, ranging 


sq. in. 


10 tons per | 
0-69 


* Communication from the Brown-Firth Research 
Laboratories, Sheffield, read before the North-East Coast 
Institution of Engineers and Shipbuilders, Newcastle 
upon-Tyne, on Friday, May 15, 1942. Abridged. 
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THE DAMPING CAPACITY OF | from stainless iron and stainless steel to austenit’c 


alloys with nearly 50 per cent. of alloy additions. A 


| selection of the series of damping test results on this 
By W. H. Harrtetp, D.Met., F.R.S., G. STANFIELD, | 


series 1s given in Table III, and many of the results 
call for comment. 

Among the many interesting features shown by these 
results, perhaps the most outstanding is the fact that 
the austenitic materials show a low damping capacity 
compared with the ferritic stainless irons and steels. 
In particular the 25/20 Cr Ni alloy (No. 28) which is a 
particularly stable austenite and is not at all magnetic 
after vigorous cold deformation, shows very low values. 
The various materials based on the 18 per cent. Cr, 
8 per cent. Ni composition (Nos, 22 to 26) are bordering 
on the metastable region between austenite and ferrite 
and the ‘addition of titanium gives some increase of 
magnetic permeability as a rule. These materials show 


TABLE III.—Damping Capacity of Corrosion and Heat- 
Resisting Steels. 


; | 
| 
| 


Per cent. Damping per Cycle 
at Stress of :— 














| 
Material. er eee SS aerse 
| Deg. ¢ 2 Tons | 3 Tons | 4 Tons | 5 Tons 
| | per per per | per 
} 8q. in. sq. in. | sq. in | sq. in. 
| | | 
No. 9. Stainless iron | Room 3-92 5-17 | 5-88 | 6-68 
(D.) (0-09 per cent. 400 3-76 3-84) 4-16 4-29 
C, 13-14 Cr), A.C. | | 
850/750 deg. C. | | 
No. 11, Stainlessiron | Room | 1-38 1-89 | 2-44 2-82 
(N.), (0-09 percent.| 400 1-59] 1-62] 1-78] 1-98 
C, 14-0 per cent. | 
Cr), O.H. 950 deg. | 
W.Q. 750 deg. C } | | 
No. 13. Stainless iron | Room 80 | 8&0 so | 8o | 
(F.1.), (0-12 per 100 80 | 8-0 8-4 8-8 
cent. C, 12-92 per | 200 | 9-2 | 92 | 9-2 9-6 
cent. Cr), O.H. 400 8-8 | 8-8 8-8 | 8-8 
1,000 deg. C, T. 750, 500 7:6 | 7-6 76 | 7-6 
AL, | 
No. 15. Stainless steel} Room | 2-80 | 5-32] 7-40 | 9-32 | 
(0-24 per cent. C, 100 2-80 4-4 6-40 8-00 
13-04 per cent. Cr), 200 | 3-36 | 5-36 6-96 8-04 
O.H. 975 deg. 300 3-20 | 4-28 5-52 | 7-12 
T. 750 deg. C 400 4-00 | 4-64 5-28 | 6-24 
500 4-00 | 4-04 4-64 | 5-40 
| 
No. 18. Stainless steel| Room | 0-44 | 0-64 0-94 1-17 
(F.G.), (0-27 per| 400 | 0-92 | 0-96 | 1-04 | 1-22 
cent. C, 13-16 per | 
cent. Cr), O.H. 960 
deg., W.Q. 710 | | 
deg. C. | | | | 
No. 18. Another test | Room | 0-64 | 0-74 1-03 1-57 | 
piece 400 1-66 | 2-24 | 2-78 3-36 
No. 20. Stainless steel| Room | 1-45 | 2-03 | 2-66 | 3-18 
(B), (0-30 per cent 400 | 2-34 2-42 | 2-62] 2-73 
C, 13-56 per cent. | } 
Cr), O.H. 975 deg., | | | | 
W.Q. 780 deg. C. | | | | | 
No, 22. 18/8 Cr Ni| Room| 0-40 | 0-56 | 0-74 1-04 
Ti W alloy (18 per 200 | 0-50 | 0-74! 1-18 1-78 
cent. Cr, 8 per cent 300 | 0-36] 0-62 | 0-98 | 1-58 | 
Ni,0-7 percent. Ti,| 400 0-28 | 0-44) O-78 1-54 
0-7 per cent. W),| 500 -32 | 0-40] 0-52] 0-92 


A.C. 1,050 deg. C 


| | 
No. 23. 18/8 Cr Ni| Room 0-66 0-99 | 1-42] 2-34 | 
Ti W alloy (18 Cr,| 400 | 0-60 | 44} 2-76] 4-90 | 
8 per cent. Ni, 0-8 | 
per cent. Ti, 0-8 | | 
per cent. W), A. | | 
1,050 deg. C | | | 
No. 24. 20/8 Cr Ni| Room | 0-56 | 0-88 | 1-36] 2-28 
Ti alloy (21 per; 200 0-48 0-90 1-54 2-26 
cent. Cr, 8percent.| 300 0-34 0-56 | 0-98 | 1-65 
Ni, 1-36 per cent.| 400 1-40 1-78 | 1-65 | 3-22 
Ti), A.C. 1,050 deg. | | 
A.C. 650 deg. C. | 
| No. 25. 18/8Cr NiTi| Room | 0-76 | 1-16] 1-64] 3-80 | 
Al alloy (18 per| 100 0-96 | 1°48 | 2°36) 3-56 
cent. Cr, 8 percent. | 200 1-00 |} 1-96 | 2-68 3-36 
Ni, 0-9 per cent. Ti, 300 0-72 0-96 | 1-40 1-34 | 
1-5 per cent. Al),| 400 | 0-76 0-76) 1-04 1-56 | 
A.C. 1,050 deg. C 500 0-48 0-84 1-48 | 2-48 | 
No. 26. 18/8Cr NiTi| Room | 0-58 | 0-67 | 0-90] 1-34 | 
Al alloy (18 per; 400 0-45 0-82 1-54 | 2-22 |} 
cent. Cr, 8 per cent. | | 
Ni, 0-9 per cent. Ti, | | | 
1-4 per cent. Al), | 
A.C. 950 deg. A.C. | 
650 deg. C. | j | 
No. 28. (25 percent.| Room | 0-30 | 0-36 | 0-44 | 0-60 
Cr, 20 percent. Ni| 100 | 0-20 0-40 0-40 | 0-62 
alloy). (0-10 per| 200 0-26 | 0-40 0-40 | 0-56 | 
cent. C, 20 per cent 300 0-16 0-28 0-36 | 0-52 
Ni, 25 per cent. Cr, 400 0-16 0-28 0-36 | 0-60 
0-6 per cent. Ti), 500 0-28 0-36) 0-36 | O-#4 | 
A.C. 950 deg. C. | 
No. 29. 18 per cent Room 0-34 0-35 | 0-40 0-56 
Ni, 14 per cent. Cr 100 0-34 0-35 | 0-40 0-58 
additions. A.( 200 0-34 0-36 0-46 0-66 
1,050 deg. ¢ 300 0-28 0-30 0-40 0-59 
400 0-16 0-29 0-3 0-50 
500 0-20 0-29 0-33 0-35 


a higher damping capacity than the low values of No. 28 
(25 per cent. Cr, 20 per cent. Ni). There is a wide 
variation in the values recorded for stainless irons and 

steels and a clue to this is afforded in the values given 
for steel No. 18, in which material two samples were | 
taken from different parts of the same bar. There is 
some variation in the values at room temperature, but | 
the difference at 400 deg. C. is more marked and was 

believed to be due to the fact that during the course of 
the damping tests the material was heated to 600 deg. C 
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The stainless iron No. 13 and stainless steel No. 15 
were heat-treated in the research department, but the 
remainder of the materials similar to these two were 
tested in the condition supplied from the works and 
since they were taken from odd lots of material sw 
plied to differing specifications, in a variety of sizes. jt 
is clear that some variation is to be expected. 

There is good reason to believe that most of t 
differences shown in materials of similar compositi 
can be explained in terms of differences in heat-tre 
ment, size of bar and similar effects. In general, ho 
ever, the truly austenitic materials show very | 
damping capacity and the stainless irons and stee! in 
general, very high damping, although both these « 





| a 36 per cent. nickel iron alloy. 


ditions can be affected, as indicated, by heat-treatme:: 
etc. 

Cast Iron.—Only a few samples of cast iron ha 
been tested and three of these (Nos. 31, 32 and 33) ar 
from one source of supply and of very similar analys 
As judged by the impact test these are very britt 
materials and show a sharp contrast in impact resistar 


TABLE IV.—Damping of Cast Irons. 


l Ee l 
| | 





] 
No. 31 | No. 32 No. 33 | No.3 
Per cent ‘ - - le 
: | Cast Iron | Cast Lron | Cast Lron | Cast Ir 
Damping at : a) | (2) (3) } 14) 
| | 
1 ton per aq. in. | 6-68 | 6-32 | 6-24 14-7 
2 tons per sq. in. |} 8-68 | 8-76 8-00 19-1 
3 tons per sq. in. 10-88 | 10-64 10-48 | 
} | | 








| to the stainless irons. Their damping values, howev« 


are of the same order. The sample No. 33a shows sti!! 
higher values of damping capacity. Table IV gives 
the results on these materials. From the closeness of 


| the analysis it is deduced that the samples 1, 2 and 3 


(Nos. 31, 32, 33) came from the same heat and it ix 
interesting to note that the damping capacity values 


| are substantially the same ; in fact, the maximum differ 


ences are practically within 5 per cent. The consis 
tency of the damping-capacity test results is of the 
same order as that of the tensile-test values and of the 
percentage content of graphitic carbon. 

Sintered Carbides.—It was felt that it would be of 


|} interest to measure the damping capacity of the 


sintered-carbide alloys which are of such importance in 
the productiou of tips for cutting tools at the present 
time. The two samples chosen were tungsten carbide 
and cobalt mixtures sintered together at a high tem 
perature as in the production of the actual cutting tools 


| We have known from previous work that these materials 


show extremely high hardness values and high elasti: 
moduli. We have measured the shear modulus on this 
material, and since the damping tests give an approxi 
mate measure of this it is recorded with other detail 
of the materials in Table V, opposite. It has only 


| been possible to include two samples, since it will be 
| appreciated that it is a matter of some difficulty to 


prepare the large samples required for the damping 
tests and considerable care is needed in grinding the 
material to the fine limits required. However, thanks 
to the experimental assistance of Mr. H. Burden, B.Sc., 
the resulting test-pieces used in the tests were equal to 


| the best samples produced in steel by milling and 


turning and gave very satisfactory tests. Since on 
of the constituents, cobalt, is considered in the next 
section, it is interesting to compare the damping value= 
recorded above with those of the cobalt alone. 

Other Metallic Materials.—For the sake of clarity, 
these are sub-divided into three sections, the first 
dealing with nickel, cobalt and alloys incorporating 
large amounts of nickel, then light alloys of aluminium 
and magnesium, and finally alloys in which copper is 
the preponderant element. Four materials are con 
sidered in the nickel and cobalt section, namely, com 
mercially-pure nickel of about 99-4 per cent. purity. 
a commercial cobalt of 99-25 per cent. cobalt content, 


| an alloy of nickel with about 30 per cent. of copper, and 


The cobalt was heat 
treated by cooling in air from 950 deg. C., and the other 
materials were tested as received which was either hot 


| rolled or hot-forged, but the tensile results showed 


them to be comparatively soft. The 30 per cent. 


copper-nickel alloy was only tested at room tempera 


| ture, but the remainder were closely investigated over a 


range of temperatures. A selection of the series of 
tests is given in Table VI, opposite. 

In the case of nickel and the iron-36 per cent. nicke! 
alloy the Curie temperature was determined to see if 
the disappearance of the magnetism caused a chang: 
in the damping capacity. The corresponding tempera 
ture for cobalt is outside the range of temperatures use«| 
in the damping-capacity tests, but the variation in 
magnetic permeability was recorded and also the 
expansion of the material. The results have been 
plotted in Figs. 6 and 7, on the opposite page, the 
former showing the damping properties at elevated 
temperatures of nickel, cobalt and the 36 per cent. 
nickel-iron alloy, and Fig. 7, the high-temperature pro 
perties of cobalt. Mild steel No. 1 (0-09 per cent. 
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carbon) is included for reference in Fig. 6. 


Material 


Type. 





No, 34 sintered carbide 


. 3 


=) 


5 sintered carbide 





| 


6 per cent. Co-W car- 
bide alloy 


13 per cent. Co-W car- 
bide alloy 





itself show low damping at temperatures above the 


Curie temperature. 


A phase change occurs in cobalt between 400 deg. 
and the expansion curve shows an 
The higher expansion 


nerease in this neighbourhood. 





500 deg. C. 





| 
| 
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It will be | hexagonal lattice to a face-centred cubic lattice, but 
seen that there is no clear-cut connection between the | the major changes in the damping capacity occur just 
Curie temperatures and the damping capacity, although | before this‘ phase change appears to begin. Similarly, 
both the iron-36 per cent. nickel alloy and the nickel! the magnetic permeability shows considerable variation 


TABLE V.—PROPERTIES OF SINTERED CARBIDE ALLOYS. 


| Number. 
| 








Per cent. Damping per Cycle at : 
Diamond Approx. 
Hardness Shear 4 Tons 6T 3 T 
Modulus. Bn — 
per per per 
| sq. in, sq. in. sq. in. 
| 
1,450 | 17,380 0-62 0-67 0-36 
| tons per sq. in. 
L070 | 14,3800 0-60 O-s7 1-40 
tons per sq. in, 








TaBLe VI.—Damping of Nickel, Cobalt, Etc. 


No. 36 


cially pure) 


No, 37. 
cent. 


curs between about 380 deg. and 460 deg., while | 
ibove about 460 deg. (. the curve runs nearly parallel | 
to the curve below 380 deg. C. 
the - phase change from essentially a 


0 00 4200 300 
(7833.4. Temperature ... Deg. C. 








Material. 


Nickel (commer- 


Cobalt (99°25 per} 
Co) 





} 


No. 38. Ni-Cu alloy (70 | 
per cent. Ni, 30 per | 
cent. Cu) 

Ne. 39. Ni-Fe alloy (36 | 
per cent. Ni, balance | 
Ve) 


| 
| 




















Temp. 
deg. . 


Room 
oo 
100 
140 
220 
300 
340 
3380 
420 
440 
500 


Koom 

“oO 
100 
180 
210 
260 
310 
350 
390 
410 
450 
470 


Room 


Rodm 


450 
40 





Per cent 


Cycle at Stress of 





2 Tons 
per per 
aq. in sq. in 
12-48 10-24 
10-32 9-10 
9-12 7-20 
7-04 6-06 
| 5-76 5-20 
| 4-40 4-18 
4°16 2°88 
$03 | 2-39 
1-19 1-15 
0-41 | O-72 
0-61 0-69 
0-68 0-74 
0-68 0-84 
0-80 0-92 
0-96 | 1-32 
1-16 | 1-48 
2-30 | 3-40 
2-20 3°20 
2-20 2-30 
3-10 3 su 
3-40 | 5-00 
6-20 8-20 
7-40 | 10-00 
0-36 } 0-356 
1-92 | 1-35 
2-16 1-35 
1-56 1-ll 
1-44 | 0-99 
0-72 0-66 
0-36 0-45 
0-27 | 0-33 
0-18 0-33 
0-24 0-35 
0-30 | 0-36 
0-28 0-39 
0-39 0-42 
0-31 | 0-37 
O-21 | 0-33 
0-12 0-26 
0-09 0-24 
0-12 0-27 
o-18 0-30 


This is associated with 
close-packed | 
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A very interesting series of tests has been carried 


out on samples of aluminium and magnesium alloys | 


| at room temperature. The materials employed were 

from sand-cast material, excepting No. 40, a magnesium- 
| base alloy in the form of extruded bar. These samples 
| were only tested at room temperature and, of course, 
at relatively low stresses. In the case of No. 41, the 
sand-cast magnesium alloy, the limit of proportionality 
is so low that even with a shear stress as low as 2,500 Ib. 


with temperature, but the peak in the damping capacity 
values occurs just after the peak in the permeability 
the | 
are 


tested in the cast form as received from the suppliers. 
These materials have been tested at room temperature 
only with the results shown in Table VIII, page 500. 
In general, the results are low and the variations cannot 
be clearly linked with any differences in composition. 
| It will be seen that the differences between Nos. 47, 48, 
| 49 and 50, which are very similar in composition, are 
almost as great as the variations in all the differing 
compositions. It is possible that the results recorded 
are an indication that copper itself has a low damping 
capacity and the alloy additions have had little effect 
on the results. 

Glass, Ivory, Bakelite, etc—For comparison with the 
metallic materials already recorded, tests were made 
on samples of miscellaneous materials such as glass, 
ivory and plastics. These materials have a much lower 
rigidity than the materials already considered, and for 
a given amplitude of vibration less energy will be 
stored in the material, and outside, influences may 
be considered of greater importance. Lead and solder 
are of a similar order of rigidity, and were therefore 
tested with these materials. In the case of these two 
materials small castings to the shape of a test piece 
were made, and appeared to be relatively sound. Great 
care was necessary in setting them in the machine to 
avoid bending. The lead was melted from commercial 
lead sheet, and the solder was the common type con- 
sisting of 66 per cent. Sn and 33 per cent. Pb. It was 
hoped to include pure tin also, but a suitable test piece 
was not available. It was found that apart from the 
glass, all these materials have exceptionally high 
values of damping capacity. The machine is not 
ideally suited for measurements on materials of this 
| sort and the calculation of the values is less accurate, 
but the regults were thought to indicate a genuine 
difference between the more or less amorphous materials 
and the highly-rigid metals. There is some correlation 
between the fineness of the filler in the Bakelite and the 
values recorded. Ifthe Bakelites are arranged in order 
of fineness of filler, it was found that, with one or two 
exceptions, there was a gradual change in damping. 
This may or may not be of significance, but there was a 
similar change in rigidity modulus apparently and the 
two effects may be connected. The extremely high 
values for lead, solder and Ivorine (celluloid imitation 
ivory) are believed to be due to the ease with which 
plastic deformation occurred in these materials. 

Record of Selected Samples.—Most of the tables of 
damping results refer to values at quite high stresses, 
e.g., in steels 2 tons to 5 tons per square inch or cast iron 
1 ton to 3 tons per square inch, and even when the 
values on materials such as ivorine are recorded at 
stresses of 100 lb. per square inch, etc., the minimum 
value of the stress still gives an amplitude of about 
the same amount as in the case of steel, i.e., a strain 
of about 0-004. It is of some interest, therefore, to 
consider what happens at values of stress below those 
recorded. Two long records have been taken, one on 
| steel and one on cast iron, in-which the ‘amplitude of 
vibration as far as can be judged by eye, falls to zero. 
| Naturally measurements in the region of low stresses 
are not very accurate because the thickness of the line 
is accentuated during photographic development in 
this region since the line is moving across the film at a 
much lower speed. Measurements on these films are 
recorded in Table IX, page 500. For the very small 
amplitudes of movement in the later stages, the inaccu- 











TABLE VII.—Damptne Capacity OF LIGHT ALLOYS. 











Per cent. Damping per Cycle at Stress of 



































Test ad i ia Fe ] | 
j Material. | Temp.) 1,000 1,250 1,500} 1,750) 2,000 2,250| 2,500!) 2,750 3,000 | 3,250) 3,500 
| Deg.C.| Lb. Lb Lb. Lb. | Lb. Lb. Lb. | Lb. Lb. | Lb. Lb. 
per per per | per per per per per per per per 
sq. in. | sq. in. | sq. im. | sq. in. | sq. in. | sq. in. | sq. in. | sq. in. | sq. in. | sq. in. | sq. in 
Paneer a SST Se i. ss i | 
No. 40 Mg-base alloy (1), | Room | 0-31 O-3L | 0-34) 0-42 0-56 | 0-72 — | | 
(6 per cent. Cu, 1 per | | } | | | | 
cent. Zn added) | | } | | 
| | 
| No. 41 Mg-base alloy (2) | | 0-63 | 0-77 | 1-13 1-53 | 2-07 2-85 4-0 
(4-7 per cent. Cu, 0.2, | } | | 
| per cent. Zn), | 
| | | | | 
No, 42 Al-base alloy (1). | 0-66 | 0-59 0-54 0-51 0-47 | 0-46 0-47 | 0-50 0-53 0-57 | 
(4-7 per cent. Cu, 0-25 | | | } | 
per cent. Fe) } | | | 
| | | | 
No, 43 Al-base alloy (2), | 0-83 | 0-67] 0-657] 0-52] 6-51] 0-49] 0-53 | 0-57] 0-64] 0-70 | 0-77 
|} (4°7 per cent. Cu, 0-23 | | 
per cent. Fe) | | | 
| | | 








proportionality was exceeded. 


in Table VII. 


| damping capacity are obtained on these light alloy 
| samples, especially on the extruded magnesium-base 
| alloy (1), No. 40, at the lower stresses. 

The majority of the copper alloys tested have been 
copper-zine alloys, but one alloy has been of the 





per square inch it is very probable that the limit of | 
The results are given | 
It will be seen that apart from the low | occurs even at very low stresses, and it appears that the 
yield point material No. 41, rather low values of | damping in cast iron is still higher than in mild steel. 


| copper-tin type. This last was in the form of hot- | to stili lower stresses. 
rolled bar tested as received, but the remainder were ! 


racies in these values must be considerable, but, never 
theless, it is clear that quite an appreciable damping 


The values given for mild steel appear to be high 
at the very low stresses when compared with the value 
given at 2-0 tons per square inch in Table I, which is 
1-08 per cent., and one would have expected that a 
greater decrease would have occurred on proceeding 
The values below the stress of 
6-08 ton per square inch are sensibly constant (con- 
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sidering the difficulty of measurement) and of the same | 
order as for higher stresses, but, in the case of cast | 
iron, although again the damping capacity is almost 
constant below 0-066 ton per square inch, above this 
stress it increases rapidly to the value of 20 per cent. 
at 2-3 tons per square inch. When the low stresses 
at which cast iron departs from Hooke’s Law are | 
borne in mind, it appears likely that this rapid increase 
in damping capacity is connected with the marked 
lack of linearity in the stress-strain relationship in 
this material. 


**“ ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawings 

is stated in each case ; 

Specification is not illustrated. 
Where inventions are communicated from abroad, 

Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 

Ofice S Branch, 23, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the ees dace of the y My ~~ of a 

—| Complete Specification is given after abstract in 

| each case, unless the Patent has been cael when the 
word “* Sealed "* is appended. 


the 


TABLE VIII. 





Damping of Copper Alloys. 


Per cent. Damping 
per Cyele 


date of the advertisement of the acceptance of a Complete | 
Specification, give notice at the Patent Office 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


Material j 

1 Ton 2 Tons | 3 Tons 
per | per 

sq. in. | sq. in. 


Temp., | 
Deg. €. 


ELECTRICAL APPARATUS. 


544,011. Soldering Iron. W. Scott, 
(3 Figs.) September 23, 1940.—The 
improvements in electric soldering irons with the object 
of providing rapid heating up to the 
| temperature, favourable control, and 


No, 44. 
cent., 
alloy 

No. 45, 
cent 
alloy 

No. 46. 
cent., 
alloy 

No. 47. 
cent., 
alloy 

No, 48. 

No. 49. 

No. 50. 

No. 51. 
cent., 


| 
Cu Sa (Cu 94 per | Room of 


Sn 5-4 per cent.) 


London: 


Cu Zn (Cu 58 per | 
, Zn 37-5 per cent.) | 
Cu Zn (Cu 56 per | bas 
Zn 41 per cent.) 
temperatures with prevention of wastage of current 
| | during periods of disuse. A handle 2 is made from flat 
steel strip bent into substantially the shape of a 
and encased in insulating material 3 for the greater part 
of its length. One limb of the handle lies closely adjacent 
to the other, while the bend of the U 
loop. On the bare end portion of one limb is riveted a 
flat strip 7 of hard copper. The strip 7 is insulated from 
the limb by strips of insulating material and bushings 
on the rivets and constitutes the carrier for the copper 
bit 8, which is attached thereto by a pair of screws. The 
rear end of the carrier is bent up at 10 at right angles 
to the handle and provides a fixing by a terminal screw 
| for the end of a conductor connected to one pole of a 


Cu Zn (Cu 59 per 
Zn 38 per cent.) 


Ditto 

Ditto 

Ditto 
Cu Zn (Cu 59 per 
Zn 40 per cent.) 


No. 52. 
cent., 
alloy 

No. 53. 
cent., 
alloy 

No. 54. 
cent., 
alloy 


Cu Zn (Cu 57 per 
Zn 42 per cent.) | 





Cu Zn (Cu 52 per 
Zn 47 per cent.) | 
Cu Zn (Cu 57 per | 56 | 
Zn 41 per cent.) | 


| 
| 
alloy | | : 
| 


IX.—Damping of 


TABLE Vild Steel and Cast Iron. 








Calculated 
Damping 
Per cent 


No. of 
Cyeles from 
Start. 


Stress, 
Tons 
per sq. in. 


Amplitude 
in Cm. 
(on Film) 








Mild Steel (0-26 per cent. C Steel). 

_18 
4-0 
0-28 
0-04 0-08 
0-015 0-03 
0-005 0-Ol 


2-06 
0-14 
low-voltage supply constituted by the secondary winding 
| of step-down transformer. The other limb of the 
| handle has a bare end portion terminating in an elongated 
|} boss 17 having its axis at right angles to the plane of 
| the strip 2 at this portion. This boss 17 is drilled axially 
} to receive a cylindrical carbon rod 18, which is adjustably 
| clamped therein. 
| make contact with the 
the bit 8. A screw mounted 
the boss 17 constitutes the 
ee a to the other pole of the supply. 
= the range of stresses in which the cast iron might |the handle normally holds the carbon rod 18 out of 
be considered elastic in the ordinary sense, the damping contact with the carrier and thus keeps the circuit open. 
When the handle is gripped by the operator, however, 
the carbon rod 18 is pressed into contact with the carrier 7 
to complete the circuit. 


a 


ast Iron 4 (No. 33a). 

1 2-13 2-3 
54 0-08 0-088 
108 0-05 U- 066 
162 0-03 0-033 
216 0-015 0-016 
270 


earrier 7 near its junction with 
in the handle close to 


terminal for 


capacity seems to be of the same order as given by 

mild steel at higher stresses. In a similar test made | 
on a high-tensile steel of the nickel-chromium-molyb- | 
denum type, some of the disabilities of the recording | as a slightly 


re none is mentioned, the | 


Any person may, at any time within two months from the 
of 


invention relates to 


desired working | firmly 
construction | a frame B along which a moving head C traverses. 
| having a high degree of flexibility as regards working | de-twisting head consists of a cast outer body bored t 
| receive a rotating gripper holder E, in which are mount: 


| some being operated by 
| 
is enlarged to form a 


with the member 14. When the tool makes contact w+), 
the wheel, it will be swung about the pin 18 into position 
to present the tool to give a trailing cut, as shown, t}, 
pivotal movement being limited by the engagement of 
the tongue 16 with a shoulder at the end of the 
When the traverse is finished, the spring 19 will return 
the holder to the central position. On the return strok; 
the holder will be swung in the reverse direction about 
the pin, thus again giving a trailing cut, 
in this case being limited by the shoulder 
side of the slot. (Accepted March 17, 1942.) 


' 
slot. 


its movement 
at the othe: 


MISCELLANEOUS. 


543,262. De-twisting Metal Sections. Head, Wrightson 
and Company, Limited, of Thornaby-on-Tees, and N. Cc. 
Lake, of Stockton-on-Tees. (7 Figs.) Ausust 15, 194: 

In the extrusion of sections, the twist caused by th 
relative flow of the material during extrusion 
always uniform throughout the length of the 
due to slight variations in the temperature at various 
points in the billets, or in the die friction. The separat, 
de-twisting unit forming the invention enables short or 
long lengths of a section to be de-twisted according 1 
the variation in the twist. A de-twisting head A 
located both transversely and longitudinally 


is not 


section 


The 


two, three or four gripper blocks F. The blocks 
faced with polished metal or fabric gripping surface- 
and moved in and out in a radial direction by wedges 


ar 


a compressed-air cylinder 
piston K, while others are moved by a screw and nut 
motion M. By this means. two of the grippe 

blocks can be positioned by the screw-operated wedge 
thus enabling the alignment of the gripping surfaces 

be maintained in both the de-twisting and the moving 
heads, and leaving the gripping and releasing to be don: 
by the compressed-air cylinders. The rotating grip 

holder is mounted on roller bearings in the outer body 
and is rotated, through gearing and a clutch, 
electric motor U. When declutched, the gripper holde: 
has complete freedom of rotation. The degree of twist 
in the section and the angle of de-twist made is shown 
by a pointer attached to the gripper holder E. The 
moving head C carries the non-rotatable gripper. which 


and 


one or 


by al 





One end of this rod 18 is arranged to | 


connection | 
In use, the resilience of | 
| cylinders and a screw operating device 
| The moving head is mounted on ball-bearing wheels and 
| is provided with steadying rollers bearing on the main 
The carbon contact rod 18 acts | 
variable carbon pile resistance, the degree | 








blocks, 


and compressed-air 
for the 


has similar gripper wedges 


wedge- 


B. During the de-twisting operation, the moving 
is entirely free to move longitudinally. A tee-off 
from the air pipe supplying the gripper-block cylinders 
is taken to the air cylinder controlling the raising and 


frame 
head C 


method of observation were eliminated by observing 
the vibration at small amplitudes of the spot of light 
in a telescope. At the same time a record was taken 
of the vibrations at the start by means of the camera. 
The same effect of a tendency to a steady value noted | 
for mild steel and cast iron was observed in this material, 
although, in this case. it extended to considerably 
higher stresses. The damping capacity at 20 tons 
per square inch showed a considerable increase over 
the value at 2 tons per square inch, but the variation | 
with stress was less marked than with some of the steels | 
recorded earlier. As has been said earlier, the appa- 
ratus is not designed for measurements of this type, 
but these results are sufficient to show that a wide and 
interesting field of investigation is available for study 
below the range of this machine. The low values of 
damping recorded on single crystals by Read* were 
obtained at very small cycles of strain and the method 
used in his work appears to be better suited for work 
of this sort. 
(To be continued.) 








SPECIAL Notice: Goops ror EXPporrt. 
goods made of raw materials in short supply, owing to 
war conditions, are advertised in ENGINEERING should 
not be taken as an indication that they are necessarily 
available for export. 


© Phys. Rer., vol. 58, page 371 (1940). 


The fact that | 


| The holder is formed with a rearwardly projecting flat 
| tongue 16, which engages in a slot in the member 14 
| and can pivot in relation to the member 14 about a pin 18 


| of heating of the iron being readily controllable by the | 
| operator by variation of the grip exerted on the handle. | 


| | lowering of an input conveyor for feeding the sections 
the resilience of the | 


| When the iron is put down, handle | into the machine. The action of this is to lower the 
| moves the carbon rod out of contact with the carrier. | conveyor when the gripper blocks are moving into contact 
(Accepted March 24, 1942.) | with the section. The conveyor is raised to a position 
in which the section is clear of the gripper blocks when 
feeding sections into the machine and lowered to a 
position well clear of the section while the latter 
rotating. In operation, a section is placed on the con 
veyor and is pushed towards the gripper jaws in the 
| rotating gripper holder. The operator then presses the 
“ forward ” or “ reverse” push-button controlling the 
| motor U. so as to rotate the helder and bring the gripper 
jaws into line with the end of the section to be de-twisted. 
The operator continues to push the section through the 
gripper head A until he observes a change in the degree 
of twist. He then operates the air valves, bringing the 
gripper blocks F into contact with the section. The 
section is now central about its axis and the head is 
rotated by the motor U until the end of the section is 
in a position to enter the gripper jaws of the moving 
head C. Having introduced sufficient of the section to 
grip, the air valve on the gripper head C is opened to 
bring the gripper blocks in this head into contact with 
the section. The operator observes from the position 
of the pointer on the holder E the amount of twist in 
the section. and he then presses the “forward” or 
“ reverse ” push-button controlling the motor U and 
keeps it pressed until the pointer indicates enough 
reverse twist to remove the original twist from the 
section, (Accepted February 17, 1942.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


543,879. Diamond Tool. E. L. Meeson, of Coventry, | 
and J. Il. Meeson, of Coventry. (3 Figs.) January 15, 
1941.—The invention is a diamond-tipped tool for use 
in truing up abrasive wheels. The tool, which is tipped 
with a diamond 11, is mounted in a holder and is held in 
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| 
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| position by screws. The holder, in turn, is supported on 
a reciprocating member 14, which traverses it to and fro 
| across the face of the abrasive wheel 15 to be trued up. 


extending at right angles to the direction of traverse. 
A strong spring 19 normally holds the holder in line 

















ENGINEERING. 





501 








JUNE 26, 1942. 





AN APPARATUS FOR 
MEASURING ‘THE SHEAR 
STRENGTH OF SOILS.* 


By Hue Q. Goiper, M.Eng., 
Assoc.M.Inst.C.E. 


Wits the growth of the application of modern 
methods to the analysis of soil problems, increasing 
attention is being given to the development of instru- 
ments to measure the mechanical properties of soils. 
One of the most important of these properties is the 
shear strength, which is the controlling factor in the 
stability of earth slopes and dams, and which deter- 
wines the ultimate bearing capacity of a foundation. 
Soils are granular materials and fail in shear by the 
particles sliding or rolling over one another, this 
movement being accompanied usually by a volume 

hange in the soil. 


In the simplest case of a dry | 


With a clay soil the problem is more complicated. 
A clay consists of a structure of very fine particles 
held together by cohesive forces; the voids are 
usually filled with water. Before the clay structure 
can support an increase in normal pressure it must 
deform to some extent and in so far as this deforma- 
tion alters the volume of the voids it is resisted by 
the incompressible water in the voids. When the 
normal pressure on a clay is increased therefore, 
some of the water is forced out of the voids; but 
owing to the low permeability of clays this can only 
take place slowly. While the water is being expelled, 
the normal pressure is not carried by the clay struc- 
ture but by the water, and it is only transferred to 
the clay structure as the water is expelled. This 
phenomenon is known as the consolidation of clay. 
Now the shear strength of a soil depends on the 
pressure carried by the soil structure (the effective 
pressure) and not on the water pressure (the neutral 
pressure). Consequently, provision must be made 
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sand, the two factors which have most influence on 
the shear strength are the normal pressure on the 
plane of shear and the packing of the particles. 
This latter is measured by the voids ratio of the 
volume of voids 
volume of solids 
as would be expected, the more closely the grains 
are packed, that is, the lower the voids ratio, the 
higher the shear strength. Shear deformation in a 
dense sand is accompanied by expansion as the 
particles roll over each other, while in the case of a 
loose sand there is a reduction in volume. In either 
case, in a shear-testing apparatus this movement 
must be allowed to take place without any altera- 
tion in the normal pressure. The apparatus must 
be designed to allow any test to be carried out under 
a constant normal pressure, but this pressure must 
be capable of variation from test to test. 





material (voids ratio = «= and, 





* Work carried out for the Department of Scientific 
and Industrial Research at the Building Research 
Station, Garston, Herts. Crown copyright reserved. 
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for the escape of the extruded water in the apparatus 
used for measuring the shear strength of clay soils. 

Clay is a plastic material, and as with most plastic 
materials the speed of test influences the results 
obtained. In order to obtain comparable results 
the tests should always be carried out at approxi- 
mately the same rate. If the rate of test is too high 
viscous effects in the water in the voids will give 
too high a value for the shear strength. Ideally 
the test should be carried out at such a rate that the 
water pressure is always zero. In practice, this 
often results in testing times which are inordinately 
long, since the volume changes caused by shearing 
set up stresses in the water that can only “be 
relieved by consolidation, which is a slow process 
in relatively impervious clay soils. The viscous 
effects are largely cut out if the test takes several 
minutes or longer, while to allow complete con- 
solidation several hours may be required. A com- 
promise must usually be made limiting the testing 
time to 20 minutes or 30 minutes. The soil offers a 


shearing strain until a maximum value is reached, 
called the shear strength of the soil. After the soil 
has failed in shear, the shear resistance may continue 
constant or it may drop, depending on the type of 
soil. In plastic clays and loose sands the shear- 
resistance remains constant after failure ; in harder 
more brittle clays and dense sands a marked drop 
often occurs. In practical problems the value of 
the shear strength after failure (the residual shear 
strength) is often important and should therefore 
be measured. 

In the box type of shear testing apparatus the 
shear strain at the edge of the box is greater, in the 
early part of the test, than that at the centre, and a 
progressive failure will occur starting at the edge of 
the box and progressing inwards. The amount of 
this progressive failure can be cut down by inserting 
rigid toothed grids in the top and bottom of the 
sample, thus spreading the shearing load over the 
whole area. In any soil-shearing apparatus there- 
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| Sore certain conditions must be fulfilled. These 
are: (1) it must be possible to test samples under 
different normal loads which must remain constant 
during test; (2) the sample must be able to con- 
solidate before test when necessary ; (3) the vertical 
expansion or contraction of the sample during test 
must be measurable; (4) the speed of test should 
be approximately constant, although for research 
purposes wide but controlled variation in the speed 
of test should be possible ; (5) the residual shear 
strength of the soil should be measurable; and 
(6) progressive failure should be eliminated as far 
as possible. The shear strength of soils is usually 
measured in an apparatus (“ the shearing box ”’) in 
which a sample of soil is sheared by the relative 
movement of the two halves of a split box. Unre- 
strained compression tests, tri-axial compression 
tests and ring shearing devices are also used and 
have certain advantages, but for routine testing the 
shear box is very valuable. 

In the type of box previously used at the Building 
Research Station the normal load was applied to 
the sample through a piston, and consisted of weights 
hanging on a yoke. In this manner condition (1) 
above, was satisfied. Consolidation was permitted 
when desired by placing porous stones above and 
below the sample and connecting these to water 
reservoirs. The vertical movement of the piston 
was measured by means of a dial gauge ; thus con- 
ditions (2) and (3) were also satisfied. Brass 
toothed grids were inserted in the top and bottom of 
the specimen, satisfying condition (6) as far as is 
possible. Whether or not condition (4) was satisfied 
depended on the skill of the operator, and condition 
(5) was not satisfied. The shearing load was applied, 
by dead weight and a lever loading system, to the 
top of the box. The load was applied in increments 
at intervals of time, a further increment being added 
when the rate of shear strain, measured by a dial 
gauge bearing on the top of the box, decreased 
below a certain value. This method of loading 
demands considerable skill on the part of the 
operator in the choice of suitable load increments 
in order to keep the speed of test even approxi- 
mately constant, and the results obtained are not 
free from the influence of the operator’s technique. 
After failure, the load could not easily be decreased, 
and hence this important part of the stress-strain 





resistance to shear which increases with increasing 


curve was not obtained. To overcome these 
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objections, a shear box has been designed and con- 
structed at the Building Research Station in which 
the rate of shear strain is controlled and in which 


all the above conditions are fulfilled. An apparatus | 
similar in .principle has already been designed by | 


Fidler.* The present apparatus differs from his in 
several details which result in a simpler design and 
greater ease of operation. 

The normal loading system in the new apparatus 
is the same as that employed in the previous type 
of box and is shown in Fig. 1, page 501. 
toothed grids or plates, shown in Figs. 2 and 3, are 
used to distribute the shearing stress over the whole 
of the specimen and to prevent crushing at the bear- 
ing edges as described above, and porous stones are 
fitted to allow the sample to consolidate before test. 
As regards conditions (1), (2), (3) and (6) therefore, 
there is no essential difference between the old and 


the new boxes. Condition (4) is satisfied by con- | 
trolling the rate of strain by pushing the bottom of | 


the box forward at a constant rate and measuring 
the force required to hold the top of the box in 
position. The force is measured by the deformation 
of a steel ring, and the load therefore decreases 
automatically after failure, thus satisfying con- 
dition (5). 

The box consists of two brass castings machined 
all over. The inside dimensions are 6 cm. by 
6cm. The sample is cut to fit closely the top half 
of the box, and is usually approximately 2 cm. 
thick although thicker or thinner samples can be 
dealt with. In use, the prepared sample of soil is 
placed in the top half of the box a, Fig. 4, which is 
then screwed down to the lower half 6 by two screws 
h located on the centre line of the machine (one of 
these screws is shown in Fig. 5). The sample is 
then pushed down into position by pressure on the 
piston ¢ until it bears on the porous stone d. A 
second porous stone ¢ is placed between the piston 
and the sample when required. The upper porous 


* Pipter, H. A. “A Machine for Determining the 
Shearing Strength of Soils.”” Department of Civil and 
Sanitary Engineering, Massachusetts Institute of Techno- 
logy. June, 1938. 





Brass | 


stone is connected by a pipe through the piston and 
a rubber tube to a glass funnel containing water. 
The lower stone is connected to the water con- 
tained in the extension of the base plate f.. The 
normal load is supported on three small screw jacks, 
| shown in Fig. 1, when not in use, and is lowered 
smoothly on to the ball through which it is applied 
|to the piston, by screwing down the jacks. The 
vertical movement of the piston is measured by the 
| dial gauge shown in Figs. 1 and 5 to 0-0001 in. 

| In order to eliminate friction between the brass 
| surfaces of a and 5}, a is raised slightly, before the 
| test is started, by an amount which is greater than 
the size of the soil particles of which the sample is 
|composed. This is done by slacking off the two 
screws securing a to 6 and screwing down two other 
screws (in opposite corners of the box) which are 
threaded in a and bear on the top surface of 0d. 
This raises a a distance which can be controlled by 
the amount through which the locking screws are 
slacked off. For clays, half a turn (0-016 in.) is 
sufficient, but for sands this amount will usually 
need to be increased. Further to reduce the possi- 
bility of friction between the brass surfaces, the 
sliding surface of a is bevelled off as shown in Fig. 4. 
The base plate f, Fig. 4, has two longitudinal V 
grooves of hardened steel screwed to its under- 
side, one near each edge. These grooves bear on 
two rows of steel balls supported by the main base 
plate g of the apparatus, one row of balls being 
located by a longitudinal V groove, the other bear- 
ing on a flat surface. The box is thus free to move 
longitudinally. 

When the sample has been prepared for test, the 
bottom of the box is pushed forward at a constant 
rate, while the top is held in position thus shear- 
ing the sample along the junction between a and b. 
The drive is shown in Fig. 5. The electric motor 
is of the synchronous type, the output shaft rotating 
at 1 r.p.m. The torque at this speed is 1-6 in. lb. 
continuous and 100 per cent. greater for short periods. 
The motor drives the steel worm of a 124 to 1 worm 
reduction gear mounted in ball bearings. The brass 
wheel of this gear, also on ball bearings, is screwed 
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through its centre with a square cut thread of 
0-1 in. pitch and 0-42 in. root diameter. The steel 
screw which works in this thread is prevented from 
turning by a pin bearing on a flat cut on a § in. 
diameter extension shaft of the screw, which there- 
fore advances 0-008 in. per minute. The end of 
the shaft bears on a fitting attached to the base f 
of the shear box. The pin mentioned above is 
removable so that the shaft can be moved nearly up 
to the box by hand before the test is started, the 
remaining space between shaft and box being filled 
by specially cut washers of different thicknesses. 
A handwheel is fitted to the shaft for the purpose of 
this adjustment. The centre line of the driving 
shaft is on the same level as the top surface of the 
lower half 6 of the box. 

To the top of the shear box is attached a steel 
extension piece carrying a ball through which the 
thrust is transmitted to a steel ring. The centre of 
the ball is on the same level as the shear plane, and 
the ball bears in a vertical V groove cut in the clamp 
of the proving ring. The shearing load is measured 
by the deformation of the steel ring. The ring is of 
mild steel, and was designed to give a deflection of 
0-0001 in. for a load of $ lb. with a maximum load 
of 300 Ib. The deflection is measured by a dial 
gauge held on an extension of one of the ring clamps 
and bearing on the other. The clamps are designed 
to hold the ring along a vertical line only and do 
not interfere with its deflection. The ring is pre- 
vented from moving vertically or laterally by a 
system of balls and grooves contained in the base of 
the fitting which supports the vertical dial gauge. 
The longitudinal thrust from the ring is transmitted 
through a ball to an extension of the base plate of 
the apparatus. The ring is calibrated periodically 
by removing the shear box and applying dead 
weights by means of a loading yoke and the two 
pulleys shown in Fig. 1. Initially the ring was sub- 
jected to a large number of loadings up to maximum 
load followed by unloading, since when it has 
remained sensibly constant in use over a period of 
several months. 
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The rate of strain adupted for routine tests 
(0-008 in. per min.) was chosen to give a testing 
time of the same length as that obtained by an 
experienced operator using the former type of box, 
ind under these conditions the results of the two 
types agree very closely. By using suitable gearing, 
different rates of strain can be employed, but as yet 
no systematic tests have been carried out to study 
the influence of rate of strain on the shear charac- 
teristics of different soils. The apparatus is simple 
to operate, and by taking readings of the dial gauge 
in the load-measuring ring at definite time intervals, 
a load-deformation curve for the complete test can 
be obtained. A correction can be applied to the 
urve to allow for the effect of the deformation of 
the ring on the horizontal strain. 

Typical test results are given in Figs. 6 to 9, oppo- 
site. Fig. 6 shows the variation of shear stress with 
horizontal deformation for a dense and a loose sand 
under a normal pressure of 1 ton per square foot. 
The curve before correction for the deformation of 
the load-measuring ring is also shown for the dense 
sand. It will be noted that the dense sand shows a 
considerable drop in strength after failure when it 
approaches the same limit as a loose sand. Fig. 7 
shows the vertical movements of the piston during 
the tests. The dense sand starts with a voids 
ratio of 0-56 and expands during test, while the 
loose sand contracts from an initial voids ratio of 
0-75. The final voids ratio, obtained by calculation 
from the measured vertical movement, is an average 


for the whole sample and does not necessarily | 


represent the voids ratio on the plane of failure. 
Figs. 8 and 9 show the results of tests on a plastic 
and a brittle clay. The vertical movements, given 
in Fig. 9, are much smaller than in the case of the sand. 

The gearing and the load-measuring ring were 
designed by W. R. Crawford, D.Sc., Ph.D., and 
acknowledgment is made to Mr. L. F. Cooling, M.Sc., 
for his encouragement throughout. This article is 
published by permission of the Director of Building 
Research. ; 
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Steam Flow through Safety Valves. By EUGENE K. FALLs. 
The Engineering Experiment Station, The Ohio State 
University, Columbus, Ohio, U.S.A. Price 1 dol. 

A FEW years ago, the National Board of Boiler and 

Pressure Vessel Inspectors in the United States 

thought it desirable that the rated capacity of cer- 

tain commercial designs of safety valves should be 
verified by independent tests. They invited Pro- 
fessor Bucher of the Ohio State University to conduct 
the investigation, the effect of which was to show 
that the actual discharge capacity of a number of 
types was considerably below their nominal capacity. 

In consequence of this demonstration, the regulations 

of the Boiler Code were tightened up, and manu- 

facturers were thereafter required to base their 
ratings on actual tests before they were entitled to 
stamp their valves as being in accordance with 

\.S.M.E. standards. The authorities of the State 

of Ohio supported the new policy by prohibiting 

within their territory the sale of valves that did 

not accord with the revised regulations, with the 

result that the University was called upon to carry 
out a considerable amount of safety-valve testing. 

This work led to a programme of research being 

undertaken, with the object of establishing some 

general principles that might be of use to the 
designers of safety valves. 

The present publication describes the experiments 
carried out to this end by the author, at the time a | 
graduate student under Professor Bucher. They | 
comprised measurements of the flow of steam | 
through an experimental valve fitted alternatively 
with nozzles, } in., 1 in. and 1} in. in diameter, 
which were closed by disc valves of various shapes. 
Commercial valves from | in. to 2} in. were also 
tested. The tests were made at pressures ranging 
up to 160 Ib., the quantity of steam passed being 
either measured by a steam meter, or weighed as | 
water of condensation. The general result was to| 
show that the weight of steam discharged per square 
inch of throat area varies almost directly as the | 
ratio of lift to throat diameter up to a ratio of about 
0-3, soon after which the maximum discharge is 








| but particularly in the latter, he will benefit from 
| this manual, which explains, with the aid of over 


| underlying principles 








| equal to a quarter the diameter is comfortably on 
the safe side, so far as safety valves are concerned. 
Before this point is reached, however, the steam 
flow is constricted between the disc and seating. 
| Two questions then arise, namely, how much steam 
| will pass through a given constriction, and how the 
|area of flow at the constricted part is to be deter- 
mined. The well-known and simple Napier formula 
| for the weight of steam discharged through an 
orifice is accepted by the A.S.M.E. as applicable to 
| safety valves. The more elaborate rational formula, 
given in all the text-books, is quoted by the author, 
who shows that it gives a discharge slightly higher 





than the Napier formula, so that the latter is also | 
on the safe side when employed for the purpose | 


under discussion. 
There remains the question of the area available 
for flow through a partly-open disc valve. The 
author goes into some extremely elaborate calcula- 
tions on this subject, the underlying assumption 
being that the minimum area is equal to the surface 
swept out by the revolution of a catenary curve with 
ends terminating in the disc and seat, respectively. 
Even in dealing with a purely streamline flow, it is 
doubtful whether such a treatment, involving as it 
does a lengthy computation with hyperbolic func- 
tions, could be justified ; and, as the flow is violently 
| turbulent, the procedure seems more than question- 
able. In any case, the final results obtained by the 
author do not differ materially from those obtained 
|by computing the minimum area of the steam 
passage by simple arithmetic in the ordinary way. 
Hyperbolic functions are invaluable in their proper 
place, but are hardly needed for safety-valve calcu- 
lations ; 
| steam meters. Their function is to open at a given 
pressure, for which an adjustment is always pro- 
vided, and then to pass all the steam the boiler is 
capable of generating. This quantity has to be 
estimated from the heating surface and the type of 
boiler, and therefore can never be stated with 
anything like scientific exactitude. 
needless to pretend to any greater accuracy in 
predicting the capacity of safety valves. It appeared 
from a discussion on safety valves at the Institution 
of Mechanical Engineers, some years ago, that 
valves rated in accordance with the British Standard 
Specification would actually pass a quantity of 
steam about double their nominal capacity, so that 
the conditions in this country are hardly such as 
caused anxiety in the State of Ohio. 
By 


Son, 


H. 
Limited. 


Elementary Measurement and Gauging. 
FARLEY. London: Blackie and 
Price 2s. 6d.) 

AmoneG the array of new problems that present 

themselves to the engineering trade trainee is that 

of accurately measuring and gauging the work that 
he is producing. He finds himself confronted with 

a number of tools about the use of which he knows 

nothing, and just as he is beginning to understand 

their functions, he eomes up against the question 


of the use of what appears to him to be an endless | 


variety of gauges. He may be fortunate in having 
an instructor who can spare sufficient time 
to make sure that he comprehends the matter 
thoroughly, or less fortunate in having to pick up 


the necessary knowledge as he goes along without | 


special and detailed instruction. In either case, 


100 illustrations, the use of almost every measuring 
instrument and gauge that he is likely to encounter. 
The descriptions, like the illustrations, are clear 
and practical examples are quoted; neither are the 
neglected. Unaccountable 
omissions, however, are the caliper gauge, the 
vernier gauge, and the internal micrometer. The 
use of these instruments by the newest of trainees 
may not be general, but sooner or later he will 
come across them, and some knowledge of their 
application will be an advantage. 








DIVERSION OF TROLLEY-OMNIBUS ORDER.—A first 


rieiys 
| attained. From this it would appear that the old | 
rule that a disc valve is wide open when the lift is 


such valves are not required to act as| 


| lated. 


It is obviously | 
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|through a Borda mouthpiece was 





batch of 18 trolley omnibuses, original:y intended for 
Johannesburg, has been placed in service on a London 
Passenger Transport Board route. 
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ING OF A WATER JET. 
By A. M. Brynte, M.A. 


THE turbulent spreading of a jet projected into 
a large volume of fluid at rest has been studied 
theoretically by boundary-layer methods. Reviews 
of the subject have been published by Goldstein* 
and by Howartht, both in 1938. It appears that 
the most satisfactory analysis is that due to Toll- 
mien{ (1926), who adopted the momentum-transfer 
theory. For a jet symmetrical about an axis and 
having uniform velocity, he assumed that, in the 
absence of gravitational forces, the mixing zone was 
conical, and showed that at its edge ~ 





| 1 — 3-4, 


cs 


(1) 


| where x is measured along the axis and r at right 
angles to it, 7 = 


length 1=czx. This result was expected to hold 
good for large values of x. As far as can be dis- 
covered, all experiments on this subject have been 
carried out with air in open-jet wind tunnels, and 
attention has been concentrated on the velocity 
distribution in the mixing zone, which has been 
found to agree with Tollmien’s theory. 

In the experiments to be described a certain type 
of water jet was used, in which the velocity over the 
| whole of the cross-section was almost certainly 

more uniform than in the best wind tunnels, thus 

| conforming more closely to the assumptions made in 
the theory. No attempt was made to determine 
the velocity distribution in the mixing zone, but 
after the addition of a blaek dye to the jet, photo- 
graphs were obtained of the mixing zone. From 
| these it was verified that the mixing zone was 
conical over a considerable distance. The value of 
7 was measured, and with the aid of (1) c was calcu- 
Since the jet was the most uniform that 
can be produced from a pipe or orifice, it seems that 
the value of c so obtained must be the smallest 
that can be reached with a water jet under the 
same conditions of diameter, temperature and mean 
velocity. The complicated motion near the jet 
entry was examined by Kuethe§ (1935). His 
analysis assumed the existence of a core of potential 
flow inside the first part of the mixing zone, and his 
velocity measurements in an open-jet wind tunnel 
were in accordance with the theoretical predictions. 
With the same apparatus that was used for finding », 
this core was made visible by adding reacting 
chemicals to the jet and to the stationary water. 
Photographs of the core were obtained and its 
length was compared with that deduced from 
Kuethe’s theory. 

A previous investigation made by the author at 
the Engineering Laboratory, Oxford, in 1938)! 
showed that the water jet produced by free flow 
remarkably 
stable. A short re-entrant l-in. pipe was fixed 
vertically at the centre of the base of an open 
circular tank 48 in. in diameter. Over a small 
range of heads free flow could be started with an 
even chance of success by cautiously withdrawing 
a cork from the top of the pipe. The jet then 
emerged from the bottom of the pipe without 
touching the walls. Its appearance was glassy 
and it seemed even more stable than the jet from 
a circular orifice, where the flow is to a small extent 
restrained by the proximity of the bottom of the 
tank. The jet fell into a measuring tank without 
sound or splash, so quietly that an onlooker might 
be unaware of motion. The upper tank was still 
available, but because of the difficulty of obtaining 
a very large tank for the jet to fall into, it was 
desirable to work with a smaller jet. It proved 
impossible to start free flow with a %-in. pipe, but 
at a head of about 3 in. with a sharp-edged }-in. 


par a 
; © is @ constant, and the mixing 








* Goldstein, “‘ Modern Devélopments in Fluid Dy- 
namics,”’ Oxford, Chapter XIII (1938). 

+t Howarth, Proc. Camb. Phil. Soc., vol. 34, page 185 
(1938). 

t Tollmien, Zeits. f. angew. Math. 
page 468 (1926). 

§ Kuethe, Jl. Applied Mechanics, vol. 2, page 87 (1935). 
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pipe, protruding 3 in. upwards from the base of the 
tank, success was achieved at about every fifth 
attempt, provided that, after filling, the tank was 
allowed to stand undisturbed for an hour. The 
cork was mounted on a rod, which passed through 
a fixed guide, so that it was withdrawn in a truly 
vertical direction. One part in a thousand of the 
black dye (water-soluble nigrosine) was added to the 
water in the upper tank, solution being effected by 
first grinding the dye with a little water. Clearly 
the addition of so small a quantity of dye did not 
appreciably alter the density, while a test with an 
Ostwald viscometer showed that the viscosity of 
the solution differed from that of water by less than 
1 per cent. The jet was arranged to fall first into 
a horizontal trough until it could be ascertained that 
the flow had been correctly started. The trough, 
which was made with a thin metal wall, was then 
quickly moved aside, and the jet passed down into 
the lower circular tank, 24 in. in diameter and 46 in. 
high, which was the largest that could be obtained. 
Two diametrically opposite windows, each 7 in. 
wide and 11 in. high, were inserted as near the top 
of this tank as possible, and a bright background 
to the silhouette of the mixing zone was provided 
by strongly illuminating a sheet of white paper 
held a foot from one of the windows. Through the 
other window the necessary photographs were 
taken. 

The whole of the photographic work was carried 
out by Mr. V. Belfield, M.A., who used a Leica 
camera set up 8 ft. from the jet. It was fitted with 
an f/2-8 18-cm. lens and with a clockwork device 
giving exposures at about }-second intervals. The 
time of exposure was 1/1,000 second. Two sets of 
photographs were obtained at 4-second intervals ; 
and in both, the first exposure showed the entering 
jet before its front passed below the field of vision. 
Some disturbance was caused by the initial impact 
of the jet, and air bubbles were carried down 
beneath the surface. Thus for about the first 
1} seconds the mixing zone was irregular, but sub- 
sequently it. assumed a form which (apart from 
turbulence at the edges) remained constant. A 
typical photograph of the steady regime is shown 
half full size in Fig. 1, which was the fifth of a series. 
The surface is seen near the top with air bubbles in 
it, but owing to reflection from the underside of the 
surface the jet above the surface is not visible. The 
light clouds which will be noticed, chiefly near the 
surface, were due to initial splashes. The mixing 
zone is seen to be approximately conical, as the 
theory supposes, for a distance of about 24 jet 
diameters, and the edge turbulence was not very 
pronounced. Lower down the eddies became larger, 
and the mixing zone broadened out more rapidly. 
It was suspected that refraction might cause distor- 
tion in the field of view, and therefore, after the jet 
had been stopped, a photograph was obtained of a 
large grid of }-in. squares ruled on celluloid, which 
was held in the centre of the lower tank at right 
angles to the camera, but because the camera was 
so distant no appreciable distortion could be dis- 
covered ; for the same reason Fig. | may be taken 
as having been obtained from an infinite distance. 

As a check on the apparent size of the entering 
jet, the relation between the discharge of the jet 
and the head on the top of the pipe was obtained 
under steady conditions for various heads. The 
velocity of the entering jet was taken to be 0-97 
of that theoretically due to the difference in height 
of the surfaces in the two tanks. When each set of 
photographs was taken, the levels in the two tanks 
were measured, and the jet diameter deduced from 
the readings was found to be in satisfactory agree- 
ment with that measured at the top of the photo- | 
graphs. The numerical results for Fig. 1 were :—| 
diameter of entering jet, 0-26 in. ; velocity of enter- | 
ing jet, 9-8 ft. per second ; depth of water in lower | 
tank, 3 ft. 5 in. ; temperature, 13 deg. C. ; semi-angle 
of conical mixing zone for a distance of 24 jet dia- | 
meters, 7 deg.; and value of c, calculated from (1) 
0-007. For purposes of comparison, a set of photo- 
graphs was obtained with the pipe running full and 
therefore producing a turbulent jet. Much disturb- | 
ance was caused at entry to the lower tank, and the 
mixing zone was found to be highly irregular and 
so large that it occupied most of the field of view. | 

To make the core of potential flow visible it was' 
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necessary to add reacting chemicals to the water 
in the two tanks. The experiment required that 
the water in the upper tank should be coloured and 
the lower should contain a transparent solution 
capable of instantly annihilating the colour in the 
jet. Then the whole of the mixing zone would 
disappear, but the coloured core would remain 
visible. Now it is known that when a solution of 
iodine in potassium iodide is added to a solution of 
starch an intense deep blue colour results, but the 
colour is immediately removed by a trace of sodium 
thiosulphate (“ hypo’) solution. Accordingly the 
experiments described above were repeated with 


| iodine and starch in the upper tank and hypo in 


the lower. First, 180 gm. of Lintner’s soluble starch 
were ground up into a thin cream, poured into 
8 litres of boiling water and allowed to cool. It was 
important to make the solutions very dilute before 
mixing, therefore 90 litres of water were placed in 
the upper tank and the starch solution was then 
introduced. The iodine solution was prepared by 
dissolving 70 gm. of potassium iodide in 750 c.c. 


Fic. 1. Mrxtne Zone. 

of warm water, to which 50 gm. of iodine were then 
added. This was diluted to 20 litres and put, with 
stirring, into the upper tank. Finally, water was 
added until the depth was increased to its usual 
value of 6 in. (180 litres). In the lower tank the 
solution was stronger, being 45 gm. of hypo per 
litre ; 30 lb. of hypo in the form of pea crystals 
were dissolved in three buckets of warm water, and 
to ensure good mixing the solution was run in at the 
same time as the tank was filled. The kinematic 
viscosities of the contents of the upper and lower 
tank did not exceed that of water by more than 
14 per cent. 


ably, and the specific gravity of the hypo solution 
was found from the International Critical Tables* 


to be 1-04. Therefore from a dynamical point of 
| view the properties of the fluids were virtually the | o¢ fines estimated the 1941 consumption, including 


same as those of water. 
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| 1} seconds. The air bubbles inside the mixing zon, 
| were now visible. They seemed numerous, but, a. 
explained previously, their gradual disappearanc: 
|did not noticeably affect the mixing zone in th. 
field of view. A typical photograph is reproduce:| 
| full size in Fig. 2, which was the fourth of a serix 

| taken under conditions almost identical with thos. 
of Fig. 1. An unexpected feature, which was 
noticed in all except the initial pictures, was th: 
broadening of the core a little distance below th: 
surface. This may perhaps be due to the fact tha 

in that region the volume of still fluid, available t 

be drawn into the mixing zone, was small, beiny 
limited by the proximity of the surface. Fig. 2 ani 
the other photographs also showed that the tail « 

the core was disturbed by a series of vortices which 
caused it to undulate in a snake-like manner. Th 
length of the core was about 9 jet diameters. 

A theoretical prediction of the core length may bx 
made with the aid of Kuethe’s analysis (loc. cit. 
using the numerical result obtained above. He took 
the mixing length / in the annular mixing zon 


| 
| 
| 








Fic. 2. Core or PorentiaL FLow. 

, Surrounding the core to be equal to c, 6, where 6 is 
the breadth of this mixing zone and c, is a constant. 
(To avoid confusion, his symbol ¢ denoting the 
constant is here altered to c,.) His Fig. 9 shows 
the outer boundary of the mixing zone to be conical, 

|and by measurement on the diagram it was found 

|that the semi-angle of the cone was tan-' 36c?. 
| This angle was found from Fig. | to be about 7 deg., 
which leads to c? = 0-00353. Now Kuethe’s Fig. 9 


p 0-02365 .. 
| also gives the length of the core as — ~ diameters, 


{which here is 6-7 diameters. Thus the measured 
length was rather greater than the theoretical, a 
result which may be attributed to the broadening 
of the core, which was not contemplated in the 
theory, and perhaps also to the possible exhaustion 
of the hypo near the tail. 

I am indebted to Mr. E. J. Bowen, F.R.S., for 
numerous suggestions.end for help with the chemical 
work involved in the experiments. 











| UNtrep States Zinc Propuction.—The American 


| Zine Institute reports that the production of zinc slab 


The very small quantities of chemicals | in the United States, together with imports, should pro- 
| in the upper tank did not alter the density appreci- | vide a total supply of 1,000,000 tons in 1942 and 1,074,000 


| tons in 1943, compared with 881,000 tons in 1941. Of 
| the 1941 output, 43 per cent. consisted of high-grade 
zinc, and the 1942 production of the high-grade metal is 
| estimated at 44-5 per cent. The United States Bureau 


| exports, to be as follows: galvanising, 317,000 tons ; 


The photographs again revealed considerable | brass making, 234,000 tons; die casting, 123,000 tons ; 





* McGraw-Hill, vol. 3, page 81 (1928). 


| initial disturbance, which died away after about | sheet and strip, 79,000 tons; zinc oxide, 15,000 tons ; 


| miscellaneous, 9,000 tons; and export Zinc slab, 80,000 
| tons. 








in 
ib 


> 





Jue 26, 1942. — 


OPEN-HEARTH FURNACE 
REFRACTORIES. 


\ JOINT meeting, organised by the Iron and Steel 
Institute, in conjunction with the Sheffield Society of 
Engineers and Metallurgists, the Sheffield Metallurgical 
Association and the Refractories Association of Great 
Britain, was held at the Royal Victoria Station Hotel, 
Sheftield, on May 19, for the purpose of discussing 
recent publications of the Iron and Steel Institute 
dealing with open-hearth furnace refractories. Dr. 
W. H. Hatfield, F.R.S., occupied the chair, and the 
publications presented for discussion comprised a paper 
by Drs. T. Swinden and J. H. Chesters, entitled 

Dolomite Bricks for Use in Steelworks ’*; a report 
of the Open-Hearth Refractories Joint Panel (working 
under the egis of the Iron and Steel Industrial Research 
Council and the Council of the British Refractories 
Research Association) entitled ** A Co-operative Inves- 
tigation of the Factors Influencing the Durability of 
the Roofs of Basic Open-Hearth Furnaces,” and the 

Second Report on Refractory Materials’ submitted 
by the Joint Refractories Research Committee of the 
Iron and Steel Industrial Research Council and the 
British Refractories Research Association. We hope 
to publish a summary of the “Second Report on 
Refractory Materials” in a forthcoming issue. 

In opening the proceedings the chairman, speaking 
as a member of the Research Council of the British 
Iron and Steel Federation, said that that Council, 
representing as it did the whole of the industry, had 
shown a real desire to encourage research on refrac- 
tories by making substantial annual grants towards 
the cost of the work. It was some four or five years 
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bricks and the dolomite brick had come to stay. The 
next speaker, Dr. R. J. Sarjant, concurred, adding that 
as far as the hearth of the open-hearth furnace was 
concerned, where the brick did not come into contact 
with the furnace atmosphere, he could see no reason 
for using anything but the dolomite brick. One other 
application which, possibly, was not so well known 
as it might be, was the use of stabilised dolomite 
materials in re-heating furnace hearths. Both the 
stabilised dolomite brick and monolithic mixtures made 
from stabilised dolomite were perfectly satisfactory in 
these hearths. 

Mr. A. L. Bradley said that some cases of stabilised 
dolomite bricks disintegrating, either in the furnace or 
in storage, had been entirely due to the fault of the 
brickmaker in not firing the bricks at the correct 
temperature. The next speaker, Mr. P. W. Wood, 
said that they had used stabilised dolomite bricks at 
Consett for five years and no “ breakout” of any 
consequence had occurred in any of their steel furnaces 
as a result. One drawback of the bricks was that they 
| could not be exposed above the slag line to any extent, 
'like magnesite bricks. Stabilised dolomite had been 
| tried as a fettling material, but, so far, it had not been a 
| success. Dr. D. F. Marshall, who spoke next, said that, 
| at Park Gate they were quite satisfied with the results 
| of the substitution of stabilised-dolomite bricks for 

magnesite. They considered that they got no more 
| * breakouts” now than had been the case previously 
| —in important positions, at all events. Another point 
| was that they were convinced that the change had been 
good from an economic point of view, because they 
were able to recover a high proportion of the stabilised- 
dolomite brick when a hearth had to be replaced. 

Mr. H. Parnham said that semi-stabilised bricks, 





since Dr. Swinden had been asked to act as chair- 
man of the Joint Refractories Research Committee | similar to those referred to by Dr. Rees, had been kept 
and matters were now arriving at a stage when the | in stock for six months and some experimental bricks 
industry was getting a very adequate return for the | were already in their twelfth month of storage. Hence, 
interest shown by the Research Council of the Federa-| he thought that, according to present information, 
tion and by the British Refractories Research Associa- | these bricks would be satisfactory after storage for at 
tion, who had collaborated very efficiently in the | least nine months. The last speaker in the discussion, 
work. On being called upon to introduce the publica- | Mr. K. Headlam-Morley, said that the development of 


tions to be discussed, Dr. Swinden stated that it had | 


not been easy to select a method of presenting the two | 


reports and the paper to the meeting, but it had been 
thought wise to choose two subjects for discussion, 
namely dolomite bricks, and open-hearth furnace roofs, 
including temperature control. He was particularly 
glad that representatives of both the refractory- 
manufacturing industry and of industries using these 
materials were present, and a useful discussion should 
result. 


Dovomitre Bricks. 


The first contributions presented were those dealing 
with laboratory studies on the stabilisation of dolomite, 
contained in section B of the “Second Report on 
Refractory Materials,’ and they were introduced by 
Dr. J. R. Rait. Dr. Swinden then presented the paper 
by Dr. Chesters and himself on * Dolomite Bricks for 
Use in Steelworks.” In the course of his introductory 
speech he urged that the fullest possible use should be 
made of dolomite bricks, in place of magnesite, which 
was in short supply. He pointed out, however, that 
calcined dolomite tended to * perish ” owing to hydra- 
tion, but it could be rendered stable by firing it in 
a rotary kiln with a suitable admixture of serpentine 
and other stabilisers. The manufacturers of stabilised- 
dolomite bricks were now working in the closest co- 
operation and were dealing with all the various points 
of manufacturing technique with the object of ensuring 
the production of an absolutely regular and satisfactory 
material. In his opinion, these bricks should be 
regarded not simply as a war-time substitute material, 
but as providing a valuable peace-time industry in 
this country. The last paper on dolomite bricks pre- 
sented was a note by Dr. W. J. Rees, contained 
in the “Second Report on Refractory Materials” 
and entitled * A Simple Partially-Stabilised Dolomite 
Mixture.” He stated that experiments made some | 
years previously, in the course of which small propor- 
tions of ball clay and mill scale had been added to 
ground dolomite, had produced a material giving 
promising results and behaving exceptionally well 
when used as a crushed aggregate for a basic hearth. 
Its keeping property was much superior to that of 
ordinary dead-burnt dolomite and its sintering charac- 
teristics in the hearth were particularly good. Bricks 
produced from the material would remain stable for 
some time; they would not show hydration cracks 
or powdering for five or six weeks. That, of course, 
implied that they would not keep in stock like a 
stabilised brick would, but it did show that their 
production would be possible when they could be used 
reasonably quickly. 

In opening the discussion the chairman stated that 
he could confirm all that had been said regarding 
dolomite bricks; there was no necessity to import 


dolomite bricks resulted in a saving of shipping space 
by cutting down imports. He could not quote actual 
| figures, but, roughly speaking, only half of our pre-war 
| consumption of magnesite was now being used, although 
steel production had certainly not declined. A point 
which was of interest was that the reduced quantity of 
magnesite now being consumed was within the capacity 
of this country to produce. He hoped that this country 
would never again be largely dependent on imported 
basic refractories. 

In a brief general reply, Dr. T. Swinden said that 
problems connected with the manufacture of dolomite 
bricks were being dealt with by a small informal 
committee of makers of the bricks. A statement issued 
after the last meeting of this committee indicated the 
kind of problems they were tackling, how they had been 
allocated and how speedily they would be dealt with. 
As Mr. Headlam-Morley had said, he saw no reason 
why the manufacture of both fully-stable and semi- 
stable dolomite bricks should not be put on a sound 
foundation as a post-war industry. Dr. W. J. Rees, 
who also briefly replied, made a further reference to 
post-war developments in the manufacture of refractory 
bricks. He said that Drs. Swinden and Chesters, in 
their paper, had recorded work carried out, in 1934, by 
Mr. W. H. Tyler and himself, on a mixture of dolomite 
and Sydanite rock. Mr. Tyler, while prospecting in the 
Sudan, had located a large deposit of magnesian talc 
rock and had returned with specimens. Experimental 
work had been started at once on the production of a 
stable-dolomite brick, made of a mixture of roughly 
half and half of this Sudanite, or magnesian talc 
rock, and dolomite. Drs. Swinden and Chesters had 
given definite credit to this work by stating that the 
stable dolomite brick, made nowadays, was essentially 
similar to that made by Tyler and him on a small 
commercial scale in 1934. After the war there might 
be opportunities of importing Sudanite again, as it 
had certain definite advantages over materials such as 
serpentine. Additions of dolomite not only provided 
a stabiliser, but also brought in some magnesia, 
hence producing something still more refractory than 
the ordinary stable-dolomite brick. 


OpeN-HEARTH FuRNACE Roors. 


The report of the Open-Hearth Refractories Joint 
Panel, entitled “A Co-operative Investigation of the 
Factors Influencing the Durability of the Roofs of 
Basic Open-Hearth Furnaces,’* was presented by 
Dr. Swinden, who stated that it was a further example 
of co-operative research in the best meaning of that 
term. Mr. T. R. Lynam and Mr. A. E. Dodd then 
presented sections of the report dealing with the pyro- 
meter installations and the results obtained during the 
furnace campaign, and Mr. W. Hugill presented the 
section of the report relating to the microstructure of 





large quantities of magnesite for the purpose of making 


used roof bricks. 


Mr. A. H. B. Cross, who opened the discussion, stated 
that, at the works of Messrs. Thos. Firth and John 
Brown, extensive studies of silica refractories in their 
acid open-hearth furnaces had been made. It was a 
point of great interest that the structural changes, the 
changes in physical properties, and even the minera- 
logical changes, occurring in the acid open-hearth silica 
roof brick were very closely in line with those recorded 
in the report. Outstanding points of interest were, 
firstly, that in their experience, there was no pick-up 
of lime in the acid furnace, and, secondly, that the 
existence of sulphur compounds in the cooler portions 
of the brick seemed to be entirely insignificant in the 
case of the acid furnace. The colour changes, typical 
of the existence of these compounds in the basic brick, 
nevertheless occurred in the acid brick and were 
apparently due to the small quantities of sulphur 
which could be found in the majority of refractory 
materials. The striking thing revealed in the report 
was the remarkable stability of siliceous materials 
when they were contaminated by high proportions of 
iron oxides and other adulterants from the furnace 
atmosphere or the slag. 

Mr. D. C. Muir said that the work had definitely 
answered a question which had been a matter of con- 
tention for many years, namely, that there was such a 
thing as the “ maturing” of an open-hearth furnace 
roof. At Consett, they had proved this to their own 
satisfaction by close observation of the roof and by 
keeping careful records of the times when the roof was 
‘“burnt.”” They had come to the conclusion that when 
a roof was burnt very early in its life, say in the first 
or second week, the subsequent life of the roof was 
comparatively short. On the other hand, if it was care- 
fully glazed during the first week or fortnight after 
being put into service it would last a long time. 

In a brief final comment, Dr. Swinden paid tribute to 
the work of the several contributors to the report who 
had not had an opportunity to present the sections for 
which they had been responsible. Mr. Stanley Brooke, 
President of the Refractories Research Association of 
Great Britain, who proposed a vote of thanks to the 
authors of all the papers presented, stated that the 
Association which he represented had been in being for 
many years but research work on refractories could not 
make great strides until the interest and co-operation 
of the users of refractories had been enlisted. Progress 
which had at first been slow, had become increasingly 
rapid within recent years and research work was now 
beginning to bear fruit. Dr. E. Gregory, President of 
the Sheffield Metallurgical Association, who seconded 
the vote of thanks, said that it was gratifying to realise 
that there existed such close collaboration between the 
manufacturers of refractories and the steelmakers, and 
the excellent papers discussed that evening, and 
meetings such as the present, would do more than 
anything else to make that collaboration even closer. 

Before declaring the meeting closed, the chairman 
stated that the main result of the discussion had been 
to show the complete independence of the iron and 
steel industry of this country from supplies of mag- 
nesite which previously had to be imported from 
Austria and Greece—always providing that the tech- 
nology now available were properly applied. Another 
subject that he would like to see taken up was the 
application of the statistical method to all types of 
works investigations. This method had been utilised 
to a considerable extent by a number of investigators 
and he could commend the study of the subject to all 
who had not previously familiarised themselves with it. 





THE SHORTER PROCESS IN MANCHESTER.—Equipment 
for the surface hardening of a wide range of gears by 
the Shorter process has now been installed by Messrs. 
Barlow and Chidlaw, Limited, Pendleton Gear Works, 
Manchester. We have dealt with the process very fully 
in our columns, the last occasion being on page 186 of 
volume 152 (1941). 





FUEL IMPORTS INTO THE UNITED STATES.—A recent 
United States Treasury decision specifies that coal, 
coke, and coal or coke briquettes, imported into the 
United States from the United Kingdom, Canada or 
Mexico, and entered for consumption or withdrawn from 
a warehouse for consumption during the year ending 
December 31, 1942, will not be subject to the excise tax 
of 10 cents per 100 Ib., provided in the Internal Revenue 
Code, section No. 3423. 


HomE-GROWN Prrwoop.—We are informed that, 
to maintain supplies of pitwood to the South Wales coal- 
field, the transport subsidy will not generally be payable 
on home-grown mining timber dispatched to English 
coalfields from railway stations in Dorsetshire, Wiltshire 
and Gloucestershire after June 30. It may be recalled 
that a similar announcement, relating to pitwood dis- 
patched from stations in Somersetshire, Devonshire and 








* See ENGINEERING, vol. 152, page 317 (1941). ! 


*See ENGINEERING, vol. 152, page 484 (1941). 


Cornwall, was issued in April. 
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DRY COMPRESSION IN REFRIGERA- 
TING PLANTS. 


Since present-day conditions necessitate economies 
in whatever directions it is possible to secure them, 
some notes on obtaining a better output from refri 
gerating plant operating on vapour compression may 
be of service. In compiling these notes, the long 
experience of Messrs. J. and E. Hall, Limited, Dart 
ford, Kent, has been drawn upon. They relate to a 
particular aspect of practical refrigeration rather than 
to a new development, namely, the operation of a 
refrigerating plant under the so-called * dry compres 
sion ” conditions, it having been established that with 

wet compression ™ the output is only from 80 per cent 
to 90 per cent. of that which would be obtained under 
the first-mentioned conditions. Before describing the 
method of securing the economy alluded to above by 
modifications of existing plant, it may be explained 
that in “ dry compression "’ plants the gas is kept free 
from unevaporated refrigerant either in the form of 
liquid or as mist held in suspension in the gas returned 
to the compressor. 

Although the result of working on dry compression 
instead of on wet compression is an improvement in 
the output per horse-power, the overall efficiency of an 
installation cannot be measured on the performance 
of the compressor alone, but must be on the 
capacity of the plant as a whole to transfer heat. 
The evaporation temperature has a marked effect not 
only on the gross output, but also on the output per 
brake horse-power. Roughly, a drop of 5 deg. F. in 
the evaporation temperature reduces the output 
measured in heat units, by 15 per cent. and the output 
per brake horse-power by 10 per cent. It may 
mentioned here that the cause of the losses in wet- 
compression plants is that, in them, the gas returning 
to the compressor carries with it a certain amount 
of liquid, and though it is possible to adjust the 
machine so that very little. if any, liquid finds its 
way to the compressor under such conditions, the 
delivery pipe will be hot, the plant then virtually 
operating under dry compression 

This regulation involves the closing of the regulators 
more than is usual, and this is followed by a reduction 
of the amount of liquid passing into the evaporator 
coils, with the result that the evaporation temperature 
will fall, since the are being used partly - to 
evaporate the last traces of liquid and are, therefore, 
not performing their share of the evaporation duty. 
If, on the other hand, full use is made of the evaporator 
coils by ensuring that there is sufficient liquid refri 
gerant at the outlet end of each coil to enable it to 
perform its full share of the work and to operate with 
maximum efficiency, wet-compression conditions pre 
vail and liquid will be drawn into the compressor, 
thus reducing the efficiency of that unit. It will be 
clear that liquid refrigerant entering the cylinder does 
no useful work therein, and, moreover, 
in volumetric efficiency. To sum up, with wet com 
pression it may be possible to operate either the 
compressor or the evaporator efficiently, but not 
both together under conditions which will give the 
maximum output for the minimum power consumption 
[In small plants it may be economical to provide more 
evaporator surface than is actually required and to 
use this additional surface to evaporate the final drops 
of liquid, so ensuring dry compression by slightly 
superheating the suction gas. In the case of an auto- 
matic plant, a thermostat bulb in the suction line 
controls the opening of the regulator according to the 
temperature of the suction gas and is set to give this 
gas a predetermined amount of superheat. 

There are numerous ways in which dry compression 
can be applied to large plants, the best arrangement 
for any particular installation depending on the lay-out 
of the cooling system and whether regulation is by hand 
or is effected automatically. Four systems, which 
not only give the dry-compression effect required, but 
also use the evaporator surface to its full extent by 
keeping the coils flooded with liquid refrigerant, are 
briefly considered here, some of them being illustrated 
by Figs. 1 to 5, on this and the opposite pages. 

In the first system the liquid refrigerant is contained 
in a vessel, while tubes carrying the brine or water to 
be cooled pass through the liquid itself. A plant of 
this type is illustrated in Fig. 1. The shell of the vessel 
is provided with end-plates and covers, straight solid- 
drawn steel tubes being expanded into the end-plates. 
The covers provide entrance and exit chambers for 
the brine or water to be cooled, which is circulated 
through the tubes, these being surrounded externally 
by the evaporating liquid contained in the cylindrical 
shell. The dome, from which the compressor draws, 
ensures that the gas is free from liquid. The container, 
it will be recognised, is carefully insulated. In some 
instances, however, insulation is not necessary, the 
container being immersed in a tank of water or brine 
that advantage is taken of its cold outer skin. 
Other circumstances may render it necessary to 
employ a multi-pass evaporator, that is, one consisting 
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of four or more tubular containers of relatively small 
diameter and each containing a few tubes, the con- 
tainers being mounted one above the other and arranged 
in series or in pairs as regards circulation. This type of 
evaporator is economical in floor space as it may be 
erected against a wall. An example of a multi-pass 
evaporator thus arranged is illustrated in Fig. 2, though 
in this view the containers are masked by the wooden 
insulating cover seen in the background. The apparatus 
visible at floor level in front of the cover is an auto- 
matic float-type regulator for the liquid refrigerant 
and above it, to the right, is a liquid-level sight-glass 
fitting showing the level of the liquid. If the level 
becomes too high and the gas velocity exceeds a certain 
limit, there is a danger of the liquid being picked up 
and carried into the compressor or of surging in that 
direction when the compressor is started up. The 
multi-pass evaporator is usually provided with an 
anti-priming dome, which is situated above the sight- 
glass fitting in Fig. 2, and cased in. 

In the second system coil-type evaporators are used, 
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PLANTS. 


EVAPORATOR. 


Mutti-Pass EVAPORATING EQUIPMENT. 


the liquid passing through the coils, which are in circuits 
of short length. The coils are practically flooded with 
refrigerant, provision being made for the easy escape 
of the gas formed during evaporation. Circulation in 
the coils is obtained by the difference in pressure existinz 
at the ends, the pressure at the outlet being less than 
that at the inlet by the amount of head and by the 
evaporation of some of the liquid. The coils may be 
arranged in a variety of ways; for example, in a stack 
consisting of short coils bent to a rectangular contout 
and lying horizontally one above the other, each coil 
of several turns, being connected to a common vertical! 
header. The coils may be in the form of grids of 
straight vertical tubes with top and bottom headers 
which are, in turn, connected to vertical headers at the 
ends; or an arrangement of concentric helices made 
be adopted. As the coil assemblies in each case are not 
contained in a closed vessel but are submerged in the 
brine or water to be cooled, it is not easy to illustrate 
them as part of a refrigerating plants but it may be 
of interest to refer to Fig. 3 which shows the appear 
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nce of a plant of this type. The coils themselves are 
below the water in the four troughs in the foreground 
but the connecting pipes to the vertical separating 
vessel in the background indicate their whereabouts, 
this vessel, as» the gas passes upwards in it, reduc- 
ing the gas velocity and giving time for suspended 
liquid refrigerant to separate out by gravity. Coils 
are not always submerged in the liquid, however ; 
thus, in the plant shown in Fig. 4, the liquid trickles 
over the coils. The cooler shown in this illustration is 
of a type known as the Baudelot coil cooler. It is 
partly visible through the open access door. The liquid 
separator is seen to the left of the door with the high- 
pressure float regulator in front of it. 

In the third system, pumps are used to circulate the 


refrigerant through the coils, these pumps drawing and 
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Low-PRessurRE Pump SysteM FOR EVaPorRaTorR. 


delivering it at a rate much greater than that at which 
the liquid is permitted to pass into the vessel by the 
regulator. The liquid is continuously pumped round 
the circuit, the gas coming off being drawn from the 
separating vessel by the compressor. If the installation 
is correctly designed, the gas will be free from liquid. 
This arrangement permits coils of longer length than 
those fitted in the second system to be used, and the 
coils can be arranged above the liquid separator, which 
in many instances, leads to a more convenient lay-out 
than could otherwise be obtained. The system usually 
works in conjunction with a float-type regulator which 
is set to maintain a constant level of liquid in the 
separating vessel. The example illustrated in Fig. 5 
shows, in the background, the liquid-separating vessel 
with the level-maintaining float-regulator to the right. 








PLANTS. 


MESSRS. J. AND E. HALL, LIMITED, DARTFORD. 





Liguip SEPARATOR WITH CorL EVAPORATOR. 


Below it, on the left, are the motors driving the 
ammonia-circulating pumps, the pumps themselves not 
being visible owing to the wood-covered insulation 
enclosing them. The pumps work at a low pressure 
and, of course, at a low temperature. They circulate 
the liquid refrigerant through the evaporator, from 
which it returns to the separator as a mixture of liquid 
and gas. This mixture enters through the stop valve 
seen about half-way up on the left hand side of the 
separator. The suction pipes through which the dry 
gas is withdrawn by the compressors are taken from 
the top of the separator and can be identified near the 
ceiling of the room. 

The three systems described above are not examples 
of modifications made to existing installations, since 
they were designed originally to operate on dry com- 
pression, but the brief description given of them may be 
useful as an indication of what are the essential elements 
of this form of operation. The fourth system men- 
tioned earlier, on the other hand. is one including 
equipment which can be applied to existing plants and 
can therefore help to secure greater economy in those 
plants, assuming them to be run, as is usual, by hand 
regulation on wet compression, a small amount of 
liquid returning to the compressor in order to ensure 
that the evaporator coils are used to their fullest 
extent. despite the adverse effect on compressor effici- 
ency. 

The primary modification in such a plant to ensure 
dry-compression working is to introduce a liquid separ- 
ating vessel in the suction line between the cooling coils 
and the compressor with the object of eliminating from 
the gas excess liquid which may be discharged from 
the coils, so that there is no possibility of its being 
drawn into the compressor. By this means, the coils 
are kept working at full efficiency and, since liquid does 
not enter the compressor, this also operates at maxi- 
mum efficiency. This condition obtains as long as the 
amount of liquid collected in the vessel does not rise 
to the level at which it would be drawn off by the 
compressor. To maintain this condition it is, there- 
fore, necessary to make provision for dealing with any 
excess liquid. This provision can be in the form of a 
positive reciprocating-type pump or a suitable rotary 
type of pump, delivering either into the high-pressure 
liquid line between the condenser and the regulators, or 
into the intermediate pressure line between the main 
regulator and the secondary regulators serving the 
various circuits. An alternative method is to arrange a 
coil in the liquid-separating vessel and to pass the warm 
liquid from the condenser through this coil on its way 

| to the regulators. By this means the warm liquid itself 
}is cooled by the cold liquid collected in the vessel. 
Provided that the plant is reasonably well-regulated 














and not too much liquid is allowed to collect in the 
vessel, this forms a very simple means of converting an 
existing installation to dry compression. It may be 
added that, in addition to economising power, dry 
compression facilitates the control of a plant and gives 
increased reliability in operation. 
reduce the attendance required from the operating staff. | 








ANNUALS AND REFERENCE BOOKS. 


The Colliery Year Book.—With the present 1942 
edition, The Colliery Year Book and Coal Trades Direc- 
tory enters into its 20th year of publication. We are 
glad to note that, in spite of difficulties, it has been 
possible to revise completely all the various sections of | 
the work, with the exception of that dealing with | 
statistics relating to coal production, prices, consump- | 
tion, employment, wages, etc.; the latest year for | 
which statistical data are given is 1938. The longest 
section is the directory of colliery owners of Great 
Britain. The names are arranged alphabetically and | 
the particulars furnished include the addresses of the | 
registered office of each company and of its mines ; the | 








names and addresses of the directors and principal has now replaced the ratings of 460 volts and 1,000) 


officers; the numbers of men employed above and | 
below ground; the seams worked; the class of coal | 
mined; and the type of power used. 
sections in the directory portions of the volume com- 
prise lists of Government departments, and institutions 
and associations connected with coal mining ; gasworks 
and electricity-supply undertakings in Great Britain ;| 
coal merchants, contractors, factors, exporters and | 
shippers; bunkering contractors and agents; and | 
colliery agents. As has been the case with previous 
editions, the Mines Regulations are set out in full, 
including Orders issued up to December 31, 1940. 
Other special chapters, dealing with blasting in col- 
lieries, war-time regulations and conditions, analyses 
of typical British coals, and other subjects are included. 
We note also that it has been possible to retain such 
sections as that relating to the coal-trade and coal- 
mining industry in 1941; the useful “* Who’s Who” 
in the industry, the diary of chief events in 1941, and 
the bibliography of periodicals and books on coal 
mining. The volume, which is bound in its familiar 
orange-cloth covers, is published, price l/. ls. net, by 
Messrs. The Louis Cassier Company, Limited, 22, 
Henrietta-street, London, W.C.2. 


The Concrete Year Book, 1942.—The nineteenth issue 
of this standard reference book, which is edited jointly | 
by Dr. Oscar Faber, M.Inst.C.E., and Mr. H. L. Childe, | 
follows the practice of the immediately preceding issues 
in devoting considerable attention to the war-time uses 
of concrete, both in what may be termed “ straight ” 
applications and as a substitute for other materials 
which may be in short supply. The chapters on the 
technical aspects and design of concrete structures are 
compact and authoritative summaries, constituting in | 
effect a complete text-book of the essentials. The 
catalogue section, which occupies rather more than 
half of the book, usefully supplements the directory | 
section, in which consulting engineers and architects, | 
as well as manufacturing firms, are listed. Temporary 
war-time addresses are distinguished by being printed 
in italics. The Concrete Year Book is published by 
Messrs. Concrete Publications, Limited, 14, Dartmouth- 
street, Westminster, S.W.1, at the price of 5s. (by post, 
5s. 8d. inland and 68. abroad.) 











IMPORTS OF RUBBER Hose Into Erre.—The Senior 
United Kingdom Trade Commissioner in Dublin has | 
informed the Board of Trade that the Government of 
Eire has issued an Order suspending, as from May 27 to 
November 26, 1942, the duties on certain types of 
wire-bound or reinforced hose imported into Eire. 


THE UNIVERSITY OF SHEFFIELD.—To fulfil Govern- 
ment requirements for the more rapid training of | 
graduates in science and technical subjects, the Council 
of Sheffield University has agreed, as a temporary war 
measure, to an important revision of the academic year 
in the Faculties of Pure Science, Engineering and Metal- 
lurgy. Henceforth, there will be four terms instead of 
three in each year, each term being of the same average 
length as at present. As a result, a student now entering 
one of these Faculties will be able to complete his full 
degree course in two years and three months, instead of 
the present three years, and students already in the 
University will complete their courses at correspondingly 
earlier times. The Council state that the change is a 
very important one in view of the urgency of the need | 
for more and more fully trained technical personnel, both 
in the Forces andin industry. They add that it involves 
heavy sacrifices by both students and their teachers, but 
that it is welcomed as a means by which the University, 
already heavily engaged in war work, can help to add still 
more to the National effort. : 


|} cameras and single-lens folding cameras. 
| cation specifies the method of marking the focal length 





SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 


It also tends to | Copies are obtainable from the Publications Depart-| yy, yz. 


ment of the Institution, 28, Victoria-street, London, 
S.W.1, and, unless otherwise stated, the price is 2s. net, 
or 2s. 3d. including postage. 

Paper-Insulated Cables.—The work of revising 
specification No. 480, which deals with metal-sheathed, 
impregnated, paper-insulated, plain annealed copper 
conductors for electricity supply, was undertaken 
some years ago, but was temporarily suspended shortly 
after the outbreak of war. The work, however, has 
been resumed recently and the revised specification 
has now been issued. A comparison between the 
thew specification and the original edition, published 
in March, 1933, shows that the number of sizes of 
onductors has been reduced and that, in the case 
of twin and multicore stranded conductors, shaped 
conductors are now given preference; previously, 
both shaped and circular conductors were provided 
for. Furthermore, a single voltage rating of 660 


volts. Taken altogether, these three features of the 
new publication will effect a considerable simplifica- 


facturers and users alike. [3s. 6d. net, or 3s. 10d. 


postage included. } 

Disinfectant Powders.—A new specification for dis- 
infectant powders, designated No. 1013-1942, has been 
issued. 
fineness, germicidal efficiency and phenols content of 
which are specified. Two appendices, containing data 
regarding a sieving test and a method for the deter- 
mination of tar acid, are included. 

Quality Control Charts.—On page 388, ante, we 
stated that an interim revision of British Standard 


Specification No. 600, on quality control charts, was | 
being prepared and would shortly be published. We | 


are informed that the revision, designated No. 600 R, 
is now available and that the price is 3s. 6d. net, or 
3s. 10d. postage included. 

Marking of Cameras and Lenses.—A new specifica- 


tion, No. 1019-1942, deals with the marking of amateur | 


and commercial cameras and lenses, other than box 


The publi- 


and the maximum aperture ratio on the lens mount, 
and the limits of accuracy of these values. Standard 
series of stop sizes and of distance scales are also 
specified. Methods of measuring the focal length and 
the maximum aperture of lenses are indicated in 
appendices. 





BOOKS RECEIVED. 


The Journal of the Iron and Steel Institute. Volume | 
CXLIV. 1941. No. Il. Editor: K. HErapLam- 


MORLEY, Secretary. London: Offices of the Institute, 
4, Grosvenor-gardens, Westminster, 8.W.1. 

An Engineer's Manual of Statistical Methods. By L. E. 
Smon. New York: John Wiley and Sons, Incor- 
porated. London: Chapman and Hall, Limited. 
[Price 16s. 6d. net.) 

Definitions and Formulae for Students. Metallurgy. 
Compiled by A. R. Taytor. Second edition. London : 
Sir Isaac Pitman and Sons, Limited. [Price 6d. net.) 

Department of Scientific and Industrial Research. Fuel 
Research. Physical and Chemical Survey of the National 
Coal Resources. No. 53. The Yorkshire, Nottingham- 
shire and Derbyshire Coalfield. Nottinghamshire and 
Derbyshire Area. The Top Hard Seam. London: 
H.M. Stationery Office. [Price 6s. 6s. net.) 

The Iron and Steel Institute. 
Second Report on Refractory Materials. Being a Report 
by The Joint Refractories Research Committee of the 
Iron and Steel Industrial Research Council and The 
British Refractories Research London : 
Offices of the Institute, 4, 
minster, S.W.1. 

Ministry of Works and Buildings. 


Association. 


Cooking Appliances. 


Schedule of Types for Wartime Supply. Revised 
edition. March, 1942. London: H.M. Stationery 
Office. [Price 1s. net.) 


Commonwealth of Australia. Council for Scientific and 
Industrial Research. Bulletin No. 143. 
Dried Grapes in Murray Valley Irrigation Settlements. 
1. Viticulture. By A. V. Lyon and D. V. WALTERS. 
314, Albert-street, East Melbourne, Victoria: Offices 
of the Council. 

University of Minnesota. 
Technical Paper No. 26. Predicting Dust Concentration. 
By F. B. Row.ey and R. ©. Jorpan. Minneapolis, 
Minn., U.S.A.: The Director, Engineering Experiment 
Station, Institute of Technology, University of 
Minnesota. 


It relates to carbolic and other powders, the | 


Special Report No. 28. | 


Grosvenor-gardens, West- | 


Production of | 


Engineering Experiment Station. | 
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PERSONAL. 


| Mr. C. FurRBeER, mineral-traffic manager, Great 
Western Railway, has been appointed mineral-trattic 
manager and development agent as from July 1. 
JENKINS, A.M.Inst.C.E., A.M.I.E.} 
deputy borough electrical engineer to Bedford Corpo: ;- 
tion Electric Supply, has retired after 40 years’ service 





Mr. J. G. THORNTON, assistant chief installation i) 
encoun Sydney County Council, has been appointed 
| Deputy Chief Electrical Engineer, Department of Public 
| Works, New South Wales. 

Mr. T. H. GaMEsON has been elected President of t)« 
| Birmingham, Coventry and West Midlands Branch of 
the Institute of British Foundrymen. 


| Mr. H. Hewrrt, assistant engineer, Wolverhampt:n 
Corporation Transport, has retired and has been succeed: | 
| by Mr. E. SINGLETON, A.M.I.Mech.E. 
Mr. H. C. GREEN and Mr. F. C. 
|appointed joint general managers 
| Limited, Rainham, Essex. 


MANNOX have becn 
of Messrs. Mure 


Lorp HyNnbDLey, G.B.E., Controller General, Ministr 
of Fuel and Power, informs us that he has resigned from 
the boards of Messrs. Powell Duffryn Associated Collieric~ 
| Limited; The Powell Duffryn Steam Coal Compan 


Other, shorter, | tion of the types and sizes of cables to be made and | Limited ; Taff Merthyr Steam Coal Company, Limited ; 
stocked ; and the results should be beneficial to manu- | 


and Coal Distributors (South Wales), Limited. 

Mr. R. BevertpGe has been elected chairman of t 
Scottish Section of the Institute of Transport for t\x« 
1942-43 session. 


| Sm ALLAN GorDON->alTH, K.B.E., has joined the 


boards of Messrs. Electric and Musical Industric-, 
Limited, and its operating companies. 
Dr. Maurice Cook, research manager of Messrs. 


1.C.1. Metals, Gimited, has been appointed a delegate 
| director of the Company. 

Mr. A. J. G. Smowt, whose services have been lent by 
Messrs. 1.C.1., Limited, to the Ministry of Supply, has 
been made Director-General of Small Arms Ammunition. 


Mr. ALBERT WRIGHT, general manager of Messrs. 
Stewarts and Lloyds, Limited, Bilston, Staffs., has been 
|elected President of the Staffordshire Iron and Steel 
Institute, in succession to Mr. G. R. BasHrortTu, who 
has held that office for the past three years. 


Lorp HANKEY has been elected a Fellow of the Royal 
Society in recognition of his efforts to bring science in 
proper relation to public affairs. Engineers will lx 
familiar with Lord Hankey’s work as chairman of the 
Engineering Advisory Committee and of the Technical 
Personnel Committee. 


Mr. L. T. G. Soutspy, M.I.N.A., M.1.Mar.E., has been 
lelected chairman of the Dry Dock Owners’ and R¢ 
pairers’ Central Council for the ensuing year. 


The President of the Board of Trade has accepted the 
resignation of Mr. LAURENCE NEAL from the Retail 
Trade Committee, consequent upon his appointment to 
the post of Deputy Secretary (Planning Department) 
in the Ministry of Works and Buildings. 





MESSRS. VICKERS-ARMSTRONGS Liwirep, Vickers 
House, Broadway, London, 8.W.1, inform us that it i- 
proposed that THe WHITEHEAD TORPEDO COMPAN\ 
Limirep ; THe THAMES AMMUNITION WoRKS LIMITED. 
and THE VARIABLE SPeED GEAR LIMITED, shall be merged 
in the firm of Vickers-Armstrongs Limited, in order to 
co-ordinate more closely their act.v.ties. All these com- 
panies are wholly-owned subsidiaries of Vickers-Arm- 
strongs Limited. 











| —- 
ALUMINIUM-ALLOY Scrap.—The Minister of Supply 

has issued Direction No. 2 under the Control of Aluminium 
(No. 5) Order, 1940. This Direction fixes the maximum 
price for aluminium-alloy scrap resulting from machining 
| operations or from grinding or filing. 


LecTURES ON QvaLity ConTROL.—Following the 
recent meetings, in London and Manchester, dealing 
with “* Quality Control,” and in view of the new pub- 


| lications of the British Standards Institution on thi- 

subject, the Manchester Statistical Society has arranged 
la short series of lectures, to be given by Mr. L. H. C. 
Tippett, at the Engineers’ Club, Albert-square, Man- 
chester. The first lecture was delivered on Thursday, 
June 25, and the second and third wifl be given at 
6 p.m., on Tuesday, June 30, and Thursday, July 2. 
The lectures are followed by discussions. Particulars of 
the course may be obtained either from the Assistant 
| Secretary of the Manchester Association of Engineers. 
St. John-street Chambers, Manchester, 3, or from the 
Secretary of the Manchester Statistical Society, 5%. 
| Mosley-street, Manchester. We understand that these 
|arrangements have the approval and support of the 
| North-Western Regional Board of the Ministry of 


' Production. 
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NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 


The Welsh Coal Trade.— During the past week attention 
in the Welsh coal trade has been largely centred on the 
negotiations proceeding in London in respect of the 
miners’ demand for an increase in pay. An announce- 
ment that an agreement had been reached was welcomed 
locally, in view of the fact that in no other coalfield in 
the country has dissatisfaction with the present rate of 
pay been so widespread. There was a further extension 
in the strikes among pitboys over the wages question 
during the week. There have been a number of such 
-toppages among the boys of late, particularly in the 
anthracite area of the coalfield. During the week a 
number of boys at two collieries in Mid-Glamorgan 
were on strike. Production at the collieries concerned, 
however, was not affected, as the men remained at work 
and efforts were being made to persuade the boys to 
resume work. New business was again extremely difficult 
to negotiate for early delivery on the steam-coal market 
last week. There was a brisk demand from both home 
ind overseas customers, but as collieries were concen- 
trating on the maintenance of deliveries to users highly 
placed on the priority list, there was little coal available 
for ordinary customers. Order books were generally 
well filed for some time to come and the tone was 
consequently very firmly maintained. Best large grades 
were in continuous demand, but offers were made only 
very sparingly. There was a good demand for the sized 
classes, and a strong tone ruled for the bituminous smalls, 
which were extremely scarce. Owing to the shortage of 
these kinds, buyers showed a keen interest in the higher 
grade dry steam smalls, which were busy. Inferior dry 
steam smalls, however, remained slow. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

fron and Steel.—The iron and steel position shows, if 
anything, a tendency to increased production. Supplies 
of raw and semi-finished materials are arriving with 
surprising regularity considering the magnitude of the 
requirements from other manufacturing centres, some 
of which ranked as Sheffield’s competitors in normal 
times. The consumption of hematite, forge and foundry 
iron, and iron and steel scrap is on a large scale. If 
possible, activity is even more pronounced in the special- 
steel making sections, the outputs of which are greater 
than ever before, and are readily absorbed, mainly for 
war purposes. There is a sustained demand for all kinds 
of rust-, heat-, and acid-resisting steels. The require- 
ments of chemical and aircraft engineers are constantly 
increasing and more applications are being found for 
various descriptions of chromium steels, air-hardening steel, 
bright hard-rolled steel, and mild steel for deep stamping. 
Cast steel is on order for coal cutters and mining drills. 
General-engineering firms are active. The plant on 
order includes coal dryers, coal-washing plant, steam 
drying plant and chemical plant. Active lines in the 
lighter trades include the supply of twist drills, hacksaws, 
micrometers, files, rasps, and engineers’ tools, such as 
wrenches, spanners, lifting jacks, pipe-cutters, taps, vices, 
and screw plates. 

South Yorkshire Coal Trade.—More normal working 
conditions are gradually being restored, though from 
some standpoints progress is still regarded as unsatis- 
factory. The sacrifice of badly-needed outputs has in- 
evitably been reflected in those directions in which a 
large and regular supply is essential. In some districts 
less than one-fifth of the maximum permissible deliveries 
of house coal has been possible, it having been necessary 
to divert some of the fuel for industrial purposes. Con- 
tract deliveries for priority work, however, account for 
a large part of current output. Furnace coke is reported 
to be slightly easier. 








SHIPMENT OF GOODS, AND Export LIcCENCEs.—The 
Board of Trade and the Commissioners of Customs and 
Excise announce that it has been found necessary to 
withdraw the concession under which goods have hitherto 
been allowed to be shipped after the date of expiry of 
the relative export licence, provided that they were 
pre-entered with the Customs before that date. On and 
after July 1 goods must be shipped within the period of 
validity of an export licence. Where, however, Customs 
officers are satisfied that the goods to be exported under 
export licence had been pre-entered with the Customs 
and had reached the loading berth before the licence had 
expired but had been shut out through circumstances 
beyond the exporter’s control, a period of grace, not 
exceeding 15 days, may be allowed. Holders of export 
licences should therefore be careful to note the date of 
expiry of the licence, and if there appears to be no 
prospect of shipping the goods before the licence expires, 
they should apply to the issuing authority for the renewal 
of the licence. This should be done at least a fort- 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—There is considerable market 
activity in this area. The iron and steel available for 
ordinary industrial purposes is still very limited, but the 
supplies for needs of national importance are sufficient 
for the demand. Contracts due for completion this 
month are well up to schedule and priority buyers are 
placing orders for supplies after June as acquisition 
licences for delivery during the third quarter of the 
year are obtained. Notwithstanding the limitations of 
imports of foreign ore, the supplies of raw materials to 
the blast furnaces are sufficient to keep them in full 
operation. With the exception of hematite, pig iron is 
plentiful. There is no serious shortage of semi-finished 
and finished iron and steel, but larger deliveries of 
steel semies and special steels would be welcome. 


Cleveland Iron Trade.—The tonnage of Cleveland pig 
obtainable contributes little to the steadily increasing 
needs of the foundry iron consumers, but as adequate 
supplies of suitable qualities of Midland iron are regularly 
reaching the North East coast, the shortage of local 
brands is of little consequence. The fixed prices for 
Cleveland pig are ruled by No. 3 quality at 128s., delivered 
within the Tees-side zone. 

Basic Iron.—Producers of basic iron are turning out 
ample tonnage for the heavy requirements of their own 
steelworks, but do not feel justified in providing parcels 
for use elsewhere. The recognised market value of basic 
iron remains at 120s. 6d. 

Hematite.—Conditions in the hematite branch of industry 
are still stringent, but while rigid restriction of distri- 
bution is necessary, the scarcity is becoming somewhat 
less severe. Much refined iron and substantial quantities 
of suitable steel scrap are being consumed instead of 
hematite. The stabilised quotations for hematite remain 
at the equivalent of No. 1 grade of iron at 138s. 6d., 
delivered to North of England areas. 

Manufactured Iron and Steel.—Supplies of semi- 
finished iron and steel are promptly taken up and the 
shortage of the latter necessitates the use of a con- 
siderable tonnage of discard shell steel at the re-rolling 
mills. Finished-iron producers have substantial contracts 
in hand, particularly for heavy descriptions of material. 
Open-hearth steel, as well as special qualities, are taken 
up promptly as they become available and pressure for 
the latter calls for a still greater output. The maximum 
production of ship, boiler and other plates is hardly 
equal to the demand, but the larger make of black 
sheets is sufficient for the increasing requirements of 


buyers. Colliery arches and props continue in good 
demand and inquiries for joists and sections are 
improving. 


Scrap.—Users of iron and steel scrap are extensively 
bought. Deliveries are large and sellers of light grades 
are still able to accept orders for early supply, but the 
demand for heavy material is still in excess of the 
tonnage available for disposal. 


CONTROL OF MACHINERY AND PLANtT.—Under the 
Machinery, Plant and Appliances (Control) (No. 2) 
Order, 1942 (S.R. and O. 1942, No. 1175, price 1id.), 
which came into force on June 18, new classes of machi- 
nery, plant and appliances are added to those already 
enumerated in the previous Order (S.R. and O. 1942, 
No. 1, price 2d.). Moreover, certain of the classes pre- 
viously listed have now been amended and certain 
alterations have been made to the body of the previous 
Order. Application forms for licences to acquire machi- 
nery and plant, falling within the Schedules to the 
Orders, may be obtained from the Machinery Licences 
Division, Board of Trade, 1-6, Tavistock-square, London, 
W.C.1. 


ACQUISITION OF DOLOMITE BRICKS AND CHROMIUM.— 
The Control of Chrome, Magnesite and Wolfram (No. 3) 
Order, 1942, which came into operation on June J9, 
1942, extends the provisions of the Nos. 1 and 2 Orders, 
by making the acquisition of refractory dolomite (includ- 
ing bricks, cements and compositions), subject to licence. 
A Direction, which came into force on the same date, 
excludes from the licensing procedure any refractory 
dolomite which has been mixed with a bonding material, 
but which has not been further processed or manufactured, 
so that, for the time being, licensing, in effect, is limited 
mainly to dolomite bricks and the various stabilised- 
dolomite clinkers. The new Direction also termimates 
the exception from licensing of chromium metal, provided 
by Direction No. 1 of the Control of Chrome, Magnesite 
and Wolfram (No. 1) Order, 1940. The acquisition of 
chromium metal is consequently now subject to licence. 
Any communigation in connection with this Order 
should be addressed to the Chrome Ore, Magnesite and 
Wolfram Control, Broadway Court, Broadway, London, 
S.W.1. Copies of the Order and the Direction may be 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel Trade.—The position of the Scottish 
steel trade shows little change. The steady demand for 
plates for the shipbujlding and boilermaking industries 
continues. Production at the steelworks is well main- 
tained and, as supplies of the necessary raw materials 
are satisfactory, delivery dates are still fairly good. 
Light plates are in strong demand and there is a steady 
outlet for sections. Conditions in the black-steel sheet 
trade are much better, as the requirements of Govern- 
ment departments have been increasing. The following 
are the current prices :—Boiler plates, 171. 12s. 6d. per 
ton; ship plates, 161. 3s. per ton; sections, 151. 8s. per 
ton; medium plates, § in. and thicker, rolled in sheet 
mills, 211. 15s. per ton; black-steel sheets, No. 24 gauge, 


221. 158. per ton; and galvanised corrugated sheets, 
No. 24 gauge, 26/1. 2s. 6d. per ton, all for home 
delivery. 


Malleable-Iron Trade.—The malleable-iron makers of 
the West of Scotland are fairly well employed as some 
satisfactory specifications have been received recently. 
There is a strong demand for bar iron for rivets, bolts 
and nuts, as well as for other purposes. The re-rollers 
of steel bars are not very busy at the moment, but as 
the new quota period approaches, makers are expecting 
an improvement. Good supplies of semies are held. 
Prices retain steady and are as follows :—Crown bars, 
151. 128. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton ; 
No. 4 bars, 131. 17s. 6d. per ton; and re-rolled steel bars, 
171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—Active conditions continue 
in the Scottish pig-iron trade and makers are experiencing 
a heavy demand for all grades of iron. Hematite and 
basic iron are urgently required at the steelworks, and 
regular deliveries are being maintained. Foundry grades 
of iron are moving freely, and all the furnaces in blast 
are operating at their maximum capacities. To-day’s 
market quotations are as follows :—Hematite, 6/. 18s. 6d. 
per ton, and basic iron, 61. 0s. 6d. per ton, both delivered 
at the steelworks ; foundry iron, No. 1, 61. 5s. 6d. per 
ton, and No. 3, 61. 3s. per ton, both on trucks at makers’ 
yards. 

Locomotive and Wagon Industry.—Much activity is 
general in the locomotive industry in this area and recent 
bookings have been on a large scale. The heavy traffic 
on the railways, due to war conditions, is causing a strain 
on rolling stock and it has been found necessary to place 
contracts for a large number of new locomotives. The 
wagon-building industry is also extremely busy. Owing 
to the conservation of motor fuel, a heavier strain has 
been imposed on the railways, and this is reflected in 
an increased demand for railway wagons. Contracts 
recently placed ensure steady employment in the works 
for many months. 





BRITISH CHEMICAL PLANT MANUFACTURERS’ ASSO- 
CIATION.—Dr. G. E. Foxwell was elected chairman of the 
British Chemical Plant Manufacturers’ Association, for 
the ensuing year, at the annual general meeting of the 
Association, held on June 18. Mr. K. Fraser was elected 
vice-chairman, and Mr. W. 8S. Knight honorary treasurer. 


ALUMINIUM CASTING ALLOYs.—The British Aluminium 
Company, Limited, Oakley Manor, Belle Vue, Shrews- 
bury, Shropshire, have published an informative brochure 
entitled Aluminium Casting Alloys. The work consists of 
data sheets for aluminium-rich alloys suitable for sand, 
gravity or pressure die castings for general engineering 
purposes or for special applications. The brief particu- 
lars given are designed to give the practical man as 
much information as possible in the fewest words. The 
compilers state frankly, in their introduction, that not 
much of the information given is new. On the other 
hand, the data sheets relating to each material have 
been thoroughly revised in the light of recent work and 
hints are given on the anodising qualities of the various 
materials. The casting alloys dealt with comprise the 
3L.5 aluminium-zine-copper alloy, the 3L.8 and the 
4L.11 aluminium-copper alloys; the Y alloy (to speci- 
fications 2L.24 and L.35); and the British Aluminium 
Company’s aluminium-magnesium-silicon, aluminium- 
copper, aluminium-copper-silicon and aluminium-silicon 
alloys: In the case of each alloy the data given include 
the composition ; physical and mechanical properties ; 
the recommended pouring temperature for test bars ; 
the heat treatment advocated; typical applications ; 
resistance to corrosion; and anodising qualities. The 
brochure ends with summaries of British Standard. and 
D.T.D. specifications. In common with other recent 
publications of the British Aluminium Company, the 
present work is well arranged and produced, and will be 
of service to founders and melting-shop managers in all 
works employing light alloys. Copies may be obtained 





obtained (price 1d.) from H. M. Stationery Office, York 





night before the date of expiry. 





House, Kingsway, London, W.C.2. 


by engineers and metallurgists on application to the 
Company at the address given above. 
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TIN MINING IN THe BELGIAN 


CONGO. 


Prior to the outbreak of war in the Far East, the 
Belgian Congo occupied fifth place among tin-produc 
ing countries. As far as supplies to the United Nations 
are concerned, the colony now ranks as the second 
most important producer of the metal, first place being 
taken by Bolivia. Prospecting commenced in the 
southern regions of the Belgian Congo in the early years 
of the present century, but, although extensive deposits 
of cassiterite (oxide of tin) were located in the Upper 
Katanga and elsewhere, mining operations remained on 
a restricted scale until 1914. Following upon the dis 
covery of new ore beds, exploitation began in earnest 
after 1918, and, in 1933, the production of tin had 
reached 5 tons. Since 1933, the output has steadily 
increased year by year and, according to the monthly 
journal Tin, the production of the Belgian Congo during 
the 12 months ended June 30, 1941, amounted to 
18,559 tons. It is confidently anticipated that this 
total will not only be maintained but will be exceeded 
this year. At present, the three most important tin- 
producing areas are in the Katanga, in the south, and in 
the Maniema-Kivu and Ruanda-Urundi regions in the 
east In these minefields the tin ore is extracted from 
lodes as well as from eluvial and alluvial formations, the 
latter having the highest metal content and providing 
the bulk of the output. Mining is carried on both on 
the surface and to depths exceeding 130 ft.,+ which 
necessitates the use of modern machinery. The dis- 
tricts which have been developed are generally situated 
where conditions are comparatively advantageous with 
regard to transport and African labour. 

The colony is served by a vast network of navigable 


natural waterways, which facilitates the delivery of 


materials to the mines and the dispatch from them of crude 
and refined products. These waterwaysare supplemented 

















































































































(7882 8) 
by railways which enable the tin to be transported to 
ports on the Indian Ocean as well as on the Atlantic 
seaboard. The most frequented route is that which 
leads to Matadi, the most important port in the colony, 
situated some distance up the estuary of the River 
Congo. The Government has always encouraged all 
forms of mechanisation in the tin-mining industry in 
order to lessen the demand for labour, and the high 
elevation of the country and the ample water supplies 
have made possible the installation of hydro-electric 
stations at various points. Although the minefields in 
the Katanga are spread over a wide area they are 
linked up to the hydro-electric power stations by high- 
tension transmission lines, some of which are hundreds 
of miles in length. One of the principal water-power 
stations is at the foot of the River Luvua falls and 
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this supplies power to a series of mines in the Upper 
Katanga. One of these, the Manono mine, has a 
smelting plant, installed in 1934, which is capable of 
refining 10,000 tons of tin a year, producing metal of 
99-95 per cent. purity. 

It has recently been announced that the Governor 
General of the Belgian Congo has placed all mining 
companies in the colony under direct State control in 
order to increase outputs. A new department, known 
as the Direction de la Production Miniére de Guerre, 
with headquarters at Elizabethville, is co-ordinating the 
activities of all the companies and will have power to 
transfer their mining engineers to centres where their 
services can be utilised to the best advantage. The 
Director Of the new department is Mr. Lienart. the 
Commissioner of the Katanga. 
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|in question, but this time it is the aircraft carrier 
which is being thrust into the position of “ the 


| within direct striking distance or even within sight ' 


l , - , , 
| provided with aircraft carriers will be in much the 
pace | Same position of advantage as the fleet which, in 
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riers, but this is not likely to be known until after 
| the war; the possibility cannot be ignored, but the 
fact that they are reported to be using converted 
merchant ships as carriers rather suggests that they 
themselves did not fully realise how many such 
craft would be required and that urgent steps have 
had to be taken to make good the losses sustained 
during the first seven months of their war with the 
United Nations. 

These losses, according to a summary by the New 
York Sun, quoted in The Times of June 19, and 
based on figures issued by the United States Navy 


THE SIGNIFICANCE OF THE and War Departments, amount to four carriers 
AIRCRAFT CARRIER. definitely foo ect probably sunk, and six damaged. 


THE loss of Tobruk, coming swiftly on top of | The known strength of the Japanese Navy included 
what was evidently a costly convoy engagement in | only seven carriers, though it is likely that the con- 
the Mediterranean, has tended to divert attention | struction of some of the four authorised under the 
from the wider field of action in the Pacific ; 
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but, | Fleet Replenishment Law of 1937 may have been 
while in no way minimising the seriousness of the | expedited in preparation for the attack on the 
reverses suffered by the Eighth Army in Libya, it| United States; but, in any case, it is evident 
may be suggested that nothing which has yet | that the strength of the Japanese fleet in this respect 
occurred has materially undermined the basic | has been seriously depleted, and certain that the 
principle that the wars of maritime nations depend rate of replacement cannot compare with the 
fundamentally on the maintenance of sea power. | expansion of this branch of the United States naval 
Tobruk has fallen, and General Auchinleck’s forces | forces. Apart from the new programme put forward 
and his reserves of stores have been badly depleted | by Mr. Vinson, however, the strength of the United 
in consequence; Field-Marshal Rommel—than | States Navy in aircraft carriers compared quite 
whom, it must be admitted, no general ever better | favourably with that of Japan, even at the outbreak 
earned his promotion—has succeeded at last in | of hostilities between the two nations. Besides the 
securing all the harbours along the Libyan coast, much-converted ex-battlecruisers Lexington and 
together with airfields which are likely to add | Saratoga, the former of which was lost in the Midway 
greatly to the security of his supply ships using them; | Island operations, there were the Ranger, of 14,500 
but the war is not lost, by any means, and it is to | tons, the three ships of the Enterprise class (20,000 
be hoped that,when the House of Commons debates | tons) and the Wasp (14,700 tons). In 1940, orders 
the conduct of the campaign in the Western Desert, | were placed for eleven carriers, of approximately 
someone—preferably not a Government spokes- | 25,000 tons each, of. the Essex class, and, in the 
man—will lay due emphasis upon the fact that, if | following year, a number of merchant ships were 
the seas are not quite so free to the transport of converted for service as aircraft-carriers to act as 
the Allies as they have been, they are still less so | escorts to convoys. It is possible that the first half- 
to the ships of the enemy. ; | dozen of the Essex class may be completed by the 

If, however, the basic principle of the ultimate | end of this year, but the remainder, together with 
| further vessels of the class which are understood to 
affected, recent events have certainly suggested, | have been ordered, can hardly be available until 
in some quarters, doubts whether the traditional | 1943. The assumption is reasonable, therefore, that 
organisation of the fleets to maintain that sea power | the struggle in the Pacific is unlikely to enter upon 
does not call for modification in the light of the | 4 conclusive stage before the lapse of another twelve 
| months at the least, as air reconnaissance in some 
| force is essential where such immense areas of ocean 
| have to be covered, to enable the battle fleets to 
| operate effectively. On the other hand, the battle 
| fleets themselves are still essential, because the 
| aircraft carrier is still one of the most vulnerable of 
naval craft. 

The position in the narrower waters of the Mediter- 
of each other, it is argued that the sea battles of the | ranean and in coastal waters within reach of shore- 
future are likely to become air battles to a prepon-| based bombers and torpedo-bombers is so very 





superiority of sea power remains substantially un 


experience so expensively bought since Japan and 
the United States entered the war. Once again, 
the justification for the battleship is being called 


capital ship of the future.” Because the opposing 
fleets in the action off Midway Island never came 


'derating extent and that the fleet which is best different that there is no direct basis of comparison. 
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The disadvantage suffered by the battleship in such 
a case is largely due to lack of manceuvrability ; 
but if, to offset this, a more or less permanent air 
screen has to be provided by attendant carriers, 
the only effect will be that the first attacks of a 
shore-based enemy striking force will be directed 
against the escorting, carriers. If they can be sunk, 
the aircraft screen is neutralised, after a short time, 
without the trouble of shooting the machines down 
individually. They will probably take some toll of 
the attacking force, but only to a limited extent ; | 
and there is a limit, too, to the duration of the 
protection that can be afforded by anti-aircraft 
gunfire at the rates at which ammunition is now 
expended. In the American air attacks on the 
Japanese convoy in the Sunda Strait, there were | 
indications that many of the enemy vessels had run | 
out of ammunition for their anti-aircraft guns after | 
the second day. In narrow seas, in fact, it would | 
appear that ships, of whatever type, are unable to | 
protect themselves with certainty against a suffici- 
ently numerous and determined attacking force of 
shore-based aircraft. 





| 


This situation, however, merely translates into 
reality the arguments that were current when the 
European navies first began to acquire submarines 
in some numbers. No surface ship, it was freely | 
prophesied, would be able to remain within sub- 
marine range of the harbours of a country that 
possessed these craft in any quantity ; a view that 
was strongly held in French naval circles, which | 
began to press for submarine construction with the 
same fervour that, a generation before, had been 
devoted to the building of torpedo boats. It cannot 
be said that, in either of these cases, the anticipated | 
obsolescence of the battleship has been confirmed ; 
even in France, after a long interval, the construc- | 
tion of battleships was begun again. Those battle- 
ships, semi-immobilised as they have been for the 
past two years, are still a potent influence in the 
strategic policy of the Allies. 

A correspondent, writing recently to the daily 
Press, maintained that, as the purpose of the battle- 
ship is only to carry guns powerful enough to plant 
the desired weight of shot at the desired spot, and 
the aeroplane could do this equally well with much | 
less initial outlay and cost of upkeep, the battleship | 
has become not so much outclassed as unnecessary. 
This contention loses sight of some rather important 
factors, especially when it relates to carrier-borne 
aircraft ; namely, the relative accuracy of fire, and 
the ability of the battleship to keep on firing, while 
the aircraft must return to its base before it can be 
reloaded. Much has been made of the sinking of | 
the Repulse and Prince of Wales by air attack, | 
though not so much of the loss of the Barham—in 
some ways, quite as interesting a case from the point | 
of view of the student of modern warfare ; but the | 
few instances of modern ship-to-ship actions suggests 
that these results might have been achieved quite | 
as effectively and in even less time by a well-placed | 
broadside from a ship of similar type—as witness | 
the destruction of the Hood by the Bismarck. This | 
possibility appears to have been recognised by Vice- 
Admiral Helfrich, who has been quoted above, for | 
he observed, in the course of his remarks, that “* Air | 
forces alone cannot win the war for us ; a combina- | 
tion of aeroplanes and big guns in capital ships will | 
bring the most effective success.” 


There remains, however, the question whether | 
any substantial modification is possible, or desirable, | 
in the design of battleships and carriers. Various | 
ingenious schemes have been evolved to combine | 
the characteristics of the aircraft carrier with those | 
of other types of warship so as to obtain the advan- | 
tages of two ships in one ; but, in general, they do | 
not carry the stamp of feasibility. The gun power 
and speed of a large aircraft carrier may match those 
of a light cruiser, but there is still a great difference 
in the target offered to an opponent’s fire. To 
combine the functions and armament of a carrier 
and a heavy cruiser may be structurally possible ; 
but to combine the carrier with the battleship, as 
has been proposed, does not appear practicable. 
Better results would seem probable by the use of 
two ships in company—a carrier with a more closely 
subdivided underwater structure than has been 
customary hitherto, and a battleship of improved 





manceuvring ability. 





THE PRODUCTIVITY OF 
LABOUR. 


THE output per man-hour in any industry is 
largely a function of the manufacturing equipment 
of the industry. This is the whole basis of mass 
production. Specialised machines and specialised 
assembly methods enable the maximum effect to 
be obtained from the effort expended. The attain- 
ment of optimum output by the provision of opti- 


|mum equipment demands, however, high capital 


expenditure which is only justified with a reasonably 
assured market and large-scale production. In the 
discussion of labour problems it frequently appears 
to be assumed that all manufacturing operations 
are now conducted on this intensive system and 
unjustifiable conclusions are drawn about the 
economically-possible length of working day. Large 
numbers of manufacturing operations are still 


| carried on with simple machines, or hand tools, and 


appear likely to continue to be so. Present con- 
ditions in the engineering industries certainly 
favour the provision of maximum equipment, par- 
ticularly as capital expenditure has necessarily 
become a minor consideration, and it may be hoped, 
perhaps somewhat dubiously, that a reasonable pro- 
portion of the special machinery and appliances now 
being provided may be turned to useful account in 
peace time. 

One of the economic (although, some people 
would contend, not one of the social) advantages 
of the employment of mass-production machinery 
is that large output may be obtained from rela- 
tively unskilled labour. This is a cardinal factor 
dictating the maximum possible installation of 
special machines at the present time. 
extended labour force which war conditions demand 
must contain a high proportion of the unskilled and 
semi-skilled, and it is only by the provision of special- 
ised tools that it can be employed to full effect. 
Assuming its activities are, in the individual case, 
confined to a relatively small range of operations, 
unskilled labour may be trained to an effective 
standard in a few weeks or months. It is clear 
from the results obtained that the widespread 
adoption of this policy of providing semi-skilled 


The greatly | 


in the manufacturing industries increased by 49 per 
cent., and man-hour output by 10 per cent. Corre- 
sponding rises for the bituminous-coal industry were 
production 28 per cent. and man-hour output 1 per 
cent., and on steam railroads, measured by revenue 
traffic units, 39 per cent. and 18 per cent. 

These increases were not attained without difficul- 
ties and disappointments. The sudden expansion of 
plant facilities brought high-cost plants into use and 
added relatively inexperienced workers to the labour 
force, but the changes in methods of production and 
modes of utilising labour and equipment were 
attended by “ costly frictions and delays.” The 
general result, however, was that labour pro- 
ductivity was favourably affected by the large: 
volume of output and the lower overhead cost per 
unit. Assistance towards general improvement was 
afforded by the application of improved modern 
methods to old plants, while new installations were 
designed to facilitate operation and increase output. 
The results of extensive research, which had been 
carried out in earlier years, found wide application 
at a time when an almost illimitable market per- 
mitted capital expenditure on a scale greatly exceed- 
ing normal. As in this country, arrangements were 
made for training a proportion of the large new 
labour forces which were drawn on. It is stated that 
these “ rapidly augmented the skill of inexperienced 
workers.” 

The relation between man-hour output and wages 





rates is a matter of much importance, although there 
is perhaps a tendency to ignore it in this country at 
the present time. The United States figures show 
that in the first year of the war, ended August, 1940, 
while man-hour output increased by 7-2 per cent., 





unit labour cost, that is, the wages paid per unit 
produced, decreased by 3-2 per cent. In the follow- 


| ing year, from August, 1940, to August, 1941, man- 


hour output was 10-1 per cent. higher than in the 
year ended August, 1939, but unit labour cost 
reversed its earlier tendency and was 2-3 per cent. 
higher. The index of wholesale prices of all com- 
modities, other than farm products, was 7 per cent. 
higher in the year ended August, 1941, than in that 
ended August, 1939, as compared with the 2-3 per 
cent. rise in unit labour cost. This must not be 
taken as an indication that the wages position was 


labour with highly mechanised plant has been | deteriorating from the point of view of the work- 


successful in this country, but we are not likely to 
be furnished with quantitative results while present 
conditions continue. 
machines installed, even if it were available, would 
not furnish a measure of production. As Mr. 
R. R. Stokes pointed out at the annual general 


meeting of Messrs. Ransomes and Rapier, Limited, | decreased output. 


| 


people ; conditions were rapidly changing. The 
figures quoted are yearly averages, but actually in 


An estimate based on the| August, 1941, unit labour cost was 12-3 per cent. 


higher and man-hour output 7-1 per cent. higher. 

These figures for August of last year suggest that 
increased wages rates are tending to be reflected in 
As the article points out, 


on June 12, if “ a tool runs for 100 hours it does not | however, monthly data form an unsatisfactory basis 


necessarily produce 100 hours of work unless attend- | on which to estimate 


ance is competent.” 

Some information bearing on the effects of dilu- 
tion has been made available in the United States, 
and may serve as an indication of the order of result 
likely to be obtained from the policy which we have 
now been pursuing for nearly three years. This 
American information covers the period from Sep- 
tember, 1938, to August, 1941. As the United 
States did not become involved in hostilities until 
December of the latter year, the figures given are 
concerned with pre-war activity. They must not, 
however, be taken as relating to an average sample 
of peace-time conditions. Very large orders were 
being executed to the account of this and other 
countries, and the United States was itself engaged 
in the earlier stages of an enormous armament 
programine. The information to which we refer 
is contained in an article entitled ‘“ Labor Pro- 
ductivity and Labor Cost, 1939-1941,” which 
appeared in the December, 1941, issue of the Monthly 
Labor Review of the Bureau of Labor Statistics of 
the United States Department of Labor. 

It is stated that, in the year before the outbreak 
of war in Europe, industry in the United States 
had been operating at comparatively high levels 
both of volume and efficiency of production. In the 
manufacturing industries, production in that year 
was almost a fifth greater than the average of the 
years 1923-1925 and the output per man-hour was 
more than 50 per cent. greater. Production and 
man-hour output continued to rise after August, 





trends. They may be affected 
by temporary adjustments in industry. The intro- 
duction for instance of a new aircraft-engine model 
may involve much re-tooling and preparatory work 
which will have an important temporary effect on 
the relation between wages and output. The figures 
for this individual month certainly suggest that the 
monetary position of the workers is improving, but 
no accurate deduction can be drawn from them. 
Taking the longer-range results covering the year 
ended August, 1941, it is computed, on the basis of 
cost of living, that the average wages in the manu- 
facturing industries in that year represent an 
increase of 7-4 per cent. over the year ended 
August, 1939, as compared with a rise in man-hour 
output of 10-1 per cent. 

Figures taken over a series of years show a con- 
tinuous rise in man-hour output in the manufactur- 
ing industries, in bituminous-coal mining and in 
steam-railroad operation. On broad lines these 
trends may probably be traced largely to the con- 
tinuing progress in the mechanisation of almost 
all types of commercial activity, although a gradual 
recovery from the heavy depression which followed 
the last war was certainly an important factor. In 
all these industries a greater over-all output is likely 
to show improved man-hour output. More con- 
tinuous operation of plant is possible and time 
wasted waiting for supplies is likely to be reduced. In 
the manufacturing industries, if output per man- 





1939. In the first two years of the war, production | and from September, 


| hour is taken as 100 for the years 1923-1925, that for 
| 1937 was 147-8; for 1939, 157-5; for 1940, 166-0 ; 
1940, to August, 141, 169-5. 
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NOTES. 


Miners’ WaGEs. 

In ENGINEERING of June 12, we recorded that a 
Board of Investigation under the chairmanship of 
Lord Greene, Master of the Rolls, had been set up 
for the purpose of examining the claim of the Mine- 
workers’ Federation for an immediate increase of 
wages. In accordance with the intention of the 
Government, stated in the recent White Paper on 
Coal (Cmd. 6364), to establish permanent machin- 
ery to deal with questions of wages in the industry, 
the Board was also asked to recommend the form 
that this machinery should take. The latter refer- 
ence is still in process of discussion, but a report 
on the original claim by the Federation has been 
presented and was made public on Friday last, 
June 19. The recommendations comprise (a) an 
unconditional flat-rate addition of 2s. 6d. a shift to 
the wages of all mineworkers over the age of 21, to 
be extended, in the case of underground workers, 
to those between the ages of 18 and 21 ; (6) additions 
ranging from 1s. 3d. to 2s. 3d. a shift, in the case of 
underground workers under 18, and from 9d. to 
28. 3d. a shift for surface workers under 21 ; (c) these 
additions not to be subject to diminution by the 
operation of the system of a percentage addition to 
wages, already operative in the industry ; and (d) a 
national minimum wage for all mineworkers over 





the age of 21, to be at the rate (including allowances) 
of 838. a week for those below ground and 78s. a week 
for those on the surface. Further, it is recommended | 
that there should be a possible additional increase, 
in accordance with a sliding scale, for any increase 
in output beyond a certain standard ; this standard 
to be fixed for each pit on the basis of a scheme of 
assessment suggested by the Board. These recom- 
mendations have been accepted in principle by the 
Government, to become effective as from June 1; 
and the Board have been asked to settle the details 
of operation of the bonus on output in consultation | 
with both sides of the industry and with the Govern- | 
ment departments concerned, with due regard to 
any considerations, emerging in the course of the | 
discussions, which may have a bearing on the 
Government’s plans for the future reorganisation of 
the industry. It is estimated that the proposals (a) 
to (d), above, will cost approximately 23,500,0001. a 
year, even though they represent an appreciable 
reduction on the amount of the original claim. The 
Mining Association, which estimated that the full 
claim would involve an additional 37,000,0001. a 
year, had expressed the view that some increase in 
wages was justifiable, but desired to make it con- 
ditional upon attendance as well as output. The 
National Executive of the Mineworkers’ Federation 
met in London on Monday of this week to consider 
the recommendations, and was understood to have 
approved them, with certain minor modifications ; 
but on Tuesday evening, following the national 
conference of delegates which had been called for | 
that day, it was announced that the proposals were | 
adopted unanimously by the Federation. It is 
understood that the Government are opposed to any 
grant of a subsidy to the industry to meet the cost 
of the increases (which, it is stated, exceeds the 
entire profits of the mines) and that the burden must 
be borne by the consumers ; at the same time, steps 
are to be taken to minimise the effect on the general 
cost of living, by further steps in the direction of 
stabilising the cost of essential commodities. How 
this is to be done will be outlined by a statement 
in the House of Commons, in due course, by the 
Chancellor of the Exchequer, Sir Kingsley Wood. 








THe INcoRPORATED MunicipaL ELECTRICAL 
ASSOCIATION. 


The fact that present conditions do not permit 
the Incorporated Municipal Electrical Association 
to hold its annual conferences, which have become 
such a prominent feature of the electrical activities 
of this country, is not to be taken as an indication 
that the work falling on the president, council and 
staff has lessened. It has, indeed, probably in- 
creased. The difficulties of maintenance of supply 
in the present circumstances will affect various 
members of the Association differently, but practic- 





| were concerned mainly with the question of inade- 








ally all are closely concerned with the coal situation. 
The cost of coal, its quality and the maintenance of 
stocks are matters of vital concern to the electric 
supply industry and it was fitting that the Associa- 
tion should have asked Major Gwilym Lloyd George, 
the new Minister of Fuel and Power, to speak at the 
annual general meeting, which was held at Grosvenor 
House, London, W.1, on June 18. At the time of 
the meeting, Major Lloyd George had held his new 
office for only a week and could not be expected to 
give any indication of his intentions as Minister of 
Fuel, even if he yet has any. His speech was 
essentially a plea for economy. Practically every 
industry, he said, had increased its consumption of 
fuel and the situation had only been met by eating 
into reserves. Two procedures were now possible 

-to increase production and to economise. Methods 
of increasing production, however, could not give 
quick results and, as the situation was serious, eco- 
nomy was essential. His suggestion that the electric 
supply industry was one that could help in this 
direction by using inferior classes of coal drew from 
the members at the meeting an obvious indication 
that they considered it was already doing so. This 
matter has occupied the attention of the council 
during the year and an important section of the 
annual report is concerned with it. The question 
of coal supplies was raised with the Mines Depart- 
ment by the Conjoint Conference of Public Utility 
Associations, of which the I.M.E.A. is a member, 
in the Spring of 1941. The representations made 


quate supplies, but this is only one feature of the 
situation. The increased price of fuel, its fréquent 
unsuitability for the purpose for which it is required, 
and the fact that extra costs are imposed by coal | 
being supplied from unusual sources and by unusual 
transport routes, are all important factors. They 
were taken up with the Secretary for Mines by the 
I.M.E.A. in conjunction with the Incorporated 
Association of Electric Power Companies, and the 
Central Electricity Board in February, 1942. The 
meeting held led to no definite conclusions and it 
appears probable that a further meeting may be 
arranged, although presumably the appointment of 
a Minister of Fuel and Power will have modified the 
authority of the Secretary for Mines to deal with the 
matter. Another important section of the report 
concerns the Central Electricity Board tariffs. As 
a result of a resolution passed at the last general 
meeting, the Board was asked by the Association to 
offer an alternative to the present Grid tariff. The 
Board, however, has replied that in present 
circumstances it is not prepared to modify the 
existing arrangement. The council propose to take 
further action at an appropriate time. The interest 
of the members in the work of the Association was 
shown by the large attendance at the meeting, at 
which Mr. J. W. J. Townley, of West Ham, the 
President, took the chair. At the conclusion of the 
official business he retired in favour of Mr. F. Newey, 
of Lincoln, the President for the forthcoming year. 





New Decree Courses aT LEEDS 
UNIVERSITY. 

The Senate and Council of the University of 
Leeds have recently approved certain changes in 
the curriculum of the Department of Coal Gas and 
Fuel Industries (with Metallurgy), in order to pro- 
vide, in particular, a new degree course in chemical 
engineering. This department of the university 
was established in 1906 to provide degree courses in 
Fuel and Metallurgy. In 1910, a fund was raised 
by the gas industry in order to perpetuate the 
memory of Sir George Livesey, the distinguished 
gas engineer, and this was allocated to endow the 
Livesey Professorship. A degree course in gas engin- 
eering was instituted at that time. Since the last 
war, many investigations have been undertaken in 
the department into problems of fundamental 
importance to the gas industry, and important 
research work has been carried out into metal- 
lurgical problems, particularly that on “‘ Scaling,” 
undertaken for the Alloy Steels Research Com- 
mittee of the Iron and Steel Federation. During the 
last few years, the Livesey Advisory Committee, 
which is composed of representatives of the Insti- 
tution of Gas Engineers, of the Society of British 
Gas Industries, and of Leeds University, have had 





‘and honours), 4 years. 





under consideration the need for extending the 
courses in order to keep pace with the growth of 
knowledge and the increasing demands of industry. 
In particular, for those passing into the constructional 
side of the gas industry and into the larger under- 
takings, as well as to the staffs of chemical-plant 
manufacturers generally, a broader training is 
necessary. On this account, the committee recently 
recommended the establishment of an alternative 
four-year course in chemical engineering, which has 
now been approved. The courses as now arranged 
are: Gas Engineering (ordinary), 3 years, (honours) 
four years; Chemical Engineering, (ordinary and 
honours) 4 years; Metallurgy (ordinary), 3 years, 
(honours) 4 years; Fuel and Metallurgy (ordinary 
Post-Graduate Diplomas 
are also awarded in these subjects, as well as in Fuel 
and Refractory Materials. Students may be enrolled 
for any of these courses, to start next session ; but, 
as in the case of other departments, in order to 
enable students to qualify as quickly as possible, 
arrangements have been made (for the duration of 
the war) to compress the work for a degree into the 
space of two years and three months. 


Puswiic UTILires oF BRISBANE. 


The annual report of the Brisbane City Council 
for the year ended June 30, 1941, shows that the 
development of the city’s public utilities has pro- 
ceeded steadily in spite of war-time difficulties. 
Water supply, in particular, was materially improved 
by the provision of additional reservoir capacity 
and by cleaning and cement-lining many of the 
existing pipes. The total amount of water supplied 
to consumers was 6,057 million gallons, representing 
an average of 46-48 gallons per head per day. It 
may be observed that the norma? average daily 
consumption in London, in the area of the Metro- 
politan Water Board, is about 39 gallons per head. 
Other new reservoirs for the supply of Brisbane 
were nearing completion, and good progress was 
made with the construction of the Stanley River 
dam. Most of the central portion of the dam had 
reached “‘a considerable height’ at the date of 
compilation of the report, and the four 9-ft. diameter 
steel pipes have been installed, together with their 
sluice gates. The 9-ft. pipe to convey water to the 
proposed hydro-electric plant was also placed in 
position. The total expenditure on this dam, to 
the end of the year under review, was 1,367,000I. 
In the twelve months covered by the report, the 
Department of Works spent 460,3101., the principal 
item being 182,905/. for road maintenance, storm- 
water drainage and new formation works. The 
length of sewers constructed was 17 miles, bringing 
the total length of the sewerage system to about 
537 miles. Before any roads are built, analyses are 
made of the soil formations, a practice which has 
resulted in the improvement of road foundations. 
The Department of Electricity records a further 
increase in the output, which has shown a steady 
expansion for many years. The New Farm power 
station distributed over 125 million units during 
the year, an increase of 7 per cent. over the pre- 
ceding year. Of this total, some 31 million units 
were taken by the Transport Department and rather 
more than 94 million units by the Electricity 
Department. The operating cost of the station 
averaged 0-3387d. per unit, compared with 0-3281d. 
in 1939-40, the increase being attributed to the 
higher cost and poorer quality of the coal supplied. 
A fifth generating set, of 18,750 kW capacity, was 
installed. This was constructed in England by the 
British Thomson-Houston Company, the instal- 
lation being carried out by Australian General 
Electric, Limited, as main contractors. The con- 
densing plant and other auxiliaries were made in 
Australia, mainly by the Thompson Engineering 
Pipe Company, of Castlemaine, Victoria. A con- 
siderable amount of pipe work was supplied by 
Brisbane firms. Interconnection between the power 
stations of the City Electric Light Company and 
the City Council was effected in April, 1940, by 
the provision at New Farm of a 10,000-kVA trans- 
former built by Crompton-Parkinson (Australia), 
Limited. Another transformer, of the same capacity 
and built by the same firm, was installed during the 
year covered by the report. 
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LETTERS TO THE EDITOR. 


THE DAMPING CAPACITY OF 
ENGINEERING MATERIALS. 


To THe Eprror or ENGINEERING. 


Six,—We have been much interested to read the 
abridgment of the paper by Drs. W. H. Hatfield and 
G. Stanfield, and Mr. L. Rotherham, dealing with 
the damping capacity of engineering materials 
which appeared in your issue of June 12, on page 478, 
and, in particular, note the reference made to the 
torsional damping recorder manufactured by this 
company. The wording of the reference may lead 
to the impression that the stylus-on-celluloid 
method of recording creates such frictional error 
as to render the instrument unsatisfactory for its 
purpose. We are satisfied, however, that this is 
not the case for a large number of materials, par- 
ticularly if they are subjected to reasonably large 
We agree, however, that with metals 
that have a very low damping capacity, say, less 
than } per cent., and are subjected to small stresses, 
it is desirable to avoid mechanical contact with the 
record, and the stylus-on-celluloid method of 
recording is liable to give rise to errors. It is in 
view of this fact that an optical attachment has 
been made for the Cambridge torsional damping 
recorder, which, when used in connection with a 
photographic-paper camera, obviates any form of 
contact and therefore cuts out even the small 
amount of frictional contact that the celluloid 
method involves. 

We also note that the reference to-our instrument 
indicates that it is not possible to use the 
instrument for torsional tests with the specimen 
raised to desired temperatures, and in this connec- 
tion would point out that the standard instrument 


stresses. 


may be readily used for testing specimens at known | 
high temperatures, the only modification necessary | 


being the insertion of strips of mica insulation 
beneath the upper clamp, and the use of suitably 
designed test pieces. Possibly the authors of the 
paper were not aware of this small modification, but 
details of it were given in a letter published in 
your issue of February 4, 1938, on page 119. A 
full description of the optical attachment for use 
with the torsional damping recorder was given in 
Aircraft Engineering for December, 1939, 
Yours faithfully, 
F. WaKEHAM, 
Joint Managing Director, 

Cambridge Instrument Company Limited. 
13, Grosvenor-place, 

London, 8.W.I. 

June 15, 1942. 








THE OPERATION OF THE CENTRAL 
REGISTER. 


To THe Eprror or ENGINEERING. 


Str,—After reading the report on the operation 
of the Central Register recently presented before 
the Institution of Mechanical Engineers,* perhaps 
one may be pardoned for making one or two 
remarks ; as, after some 35 years’ active engineering 
experience, I, personally, find myself asking, where 
are modern methods of choosing engineers leading 
us? One outstanding point appears to be that 
more and more importance is being attached to 
what might be termed appearance, personality, and, 
say, education as such. I have always found it 
best to concentrate on getting a really competent 
man for a job, and find the appearance, pleasant- 
ness, personality and pure education stuff quite a 
In fact, if great care is not 
exercised, there grave danger of mistaking 
pleasant manners and education for 
ability, much to the detriment of the work to be 
done. I prefer to meet an applicant who has spent 
some years on actual practical work, produced 
something original, such as patented ideas, or has 
written articles for his technical journals, than one 


minor consideration. 


is 


* See ENGINEERING, page 375, anfe. 


who is simply 


|award marks on the applicants’ ability, judged on | 
capacity current of the breaker against a restriking 


brains and | 


ENGINEERING. 


‘educated.”” In short, it would | 
appear that attempts are being made to formulate 
theories on appointment questions and then to| 


these very problematical grounds. 

This applies not only to the Central Register: | 
the practice is invading private enterprises, where 
are attempting the same thing 
in my opinion, a very 


“ labour managers ” 
with unsatisfactory results 
serious matter both for the firm and the applicants. | 
Another point is that attempts are being made 
to assess an applicant’s ability from the positions | 
he has previously held, put down in what i 
termed *“ chronological order.” This simply isn’t 
possible, especially in manufacturing, as we all | 
do dozens of jobs and special work of which this 
method gives no trace unless it is known by the 
applicant that this information is needed. It 
obviously better to say what the work entails and 
leave the applicant to supply the evidence. One 
might ask if the Register is publishing particulars 
of appointments or trying to tabulate engineers’ 
particulars as to suitability from lists of positions 
held. Another matter affecting private firms as well 
as the Government is form filling. I always find 
that an application carries with it vital information, 
apart from the contents, which is simply destroyed 
when form filling is resorted to. 

This country, more than ever before, now needs 
all the inventiveness, constructive skill and organis- 
ing ability it can find and there appears to be room 
for a little improvement in the methods of dis- 
covering it. 


is | 


1S 


Yours faithfully, 
CuarRLes Baxter, M.I.Mech.E., etc. 


the conventional vertical isolation type. 
| bars consisted of condenser bushings, connected 


69, Brackenbury-road, 
Preston. 
June 20, 1942. 








LOW OIL-CONTENT METAL- 
CLAD SWITCHGEAR. 


By C. J. O. Garrarp, M.Sc., A.M.LE.E. 

It is not’ long since the breaking capacity of a| 
circuit-breaker was supposed, other things being 
equal, to be proportional to the quantity of oil which 
it contained. During the last few years, however, 
the wheel has gone full circle and there is now a 
tendency to assume, sometimes rather uncritically, 
that the excellence of a breaker is inversely propor- 
tional to the amount of oil, the complete or partial 
elimination of which has become one of the main | 
objects of switchgear designers all over the world. 
While the attention of both designers and _pur- 
chasers is concentrated upon this aspect of the 
problem, it is sometimes forgotten that many exist- 
ing designs, which were evolved before the necessity 
for reducing the amount of oil came to be regarded 
as paramount, embody features, the fruit of years of 
experience, which relate to such obviously desirable 
virtues as convenience of operation, ease of inspec- 
tion and maintenance, and general reliability over 
long periods of service. Long term reliability and 
freedom from fire hazard are very much bound up 
together. It should be obvious that an inherently 
reliable design which contains, say, 100 gallons of 
oil is a much smaller fire hazard than an inherently 
unreliable design which contains only one gallon. 
There is thys a danger that in striving for a reduction 
of the oil content of switchgear we may introduce 
expedients and methods of construction which are 
of doubtful value when considered from the point 
of view of long-term reliability. Examples of this 
tendency will occur to anyone who considers critic- 
ally some of the switchgear development on the 
Continent during the last ten years. 

Another question upon which confusion of thought 
appears to exist is that of the relative advantages 
of circuit-breakers with single. and double breaks. 
The belief is widely current that the single-break 
circuit breaker has some inherent advantages as 
compared with oné having a double break. This | 
does not seem to be true ; in fact the reverse may be 


the case. In respect of breaking capacity the) 


| double-break circuit breaker has an inherent factor 
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of safety as compared with the single-break breaker ; 
owing to the more or less unequal distribution of 


| the restriking voltage between the two breaks, each 


must be capable of interrupting the breaking 
voltage varying between say, 60 per cent. and 80 per 
cent. of the total. The advantages of the single- 
break design are purely incidental. Its adoption 


'may lead to a reduction in the volume of oil, to 


convenience of layout, or to smaller dimensions or 
a combination of these and other advantages. 

With these ideas in mind, a critical examination of 
a range of metal-clad switchgear was undertaken in 
order to see whether its oil content could be con- 
siderably reduced without sacrificing the many 
good features of the existing design. As a result 
of the investigations the 33-kV switchgear illus- 
trated in Figs. 1, 2 and 3, on page 510, was designed 
and constructed for a British undertaking by 
Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2. In 
Fig. 2 the steel roller shutters which normally close 
the compartments have been raised. In the left- 
hand unit in this illustration the circuit breaker has 
been removed, showing the voltage transformer with 
the tank lowered. In the middle unit the circuit- 
breaker is in its normal position and the auxiliary 
contacts are visible through the open door. The 
circuit-breaker is shown in the isolated position in 
the right-hand unit and the *bus-bars and upper 
part of the spout-chambers can be seen. Fig. 3 
illustrates the layout of one of the units, and Fig. 1 
shows a circuit-breaker in the open position, com- 
plete with its solenoid operating mechanism. 

The original switchgear was of what might be called 
The *bus- 


together by joint boxes, which also formed the 
chambers for the spout insulators and their connec- 
tions. The circuit-breakers were of conventional 


|double-break design having arc-control pots, and 


could be connected to the "bus-bars by plugging 
them vertically into the spout insulators. The 
advantages of this design are well known. The 


vertically disposed spout insulators are inherently 


reliable, as there are no horizontal surfaces upon 
which dirt and moisture can collect and lead to 
tracking. The circuit-breaker may be easily 
isolated from the "bus-bars, and transferred from 
one set of *bus-bars to the other if the installation 
hag double "bus-bars. This type of construction is 
unequalled for ease of access to the circuit-breaker 
contacts for maintenance and replacement, as for 


| this purpose it is only necessary to lower the tank 


away from the top plate by means of the hoist gear 
which is incorporated in the unit. 

The circuit breaker is the heart of the unit and 
its dimensions naturally determine those of the whole 
equipment. Development had been proceeding for 
some time in the direction of reducing the dimen- 
sions of the arc-control pots for 33 kV. Those used in 
the new units consist of an outer tube of synthetic- 
varnish impregnated fa»ric, in the wall of which 


| vents are cut; its interior is given a suitable con- 


figuration by means of a stack of inserts of fibre 
sheet. For currents up to 800 amperes, the arcing 
contacts inside the pot serve also to carry the 
normal current, so that no external contacts are 
necessary. Each phase has two breaks in series, 
and therefore two arc-control pots; the moving 
contact is a simple cross bar carrying two vertical 
rods which engage with the contacts inside the 
pots, as will be clear from Fig. 3. There is a separate 
tank for each phase, although the three tanks have 
a common flange for convenience in handling. The 
tanks are oval, and each is provided with a high- 
quality tank lining, which is wound by a special 
process from synthetic-varnish impregnated paper. 
The thickness of this lining is such that it is capable 
of withstanding the full voltage to earth, so that the 
internal insulation of the breaker is independent of 
the oil. By this means it is possible to bring the 
walls of the tank much nearer to the current- 
carrying parts than is the case if a less adequate 
lining is used, and so reduce the quantity of oil per 
phase to a figure which is actually less than 
some single-break designs for the same rating. 


| With the exception of these modifications the breaker 


follows conventional lines, and has all the advantages 
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l 
of easy accessibility and convenience of operation | Dublin, and elsewhere. It was in a similar capacity bution to the war effort would be revealed. Technical 


generally associated with the type in question. 
Attention was next devoted to the "bus-bar 
structure. The introduction of condenser bushings 
as "bus-bars some years before had already brought 
about a very considerable reduction in the amount 
of compound used for insulating the "bus-bars. 
Their use was now extended ; instead of mounting 
the current transformers inside an oil-filled chamber, 
as had hitherto been the practice, ring-type trans- 
formers were used, and slipped over the outside of 
a condenser bushing provided for this purpose, 
which forms the primary of the transformers, 
as shown by Fig. 3. The and secondaries 
of the transformers are thus in air, and are pro- 
tected by a light steel cover. By these means the 
amount of compound in the ‘bus-bar structure is 
much reduced, while if the extra expense is thought 
justifiable the use of inflammable material can be 
entirely avoided by filling the *bus-bar joint chambers 
with a non-inflammable insulating medium, such as 
Aroclor. The whole of the *bus-bar joint chambers 
are of fabricated sheet steel. For the heavier 
current connections, inserts of non-magnetic steel 
are used where necessary to prevent overheating | 
by eddy currents due to having a complete magnetic | 
cireuit round the conductor. | 
The whole of the *bus-bar structure, as well as 
the back and sides of the units, are enclosed in | 
sheet-steel covers, which can be easily removed | 
should this necessary for maintenance. The | 
front of each unit is enclosed by means of a steel | 
roller shutter. Access to the circuit breaker, and | 
to all those parts of the gear needing routine main- | 
tenance, is obtained by opening the shutters, as| 
shown in Fig. 2, while the circuit breaker auxiliary | 
contacts and the solenoid closing contactors are | 
accessible through hinged doors immediately above | 
the steel roller shutters ; the central door is shown | 
open in Fig. 2. This complete enclosure of the | 
gear hinders the access of dust and dirt to such | 
parts as the circuit-breaker hoist gear, “bus-bar | 
spount, shutters, and so on, and so reduces the 
work of routine maintenance. The advantage of 
the roller shutters over the doors which are usually 
fitted is, firstly, their neat appearance, and secondly, 
that they do not obstruct the gangway in front of | 
the gear when the unit is opened up for inspection. 
A further advantage of the complete enclosure of 
each unit is that fire extinguishers of the water- 
spray or gas type may be installed inside it and 
are thus much more effective than when they are 
installed in the open switch house. The use’ of 
condenser bushings for all the connections between 
components of one unit and between adjacent units 
makes it easy to provide fireproof divisions in the | 
switch house wherever desired, or to terminate the | 
main cables in a room separate from the switch 


cores 


be 


house. 
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OBITUARY. 


MR. L. L. ROBINSON. 


We regret to record the death, which occurred 
at Burnham-on-Crouch on June 16, of Mr. Leonard | 
Leslie Robinson, who was, for more than 30 years, 
chief electrical engineer for the Metropolitan 
Borough of Hackney. Mr. Robinson, who was in 
his 70th year, was a native of Tunbridge Wells and 
received his general education at Tonbridge School. 
In 1891, he proceeded to the Central Technical | 
College, South Kensington, for a three years’ course 
in mechanical and electrical engineering, leaving in 
1894 with the diploma of A.C.G.I. He spent a 
year in the hydraulic department of Messrs. George 
Kent and Company, to obtain practical experience, 
and, in 1895, was appointed assistant to Professor 
W. E. Ayrton in connection with his consulting 
practice. This engagement, however, lasted only 


a few months ; later in the same year, Mr. Robinson | 


became chief engineer to the Smithfield Markets 
Electric Supply Company, occupying this position 
for three years. His next appointment was as 
assistant to the late Mr. Robert Hammond, 
M.1.Mech.E., for whom he acted as resident engi- 
neer in Ireland, supervising the erection and placing 
in service of electric power stations at Rathmines, 





| street, S.W.1. 


| parent Institution and that these should all be local 


| an administrator; he is called upon to deal with com- 


that he was stationed by Mr. Hammond at 
Hackney, where, on the completion of the power 
| station, he was selected for the post of borough 
| electrical engineer, from which he retired in 1934. 
Under the general reorganisation of electricity 
| supply by the Central Electricity Board, consider- 
able extensions were made to the Hackney power 
station under Mr. Robinson’s supervision, a notable 
| development being the installation of the 
| system of automatic combustion control. This was 
| the subject of a paper which he presented, jointly 
with the late Mr. J. L. Hodgson, of Messrs. George 





| 


| and that carbonising pr 
| than we anticipated ? 

. — am S TZ© | the almost compulsory recovery of benzole may prove 
Kent, Limited, before the Institution of Mechanical | more profitable than many imagined, apart from the 


| developments and research must of necessity be 
subordinated to changes in practice im by war 
conditions, but it does not follow that technical 
development is marking time; some of the imposed 
conditions may give rise to repercussions which will 
bear fruit in future developments. Is it not possible 
that the restriction of that freedom of choice and 
selection of coal, which we have hitherto enjoyed but 


| which has been replaced by a dictated acceptance of 


Kent what is available, may have indicated that the range 


of suitable coals is not so narrow as we thought it was, 
actice can be made more flexible 
Is it too much to expect that 


| Engineers in 1934. Since his retirement from the | fact that it will make the country appreciably less 


service of the Hackney Corporation, Mr. Robinson | 
| had been associated as a partner with Messrs. May | 
|and Hawes, consulting engineers, of 36, Victoria- 
He was a member of long standing | 
of the Institutions of Civil, Mechanical and Electrical | 
Engineers. 








THE FUTURE OF THE GAS 
INDUSTRY.* 


J. 
| 


In these days, when it is more than ever necessary | 
that the industry should speak with one voice rather 
than in disconnected units, it is essential that the | 
relations between the parent body and the Affiliated 
District Gas Associations should be the closest possible. | 
The Council of the Institution, in its constant endeavour | 
to maintain a close liaison with the District Associations, | 
has adopted a policy of circulating, after each Council | 
meeting, a short précis of the outstanding matters | 
discussed. ‘ This is sent to the representatives of the | 
Districts on the Council, with the suggestion tered 
Institution policy and business should form a definite 
part of the business of the District Associations at 
their yearly or half-yearly meetings. It is hoped by 
this means to present an opportunity for a wider | 
consideration of policy and the various problems | 
confronting the gas industry. The suggestion has been | 
made that the Institution, throughout the country, | 
should be further unified by the closer attachment of | 
the Affiliated and Junior District Associations to the | 


By Sm FREDERICK West, C.B.E. 


branches of the Institution in a similar manner to those 
of the Institutions of Civil, Mechanical and Electrical 
Engineers. The suggestion has much to recommend it. 

It was reported at the December Council meeting 
that ‘the Gas Education Committee had considered 
the standard of general education required for entry 
to the examinations of the Institution.” The Council | 
approved the committee’s recommendation that ** while | 
it was undesirable to make any alterations in the 
regulations during the war, the attention of gas engi- 
neers should be drawn to the need, when selecting 
pupils and/or apprentices, of paying due regard to the | 
standard of their general education.” The technical | 
head of a gas undertaking must not only possess a 
considerable knowledge of the principles of the three | 
branches of engineering—civil, mechanical and electrical; | 
he must also have a thorough knowledge of the chemis- | 


mercial problems relating to the sale of gas and its | 
by-products, and he must be capable of handling | 
labour in its many phases. Above all, he must have | 
the gift for leadership. With this wide range of demands 
upon the personnel of the industry and the respon- 
sibilities involved, it is essential that the governing | 


remuneration is sufficiently attractive to induce a 


| constant supply of well-trained men to come forward | facturers 


for the higher positions in the industry. The report | 
which deserve serious consideration. Here are two 
| observations which we cannot ignore :—‘‘ The exami- 
| ners are of opinion that engineers and their staffs are 
| giving insufficient opportunity for instruction to their 
| pupils and apprentices and/or the latter are not suffi- 
| ciently observant of detail.” It appears that 
| many junior students either do not keep, or are not 
| advised to keep, a diary and make notes and sketches 
|of the practical work which they have to undertake 
| each day.” 


exigencies of war, but this has not led to stagnation ; 


| if the work of several of the special committees of the | 





dependent in the future on imported fuels ? May not 
the great increase, necessitated by war requirements, 


jin the variety of materials derived from by-products 


widen the scope and usefulness of our industry in the 
future ? Substitution of products or materials, unavail- 
able owing to war-time restrictions, has led to the 


| introduction of new products possessing advantages 


unrealised in normal times. 

The contribution of the industry to the war effort 
has been quietly and unobtrusively carried on. Its 
value cannot be over-estimated, but the public is in 
many respects quite ignorant, and to that extent 
unappreciative, of its dependence upon our efforts 
for the successful prosecution of the war. The Govern- 
ment, particularly in the early stages, was somewhat 
tardy in its realisation of this dependence. Difficulties 
in the obtaining of priorities and the protection of our 
man-power were outstanding features. Fortunately, 
this outlook has changed, and the appointment of a 
Directorate of Gas Supply under the egis of the 
Board of Trade is a recognition of the essential character 
of the industry, which should indicate the possibility 
of a bright augury for the future, provided we adjust 
ourselves to the full significance of this measure. We 
must now assume that the Government has indicated 
clearly that-there is under review a re-organisation of 
the industry to enable its functions to be performed 
more satisfactorily. In the minds of many of our 
leaders there is a consciousness of the need fora con- 
siderable re-organisation and unification. 

We welcome the formation of the Post-War Planning 
Committee of the British Gas Federation. It is much 
better that the industry itself should formulate a 
scheme of re-organisation than wait until one is 
imposed upon it from without. It would be unfair 
to attempt to anticipate the probable conclusions of 
this committee, but we can prepare ourselves for certain 
necessary changes. First and foremost, there must 
be more definite control of our activities. The 
unrestrained liberties of the past, which too often led 
to parochialism and sometimes to inefficiency, must 
disappear. There must be some standard in the quality 
and purity of gas, some standardisation in gas appli- 
ances, some regulation of the disposal of coke, and some 
governing body or bodies with powers adequate to the 
control and enforcement of a common policy. 

It is now firmly fixed in the minds of those in official 
and Government circles that coal is indeed the life 
blood of our industrial and social civilisation, and the 

satest efforts are being made on all sides to make 
the most of this irreplaceable asset. The new Director- 


il |General has devoted a considerable portion of his 
| try of gas manufacture. He must be qualified to act as | 


time and energy to the education of users of industrial 
gas in preventing waste. Our duty is to see that the 
best use is made of the coals, however unsatisfactory 
some of them may be, allocated to the gas industry. 
Retort-house economy and scientific control of car- 
bonisation, the design and operation of industrial and 
domestic appliances, are subjects which force them- 
selves more than ever on the attention of the gas 


| bodies of gas undertakings should see to it that the | engineer. Research is being prosecuted not only by 


research associations, but by contractors and manu- 
generally, and the gas industry must 
approach this subject in a very broad and generous 


| of the Board of Examiners emphasises other points | spirit. 








RAILWAY MOBILE TRANSPORT OFFICES.—A number 
of coaches have been converted by the London Midland 
and Scottish Railway for use as emergency transport 


offices and messrooms in the event of existing accommo- 


| 


| tained and can 
Our activities must be primarily dominated by the | moved to any particular place at short notice. 


dation being rendered useless by enemy action. These 
mobile offices and messrooms are completely self-con- 
be attached to an express train and 
Each 
office provides accommodation for a staff of sixteen, 
and each messroom is capable of seating 40 persons. 


| Institution and of the Gas Research Board could be Lighting is either by electricity from an outside supply, 
| portrayed in full, an interesting and valuable contri- | or by oil lamps should no supply of electricity be avail- 





* Presidential address to the Institution of Gas En- | 
gineers, delivered in London on Wednesday, June 10, | 
Abridged. 


1942. 


able. Coal stoves are used for heating, cooking and 
hot-water supply, and temporary telephone lines can be 
connected up. Portab!e steps are carried to fac i'tate 


| access to the coaches where no platform is availabe. 








ENGINEERING IN THE SOVIET 
UNION. 


Unper the auspices of the Anglo-Soviet Public 
Relations Association, a lecture entitled ‘* Engineer- 
ing in the Soviet Union "’ was given by Dr. A. P. M. 
Fleming, C.B.E., M.Se., at the Royal Institution, 


Albemarle-street, London, W.1, on Wednesday even- | 


ing, June 17. This lecture was one of a series arranged 
for the Association and intended to afford material 
for discussion on the subject. 

Dr. Fleming, who said his remarks were merely 
the expression of the personal views of an observer, 
stated that these observations were made on experi- 
ence obtained during a number of visits paid to 
Russia between the years 1931 and 1937 and from 
those of engineering colleagues who had been engaged 
in that country for many years in installing engin- 
eering plant and instructing the Russians in the manu- 
facture of prime movers and electrical machinery. 
Since the plans commenced about 20 years ago en- 
visaged the conversion of what were essentially agrarian 
districts into highly-industrialised areas, it was clear 
that their success depended upon engineering; that 
is, upon the provision of means of transport, com- 
munication and power supplies. Hence at an early 
stage attention was given to engineering develop- 
ment, which proceeded through three stages: firstly, 
the purchase from abroad of equipment especially 
for electric - power generation and transmission ; 
secondly, the acquisition of foreign technical assist- 
ance for setting up buildings and equipment for 
large manufacturing plants for engineering production 
and other forms of industrial activity ; and, thirdly, 
the termination of this technical assistance and the 
establishment on a self-supporting basis of technical 
and manufacturing life in the country. The develop- 
ment involved investigations in the mining and metal- 
lurgical industries, one result of which was the discovery 
of previously unknown mineral wealth in Siberia. 

The U.S.S.R. was amply provided with primary 
sources of energy in the form of peat, coal, oil and water 
power, and the plans for the electrification of the whole 
of the Union had so far resulted in the installed elec- 
trical plant in the Russia of to-day being of the same 
order of magnitude as the aggregate of the authorised 
undertakings of Great Britain. It was to be noted, how- 
ever, that, except in the large cities and industrial 
centres, power amenities were not yet available to any 
great extent for domestic use ; the power consumption 
was principally due to industrial utilisation, The out- 
standing plant was the hydro-electric installation at the 
Dnieprostroi dam near Zaparoghi, which was designed 
for an ultimate capacity of 558,000 kW, thus com- 
paring with the Boulder Dam hydro-electric plant on 
the Colorado River and being very nearly as large as the 
Klip power station in South Africa. Several units of the 
Dnieprostroi plant were made in the United States and 
some in the U.S.S.R. In some other instances the work 
was divided, rotors, for example, being made abroad 
and housings in the U.S.S.R. Large manufacturing 
plants were established under such conditions. Typical 
examples were the Electrozavod in Moscow. the 
Electrosila in Leningrad, the Kharkov Electrical and 
Mechanical Works and the Svetlana Electric Lamp and 
Valve Factory. In other fields of engineering, there 
were the Gorki Automobile Plant, the tractor plants 
at Stalingrad and Kharkov, and the Putilov plant for 
heavy machinery. 

In the change-over to self-supporting conditions, the 
first manufacturing shops were badly organised and 
slovenly in appearance, and although they were well- 
equipped with the most modern and expensive tools, 
these were not well handled. The quality of production 
was not of a high standard, but there was great enthu- 
siasm and drive to secure maximum output. Often, 
however, parts had to be scrapped because of defects 
that should have been discerned in the early stages 
of production. In course of time and with growing 
experience, these deficiencies were remedied and | 
progress was facilitated by the training of industrial 
workers on a large scale. The curricula of general 
education were also devised to include a great deal of 
handicraft training for both sexes, while those processes, 
methods and equipment considered most suitable for the | 
requirements of the U.S.S.R. had been carefully studied 
in all parts of the foreign industrial world. Research | 
laboratories, well equipped and very heavily staffed, 


have been established. In certain centres, particu- 
larly in Moscow, central laboratories for fundamental | 
research were set up. Physico-technical institutes | 
existed in Leningrad, Kharkov and Moscow, and | 
there were special scientific institutions, such as that | 
directed by Professor Kapitza, for applied physics. 
An important example was the Thermo-Technical 
Institute, in which problems relating to electrical | 
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During his visits to Russia, Dr. Fleming continued, 
| he was interested in the type of young engineers that 
he met. They often possessed technical knowledge of 
|}a high order, covering a limited field, but though 
untrammelled by conventional methods and _ ideas, 
seemed to lack the, ability to apply their own ideas. 
| In some cases, also, there was reluctance to put new 
| schemes into effect unless supported by the opinions 
| of a committee or commission. 
|either because of the fear of the consequences of 
| failure or an actual lack of the faculty of application. 
Throughout engineering manufacture and construc- 
tion, women were at that time used normally to the 
same extent in Russia as was found in war-time in 


This may have been} 





this country. In the laboratories there was a larger 
percentage of women actually engaged on research | 
than was usual over here. 

In civil engineering, much work had been done on | 
dams, harbours and canals. The deepening of the | 
Volga was notable, and would result in a 2,000-mile | 
waterway linking up five seas and making Moscow | 
an inland port. Much civil engineering work had been 
involved in the establishment of large industrial 
centres in hitherto quite undeveloped country ; for | 
example, the creation of active industrial cities east 
of the Ural Mountains. The social counterpart to ths 
industrial advance had lagged behind the engineering 
achievement, since for many years a great part of the 
industrial effort had had to be directed to means of de- 
fence, but if the armament position permitted in the 
future, it was possible that continued progress would be 
made in raising the standard of living, which at the time 
of the Revolution was very low indeed. Dr. Fleming 
concluded by remarking that the scientific and indus- 
trial developments up to the time of his last visit to 
Russia appeared to him to be imitative, and the main 
effort was to obtain parity with other countries, but 
after the war the U.S.S.R. might well be expected to 
make a very meritorious contribution to the inter- 
national pool of knowledge arising from the work of 
great scientists, engineers and industrialists. 


| steam raising and furnace work. 





The discussion following the lecture was concerned 
in the main with general conditions and was not 
directed specifically to engineering. One speaker, 
however, observed, when speaking of the success in 
Russia attending the training of workmen, that the 
people had realised generally the importance of engin- 
eering in daily life and a natural pride was being 
cultivated in engineering achievement, whereas, 


in 


consequence, almost completely out of date in so far 
as it treats of methods of generating power, while 
even in its presentation of principles it falls behind the 
best literature of to-day. Its antiquity is brought 
home to the reader when he finds a chapter of 211 es 
devoted to reciprocating engines, but can discover 
little more about turbines than a few paragraphs dealing 
with the flow of steam through nozzles. The same 
disproportion appears with regard to compressors, 
for reciprocating machines get a chapter of over 100 
pages, whereas the only reference to centrifugal or 
turbo-compressors seems to be a single sentence men- 
tioning their existence. The properties of steam are 
set out in eleven pages of tables and diagrams based 
on the 1909 steam tables of Marks and Davis, which 
have long been superseded both in America and Great 
Britain by more accurate tabulations. Further evidence 
of the lack of modernity is the absence of any allusion 
to steam cycles with regenerative feed-heating, which 
are characteristic of every efficient steam plant at 
the present time. Again, in a chapter of 230 pages 
on “ Fuels, Furnaces, Gas Producers and Steam 
Boilers,” there is no reference to so important a feature 
of modern practice as the use of pulverised coal for 
In view of such facts, 
it is impossible to feel that the book deals with its 
subject in a manner that will meet the needs of the 
present generation of students. We say this with 
regret, for it is a handsome volume, excellently printed 
and lavishly illustrated with over 300 diagrams. All 
its merits, however, are insufficient to justify its re- 
appearance without a revision sufficiently drastic to 
bring it up to date. 


Turning and Screw Cutting. By W. F. Watson and 
W. Prrr, 51, London-road, Aston Clinton, Bucking- 
hamshire: Pitts Popular Publications. [Price 2s.] 

Many text-books which deal with machine-shop prac- 

tice attempt to cover a wide field and are written with 

the assumption that the reader has received no elemen- 
tary training. While this is useful for students and 
trainees about to enter industry, it has the result of 
condensing or of crowding out altogether information 
which would be of the greatest use to the trained man 
wishing to improve his skill. The publication under 
notice is written by turners for turners and assumes that 
the man into whose hands it falls will be already fully 
trained. Useful hints on lathe adjustment are given, 
together with warnings of what to expect in the case of 


Great Britain, engineering was not accorded the atten- | imported, second-hand and cheap lathes. Methods of 


tion or publicity it deserved. 





NOTES ON NEW BOOKS. 


By * PLasTes.”’ 





Plastics in Industry. Second Edition. 


| 


London: Chapman and Hall, Limited. { Price | 
12s. 6d. net. } 
PREJUDICE against new materials is often hard to} 


remove, and it is rather unfortunate, therefore, that | 
plastics should be regarded by many of the general | 
public solely as substitutes for other materials. 
certain implication of inferiority is thus given to these | 


extremely useful substances, which, provided they are | High Speed Diesel Engines. 


suitably employed, is undeserved ; they have, in fact, | 
inherent properties which render them capable of | 


| making and using stops, spring bushes and expanding 


arbors are explained, and useful advice is given on the 
varied operations with which the turner has to deal. 
There are 25 pages of tables. The style of writing is 
colloquial, and some of the advice given is of a kind not 
commonly found in text-books; for example, the 
recommendation to hide stops when not in use, in case 
some turners, too lazy to make up their own gadgets, 
should develop appropriative tendencies. The new- 
comer to a shop is also warned that a former operator, 
angry at being discharged, may have interfered with 


A | the bearings of the lathe. 


By A. W. Juper. Fourth 
Edition. London: Chapman and Hall, Limited. 


[Price 25s. net.] 





| of the chapters dealing with the applications of plastics | 
|in the engineering and chemical industries, the elec-| to the recent developments in two-stroke engines, an 


— ey are —_ to any ae | For those already familiar with the earlier editions 
tive material. a € claims Of plastics are obtaining | of this book, all that need be said is that it has been 
increasing recognition is evidenced by the fact that a | thoroughly revised and considerably enlarged so as to 
second edition of this book has been required only nine | incorporate the results of recently ‘published research, 
months after the issue of the first. While it is true that and to give some account of developments in design 
war-time conditions eall for — for — | which have taken place since the previous issue in 1937. 
which are in short qrpply. and that p — are ab he | The general plan remains substantially unaltered, but 
some extent to fill the gap, it is equally true that| practically every chapter has been modified in some 
military demands permit of no falling off in quality ; | measure, particularly in those sections dealing with 

fuel-injection systems, governing, supercharging, alti- 


so that, where plastics are employed instead of metals, | 
tude performance of aircraft types, and the classification 
of fuel oils. As in previous editions, one of the primary 


they must possess physical properties comparable with | 
objects of the book is to give information on the more 


those of the metals they replace. Although this little | 
volume is primarily addressed to industrialists, it con- | 
tains much information of interest and practical utility | essential Diesel features of the principal types of manu- 
to the engineer and student. Mention may be made | factured engines, British and foreign, and this has been 
adequately done. Considerable space has been devoted 
trical industry, in aircraft construction, and in motor- 
car manufacture. In the second edition, additions have 
been made to various chapters as fresh information has 
become available ; and a new chapter on “ Insulation ” 
has been included, an application in which important | 
developments may be expected. 


aspect of ever-increasing importance in the reduction 
of cost and material. There is also a short account in 
the appendix of what the author calls “ fuel-injection 
electric-ignition ” engines, in which the compression 
ratio is kept well below that required for self-ignition 
and a sparking plug is used to initiate combustion, a 
system due to Hesselmann and adopted fairly exten- 
sively in America and on the Continent. Those coming 
new to the subject may rely on this book to give them 

New York; Columbia University Press. [Price | a wide survey of the general principles and construction 

538. 6d. net.) | of small and medium-sized engines as used for road 
Wuew this volume of nearly 1,200 pages was pub-| transport, rail traction, aircraft, and stationary pur- 
lished in 1912, it undoubtedly ranked among the best | poses. Theory is dealt with in an avowedly elementary 


Engineering Thermodynamics. By Dr. CHaRLes Ebp- 
warp Lucke. First Edition: Seventh Impression. | 


power generation were studied and which contained | treatises on thermodynamics for engineering students. | manner, but sufficiently for those whose interests lie 
a 20,000-kW plant run with a steam pressure of | Thirty years, however, have passed since then, and in| mostly in constructive details or in bringing their know- 
1,800 Ib. per sq. in. and a temperature of 920 deg. F. | the meantime enormous advances have taken place in| ledge of recent developments up to date. There is 


The aerodynamic and hydrodynamic laboratories 


in 
Moscow and Leningrad must also be mentioned. | 





practice, while the book has remained a reflection of the | little doubt that this book will continue to find a wide 
state of the art at the time it was written. 


It is, in' and appreciative public. 
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THE CARE AND MAINTENANCE 
OF ELECTRIC MOTORS. 


WHEREAS in normal times the maintenance engineer 
may reasonably consider that an inspection and over- 
haul of his plant and electric motors once a year 
should maintain them in a state of efficiency, under 
present conditions, when replacements are difficult to 
obtain, it is important to keep a particularly careful 
watch on all electrical components which may go 
| wrong. It is, therefore, opportune to mention here some 
of the most common troubles likely to occur in con- 
| nection with electric motors through neglect, and to 
indicate simple methods by which they may be 
| prevented. The most common troubles likely to de- 
velop in electric motors have their seat in the com- 
| mutators of direct-current motors, the slip rings of 
| alternating-current motors, and the brush gear of 
| both types. It is hardly necessary to remind engi- 
neers of the effects of allowing dust or dirt to accu- 
| mulate and impede the ventilation of the windings, 


INSULATION-STRIPPING MACHINE | but the matter of carbon dust is sometimes over- 


FOR WIRES AND CABLES. 


Srripprxe the insulation from the ends of wires and 
cables is an irksome task in the manufacture and 
installation of electrical apparatus. The method com- 


monly employed is to cut the insulation with a knife at | 


the required length, in which operation it is difficult 
to avoid “ nicking” the wire to some extent. If only 
a slight scratch is made, this removes the tinning so 
that corrosion is likely to be set up at that point. 
Often the cut goes deeper into the wire, resulting in 
mechanical weakness, or, in the case of stranded cables, 
in the loss of one or more strands 

These troubles can now be avoided by the use of a 
machine, originally developed by Messrs. Metropolitan- 
Vickers Electrical Company, Limited, Trafford Park, 
Manchester, 17, for their own purposes, but recently 
placed on the market by that firm. The method 
is to apply electrically-heated jaws to the cable, to 
cut through the insulation and detach it from the 
wire. Fig. 1 shows one of the equipments. It con- 
tains a current transformer rated, for intermittent 
service, at 500 VA and controlled by a pedal switch ; 
when the switch is closed current at a low voltage is 
supplied to the jaws which are thereby heated at the 
narrowed part. The jaws are shown to a larger scale 
in Fig. 2. The wire is inserted up to an adjustable 
distance plate, the pedal is depressed, and after a 
second or two, the wire can be withdrawn, leaving 
behind the insulation which drops through a hole into 
a tank. The equipment is completed with a switch 
fuse and a warning light which, being in action when 
the pedal switch is depressed, gives visual notice if 
the pedal switch fails to return to the “ off” position. 
Some of the leads used in radio manufacture, which 
cannot be stripped by a knife, are readily dealt with by 
the machine illustrated. 

It is claimed that with this equipment, wire stripping 
can be carried out more speedily and with complete 
security against damage to the wire, another important 
feature being that the bare end of the insulation is 
automatically sealed and requires no further treat- 
ment. A more portable form of the apparatus, known 
as the pliers type, is available for stripping smaller 
wires already in position on switchboards, etc. 


| looked, so that low resistance results. To prevent 
| the accumulation of dust, the simplest method is to 
blow it out, paying particular attention to the insulated 
| brush spindles, the brush holders and the spaces 
between the commutator lugs or risers, where these 
are fitted. Probably the most common troubles are 
caused by incorrect loading. Those in charge of main- 
tenance should, therefore, check frequently the current 
taken by the motors, which can be done easily and 
| conveniently by means of the “ Tong-Test” meter, 
| which was illustrated and described in ENGINEERING, 
| vol. 133, page 68 (1932). 
The main troubles in connection with slip rings, 
| brushes and brush gear are sparking and flash-overs. 
Excessive or continuous sparking requires prompt 
attention; otherwise the slip rings or commutator 
| will have to be reground, or turned and polished, or 
even replaced. The brush wear will also be greatly 
increased. When making any adjustment to brush 
gear care must be taken to ensure that the brushes are 
equally spaced and that the spindles are tighfly 
clamped. Brush spacing on direct-current motors can 
| be checked by means of a strip of paper wound round 
| the periphery of the commutator. Provided that the 
| motor is well-cared for, slip rings soon acquire a dark 
| glossy surface, which is quite in order, and should be 
| free from sparking, the latter usually arising from ex- 
| cessive starting or running load, vibration, or wear of 
| the slip rings. It is also caused by worn or sticking 
| brushes, or insufficient brush pressure. In the first two 
| cases mentioned, the obvious cure is the removal of the 
|excessive load or vibration. 
| brushes should, of course, be replaced, and where 
brushes are found to be sticking they should be freed. 
|In any case, brushes should not be allowed to ‘wear 
to less than } in. in length before replacement. The 
| sticking of brushes is generally due to the accumulation 
| of carbon or other dust, and this should be removed. The 
| frequent re-adjustment of brush pressure is important ; 
| in the case of alternating-current motors, the pressure 
| should not be allowed to fall below 2} lb. to 3 Ib. per 
| square inch of brush surface, or 2 Ib. to 2$ Ib. per 
| square inch in the case of direct-current motors. This 
can easily be checked by a small spring balance. It 
should also be seen that the brush-holder springs are 








Worn slip rings and | 





bearing squarely on the tops of the brushes, and that 
| the brushes slide freely in their boxes. Should it be 
| necessary to replace the brushes, only those of the 
| correct grade should be used. When these are fitted, 
care should be taken to see that they are bedded so 
as to fit the curvature of the commutator or slip rings. 

A simple remedy for faulty slip rings, provided they 
are not too badly worn, is to smooth them by holding a 
piece of carborundum cloth (No. | first, finishing with 
FF) with light pressure on the rings while they are 
rotating at speed, all dust being removed. In the case 
of direct-current motors where the commutator has had 
to be re-turned or ground, the edges of the copper 
segments should be slightly bevelled by a sharp V tool 
drawn along between them. Other matters likely to 
cause trouble if neglected are the windings and bearings. 
The insulation of the former should be tested at. least 
twice a year, and any loss of grease from bearings should 
receive attention. Although the bearings of most motors 
should not require much attention during the first 
two years, abnormal temperature may cause grease 
leakage, which can be detected immediately by a glance 
at the bearing-cover joints. While any good grade of 
grease can be used for refilling the bearings, a high 
melting-point grease should be chosen for those appli- 
cations in which the temperature of the surroundings 
is high enough to be likely to cause ordinary grease 
to melt and gradually run out of the bearing housing. 
In all cases the grease used should contain no moisture, 
| acid, alkali, or filler. 

While, generally speaking, the maintenance of electric 
motors used in refrigerating plant does not differ much 
from that of similar motors in other applications, the 
amount of maintenance required is greatly affected by 
the design of the motor in relation to its particular 
function ; also by its situation and by the way in which 
it is installed. For example, a motor driving a refriger- 
ator compressor is usually installed in a well-ventilated 
engine room where the conditions differ little from those 
obtaining in other industrial plants. On the other 
hand, motors used for such purposes as driving fans, 
brine pumps or liquid-ammonia pumps, are often 
required to run in situations where the temperature is 
low, and where conditions may cause heavy condensa- 
tion of moisture on them, which may become frozen 
and then be thawed off again when the motor starts 
and warms up. In such cases, it is not so much the 
actual maintenance work which needs consideration as 
how and to what extent it can be reduced by special 
design features and methods of installation. The 
former is a matter for the motor manufacturer and the 
latter for the refrigerating engineer to deal with, so 
| far as may be practicable, by placing the motors outside 
chilled spaces and coupling them to the fan, pump or 
| other equipment by a shaft passing through a wall or 
| partition. 
| We are indebted to Messrs. Crompton Parkinson. 
| Limited, Electra House, Victoria-embankment, London, 
| W.C.2, for the notes on which this article was based. 


| 

| BARCELONA SAMPLE Farr.—Information has been 
received by the Department of Overseas Trade that the 
| Tenth International Sample Fair will be held at Barcelona 
| from September 8 to 24, instead of in June as previously 
| announced. 
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LABOUR NOTES. 


Tue Board of Investigation, under the chairmanship 
of Lord Greene, which has been examining the claim 
of the Mineworkers’ Federation of Great Britain for 
wage increases, presented its report on Friday last. 
The main recommendations—which have been accepted 
by the Government—are set out in detail on page 513 
of the present issue. It may be recalled that the 
original claim of the Mineworkers’ Federation was for 
a uniform national minimum wage of 85s. for a week's 
work to come into operation at the age of 18, four 
shillings a shift increase for all over 18 years of age, and 
2s. a shift increase for boys. The Mining Association 
of Great Britain estimate that the cost of this claim 
would be 37,000,000. a year. 


The National Committee of the Amalgamated Engi- 
neering Union decided unanimously, at its meeting in 
Blackpool last week, to instruct the executive council 
to apply to the employers for a wages increase of 11s. 
1 week on the basic rate, a 334 per cent. advance in the 
lieu rate of all plain time workers, a levelling of base 
rates, and the restoration of pre-June, 1931, working 
conditions. The question of restoring the pre-June, 
1931, working conditions has been more than once 
discussed with the Engineering and Allied Employers’ 
Federation. As was mentioned in these notes a week 
ago, an application was submitted by the union at a 
conference in May for a national uniform base rate of 
49s. a week, exclusive of London and South Wales. 
When the employers refused to entertain it, they were 
asked if * they were prepared to consider the grading 
or classifying of towns so as to reduce the number of 
existing rates.’ Sir Alexander Ramsay, the Director 
of the Federation, replied that the point was a new 
one, and would receive consideration. 


The decision of the National Committee to instruct 
the executive to apply for the wage increases set forth 
in the preceding note was taken against the advice of 
the council. Mr. R. Openshaw, a member of the 
executive, told the delegates that when the union made 
its application for a wage increase of 4d. an hour, Sir 
Alexander Ramsay, the Director of the Employers’ 
Federation, stated that the cost of the advance to the 
industry would be 37,000,000]. a year, exclusive of 
overtime and piece-work earnings. Fourpence an hour 
worked out, Mr. Openshaw said, at 1l5s. 8d. a week. 
The increase now asked for worked out at 34s. 6d. a 
week, and would mean, he estimated, an increased cost 
to the industry of about 100,000,000/. If the resolu- 
tion were adopted, the executive would have to go 
again to the Arbitration Tribunal. Did anyone imagine 
that they could convince that body that circumstances 
had changed so much between December, 1941, and 
the present day that the 5s. then awarded should be 
increased by 34s. 6d. ? 


In putting the resolution to the meeting, Mr. Tanner, 
the president, said that there appeared to be a hard 
core in the committee that was not prepared to modify 
policy. If the resolution were carried the executive 
council would do its utmost to give effect to it, but the 
delegates must nit go back to their districts and give 
the impression that, because it had been adopted, the 
results were going to be 100 per cent. successful. It 
would take several months to deal with the matter. 

We are concerned about increasing production,” he 
added, * and all you are prepared to do is to ask for 
this plateful. We will ask for it in the strongest 
possible terms, but the chances of getting it are very 
small indeed.” 


The decision of the National Committee, obviously, 
may seriously affect the unity movement. That some 
at any rate, of the delegates entertained fears on that 
account became evident during the discussion when it 
was proposed to add the following clause to the resolu- 
tion: “In the event of our wage claim not being | 
acceptable to the Joint Trades Movement we request | 
the executive council to recall the National Committee 
to examine the proposals submitted by the Joint 
Trades Movement to secure a unified basis of wage 
policy.” The amendment was rejected. As has been 
mentioned in these Notes in earlier issues, the functions 
of the National Engineering Joint Trades Movement 
are * the formulation of Terms of Reference and the 
making of decisions arising from negotiations.” 


In opening the proceedings of the National Com- 
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| ‘Equipped with that material, Mr. Tanner went on | NOTES FROM NORTH AMERICA. 


to say, the union was in a strong position to rebut the 
foolish, and not always innocent, attempts to pin on Tue United States Navy is now organising con 
the workers charges of absenteeism, slacking, and the | struction troops and forces so that it can carry out 
like, halting the pace of war production. He did not | much of its construction work in the combat zones 
say that there was no avoidable absenteeism, no slack- | without employing general contractors. Eventually 
ness, and no fault on the workers’ side, but he did say | all building work outside the United States, except 
that the hours worked and the conditions under which | that at the large permanent bases, will be handled 
they were worked in many factories, and still were| by the naval construction regiments. In the past 
being worked, were such that it was sometimes only | the Bureau of Yards and Docks, which is the con 
by virtue of taking time off that a man could recuperate | struction branch of the Navy, did ‘almost all it 
sufficiently to carry on. construction work by contract and has had no con 
struction forces equivalent to the engineer regiment 
of the United States Army. Late in March, however, 
a special naval construction training centre was com- 
missioned at Norfolk, Virginia, and the organisation 
of several construction regiments, of 3,000 men each, 
has been started. The construction company consist 
of 227 men headed by a lieutenant. Four companies, 
with the addition of a smaller headquarters company 
of cooks, medical staff, etc., will make up a battalion 
and three battalions will constitute a regiment. Th« 
battalion is to be the basic unit, and will be headed by 
a lieutenant-commander. The original plans called for 
six regiments, totalling 20,000 men, but the latest 
plans will increase this to 12 regiments and 40,000 
troops. The increased scope of the Civil Engineering 
Corps of the Navy is indicated by the fact that, at the 
Armistice in 1918, it numbered only 209 men, but, 
| early in April this year, it consisted of 1,350 men. 
Recent legislation passed by the Canadian Govern- 
ment makes all classes of engineers and technica! 
workers subject to war service upon demand. The 
Order in Council provides that any persons to whom 
it applies may be requested by the Minister of Labour 
of Canada, acting through the Canadian Wartime 
Bureau of Technical Personnel, to undertake such 
essential work as will allow him to make his utmost 
In another resolution adopted by the Committee, | Contribution, to Ge wer — f ee A ed _ 
the opinion was expressed that “ the Government's | *PPY ™ on ualir cian ith Pome poses ge 
man and woman policy was necessary in order to} 1.0 ing ohah” dheatieiees sik ool aa ea, ~ t 
achieve maximum production and provide the armed | called - on cain an Sage + the ““ “ Nery a 
forces with the technical personnel required to defeat his ae - 7 let 3 The aon oy saek a offer 
Hitlerism. * To facilitate this.’ the resolution con- the ot mie — r - “4 > poy myn sable 
tinued, “the National Committee calls upon the ie gree doe. riety position not less favourable 
members to give the maximum assistance regarding |)" that applicable had he not consented to perform 
ae aged? S the special services. The regulations apply to seven 
trade training and trade unionism so as to equip eenee of enuniiannn : ‘ " 
women to become efficient workers and to maintain and | °™**°5 OF employees, namely (1) engineers practising 
od se . in design, construction, manufacture, operation or 
protect organisation. ‘ : » 
maintenance ; (2) engineers occupying executive o1 
administrative positions in relation to technical work ; 
(3) graduates of technical colleges, engaged in teaching 
engineering or science at a university or tec hnical 
college ; (4) chemists, excluding pharmacists ; (5) re 
search scientists ; (6) graduates in engineering or the 
main sciences, and members of the Engineering Insti- 
tute of Canada, the Canadian Institute of Chemistry, 
the Canadian Institute of Mining and Metallurgy, and 
the Royal Architectural Institute of Canada, as well 
as the provincial professional engineering associations. 
in eight of the nine provinces; and (7) any persons 
not in the above classes, “ who, in the opinion of the 
Minister, possesses technical qualifications and _ skill 
which are needed in undertakings engaged on essential 
work.”” The present director of the Technical Personne! 
Bureau is Mr. E. M. Little, of Quebec, who was 
appointed recently to the important post of Director 
of National Selective Service of Canada. 


A resolution adopted'by the Committee declared that 
the employees’ efforts to increase war production were 
being frustrated by lack of proper organisation on the 
part of the Government and the employers and in- 

| Structed the executive council to press for the fulfilment 
of a programme of demands calculated to bring about 
improvement. The demands were indicated. Six of 

| them were as follows: (1) The Production Minister to 
| be given full powers to operate a single plan for the 
control of industry (2) Regional bodies to be given 
full powers within the regions to organise and use the 
| productive resources. (3) Joint Production Committees 

; to be established in every factory with access to al 
material and data on production. (4) The union to 
have direct representation in all stages of State control, 
from the joint production committees in the workshops, 
through the regional boards, to the central planning 
authority. (5) That controllers in key positions shall 
have no financial interests in the industry they are 
controlling. (6) Effective guarantees to safeguard 
piece-work prices in order to encourage the maximum 
possible output. The Committee agreed that the 
purport of the resolution should be telegraphed to the 
Prime Minister. 


The executive council were instructed immediately 
to negotiate with the employers for an amendment of 
the Relaxation Agreement of May, 1940, to reduce the 
periods during which women qualified for full pay, 
eliminate the supervision clause, establish the principle 
of equal pay for equal work and secure local registration 
of women on the lines of the Temporary Relaxation | 
of Existing Customs Agreement. Another instruction 
to the council was to seek an amendment of this 
agreement which would make it “ obligatory on a dilutee | 
to become a member of the Amalgamated Engineering 
Union.” 


The executive council were also instructed to ap- 
proach the Ministry of Labour with a view to securing 
(1) direct representation on man-power boards, (2) an 
obligation on employers to consult with shop stewards on 
questions of call-up for, or deferment of, military | ° ae 
service, (3) means of ensuring that the appointment of | Dr. Arthur Newell Talbot, a past-president of both 
officials to deal with man-power shall be confined to | the American Society of Civil Engineers and the 
persons with adequate industrial experience. (4) a pro- | American Society for Testing Materials, died in ( hicago, 
vision that men shall be notified immediately whether | Illinois, on April 3. Dr. falbot, who was Professor 
the employer is, or is not, applying for deferment. Emeritus of Engineering at the University of Tiinoie, 

| was 82 years of age. He retired from teaching in 1926, 
| but continued until 1941 his work of directing the rail- 

At its annual conference—which sat at Morecambe | road track-stress studies of the American Railway 
last week—the Post Office Engineering Union adopted a Engineers Association. He was chairman for 27 years 
resolution protesting against the continuance of the | of the Association’s special committee engaged on 
Trade Unions and Trade Disputes Act which, the | track investigations. So notable was his record in 
mover said. limited trade union activity. | research and engineering developments that the Univer- 
| sity of Illinois changed the name of its materials testing 
laboratory to the ‘* Arthur Newell Talbot Laboratory.” 

CANADIAN Paciric RatLway.—The gross earnings of | He introduced the “ Talbot Spiral,” which is widely 
the Canadiah Pacific Railway for the three months ended | used in railway construction, and the “‘ Talbot Formula” 
March 31, 1942, totalled 57,644,800 dols., compared with | for determining maximum rates of rainfall and for 

5,412,660 dols. in the first quarter of 1941 and 35,637,500 | fixing the areas of waterways. Dr. Talbot was president 
dols. in the first three months of 1940. of the American Society of Civil Engineers in 1918, 
}and of the American Society for Testing Materials in 

INVESTIGATIONS ON INTERNAL-COMBUSTION ENGINE | 1913-14. In 1937, he received the John Fritz Medal, 
PROBLEMS.—A course of five lectures entitled “‘ Some | the highest award in American engineering. 

New Investigations on Old Combustion-Engine Pro-| All new construction in the United States, for other 
blems ” was delivered for the University of London in| than war purposes, has been banned, for the duration 
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mittee, Mr. Tanner said that the union had inquired | January and February, 1939, by Professor Dr.-Ing. G. | of the war, by the War Production Board. Two 
into the causes of the hold-up of production and had | Eichelberg, who is Professor of Mechanical Engineering | important types of building will be affected; namely, 
struck heavy blows at the complacent attitude which | in the Swiss Federal Institute of Technology, Ziirich. | private housing, which many people have been able to 
attempted to dismiss tales of chaos and confusion | These lectures were subsequently reprinted in our columns | carry out by avoiding the use of critical materials ; and 
in the factories as idle rumours spread by isolated | and, in response to numerous requests, have now been the construction of dams, levees, and masonry struc- 
mischief-makers. Men in all parts of the country, | published in the form of a 40-page booklet in stout paper | tures requiring little steel or other critical materials. 
and in their hundreds, had reported in almost identical | covers. Copies of this booklet are obtainable from the | There had been little criticism of these two types of 
terms, the same stories of inefficiency and mismanage- | Publisher of ENGINEERING, 18-20, Compton-road, Hayes, | work, because much of it consisted of small jobs, 


ment. Middlesex, price 3s. each, postage paid. because the construction was so widely scattered, and 
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because these categories used few of the scarce materials 
needed for the war programme. However, the outlook 
on new construction changed when the American public 
realised that, not only numerous materials, but skilled 
manpower was lacking in many areas for war work and 
that this difficulty was likely to become more pro- 
nounced. The Order states that no new building is to 
be begun unless (1) it is to be the property of the Army 
or Navy of the United States, the United States 
Maritime Commission, the Panama Canal, the Coast 
and Geodetic Survey, the Coast Guard, the Civil 
\eronautics Authority, or the Office of Scientific 
Research and Development; (2) the building, struc- 
ture or project is to be used in connection with the 
discovery or working of mineral deposits, or the produc- 
tion and distribution of petroleum ; (3) the construction 
is residential and the estimated cost is less than 500 
dols., or the work is to reconstruct or restore residential 
construction damaged or destroyed after December 31, 
1941, by “ fire, flood, tornado, earthquake, act of God 
or the public enemy”; (4) the construction is agricul- 
tural and the estimated cost is less than 1,000 dols. ; 
(5) the work comes under the head of ‘ other restricted 
construction’ and the estimated cost is less than 
5,000 dols.; or (6) it is authorised by the Director of 
Priorities of the Office of Production Management or 
by the Director of Industry Operations. Construction 
of the last class includes shipyards, buildings and 
structures related to the war effort, public roads, 
privately-financed defence housing, petroleum enter- 
prises, and projects owned by certain American Govern- 
ment agencies. 

The sizes of turbo-generators preferred by United 
States users can be gathered from a classification of 
the 3,825,000 kW of capacity ordered in units of 
10,000 kW or more during the 12 months ended 
November, 1941. Most of the units are for central 
stations and the total number involved is 104. The 
analysis shows that 25,000-kW sets are in greatest 
demand, 19 of this size being ordered. There were 13 
35,000-kW units and 12 of 50,000 kW each. For 44 
per cent. of the sets, the working pressure was 850 Ib. 
per square inch and the numbers having a steam tem- 
perature of 900 deg. F. was three times greater than any 
other class ; over half of the 104 units use this tempera- 
ture. A speed of 3,600 r.p.m. was chosen for 77 per 
cent. of the sets, and only 14 per cent. are “ straight ” 
units with s of 1,800 r.p.m. In ratings up to 
60,000 kW, the higher speed has practically superseded 
the lower. Hydrogen cooling was chosen for 61 per 
cent. of the machines and 75 per cent. of the capacity. 
All the generators of less than 20,000 kW capacity are 
air-cooled and nearly all above this size are hydrogen- 
cooled. The classification also showed that 91 per cent. 
of the units are for condensing operation, and that no 
superposed turbines of more than 25,000 kW were 
ordered. 

Completed railroads in the republic of Mexico now 
total 14,100 miles, including 11,425 miles of standard 
gauge track and 2,675 miles of narrow gauge, according 
to the Mexican Railway Department. In all, 10,090 
miles are operated by the Government, and the remain- 
der by private enterprise. In addition, Federal agencies 
have two railroad projects under way that together 
total 800 miles of construction. The longest is the 
465-mile Puerto Mexico-Compeche line in south-eastern 
Mexico. Both terminals are Atlantic seaports, Puerto 
Mexico being in the State of Vera Cruz and Campeche 
being the capital of Campeche State. This line, 
through mbuntainous country, is scheduled for com- 
pletion in 1949. The second project is the Sonora-Baja 
California line, 335 miles long, and situated in the level 
desert country of north-western Mexico. It is due to 
be completed in 1945. For new construction, steel rails 
are allowed to be imported only when they are not 
obtainable from the mills at Monterey, the capital of 
Nuevo Leon State; but much of the steel must be 
imported for the bridges, especially those requiring 
wide plates, as the Mexican mills produce no plates 
wider than 18 in. It is also necessary to import 
silicon-steel members, as this material is not manu- 
factured commercially in Mexico. During 1940, the 
United States supplied only 86 tons of steel to the 
Mexican railways, while 220 tons were obtained from 
Germany to complete a 1,460-ton order. The German 
steel was for the Marques Bridge on the Caltzontzin- 
Apatzingen line, in south-eastern Mexico, which was 
brought into service early this year. During 1942, it 
is estimated that some 1,000 tons will have to be 
— from foreign sources. Locomotives and 
rolling stock are purchased from manufacturers in the 
— States. 








Untrep STaTes IMPORTS OF EMERGENCY WAR 
MATERIAIS.—The Board of Trade has received infor- 
mation from H.M. representative in Washington that 
the President issued an Order on May 30 authorising 
the importation into the United States, free of duty, 
of any emergency war materials purchased abroad by 
the Navy, War, Agricultural, and Treasury Depart- 
ments, and the Reconstruction Finance Corporation. 


THE DAMPING CAPACITY OF 
ENGINEERING MATERIALS.* 


By W. H. Harrie.p, D.Met., F.R.S., G. STanFreLp, 
M.Eng., B.Sc., and L. Rornersam, M.Sc. 


(Concluded from page 500.) 


Discussion.—From the results given previously, it will 
be seen that some of the data are in accord with those 
of previous workers, but that some are novel. The reason 
for this is probably that very many different factors 
influence the final value of the damping as observed. 
Comparison with other work is difficult, since investi- 
gators in this field appear to have different objects 
in view and cumanndligets a different test procedure 
and often a different method of expressing the results. 
Results have been given both with different systems 
of applied stress, with both larger and smaller ampli- 
tudes of strain, and with different frequencies of vibra- 
tion from our own. Comparisons under these con- 
ditions, therefore, are not always completely satis- 
factory, but it is worth while to consider such work as 
bears on the causes of damping and to summarise 
briefly the conclusions reached in our own work. 

Experiments on single crystals carried out by Readt 
at very small amplitudes of strain (10-’) show, for 
example, with annealed copper, a very low damping. 
With un-annealed copper single crystals a much higher 
value is observed and the difference is attributed to the 
greater number of “ dislocations” of the type postu- 
lated in Taylor’s theory of slip. The damping is 
thought to arise from the irreversible movement of 
these dislocations under the action of the applied 
stresses. Damping of this type may be considered to 
be similar to the energy dissipated in plastic flow which 
also is held to originate in such dislocations. On the 
other hand, Zenert has indicated that, in polycrystals, 
thermo-elastic effects can be far more important. When 
a crystal is stressed uniformly, its temperature changes, 
being normally a cooling effect if the stress is tensile, 
for example, when the expansion coefficient has a 
positive value. If the stress is uniform the heating 
or cooling in the mass is uniform throughout, and does 
not cause any heat flow, but, in a polycrystalline aggre- 
gate, the stresses are not uniform but vary from grain 
to grain and it follows that temperature differences 
exist in the material. In very slow stressing iso- 
thermal conditions prevail, and at very high frequency 
the heat has no time in which to equalise the tempera- 
ture, i.e., adiabatic conditions prevail. Zener has 
shown that under these conditions the damping is low, 
but at intermediate frequencies, when conditions are 
neither isothermal nor adiabatic, a much higher damp- 
ing value is obtained. The macroscopic thermal 
currents which can lead to a loss of energy depend on 
the type of stress system used, but microscopic thermal 
currents will still exist owing to the differences in 
stress set up by the differently oriented crystals. 

We have then already three contributory factors 
to the damping and, as mentioned earlier, ferro-mag- 
netism also contributes and may indeed, in some cases, 
be the dominant influence. The authors’ colleague, 
Mr. J. Woolman, M.Sc., has pointed out that there is 
some similarity between the curves showing the change 
of magnetostriction with magnetising field and the 
change of damping capacity with temperature. Thus 
the two curves for nickel fall continuously, while the 
two for iron rise slightly at first and then fall. In the 
case of cobalt, the magnetostriction shows at first a 
slight fall followed by a rise. In the case of the 
damping-capacity curve, the first portion is practically 
flat but the later portions of the curve rise sharply. 
This similarity in the two series of curves suggests a 
relationship between damping and magnetism but it 
is not clear in what way. Reference has already been 
made to work by Becker and Kornetzki, who found 
that the damping of an iron wire decreased when a 
field of 100 cersteds was applied. This is held to be 
explained by the irreversible changes in the directions 
of spontaneous magnetisation caused by the externally 
applied forces and changes in the boundary between 
adjacent regions. Zener also points out that such 
magnetic changes are accompanied by eddy currents 
which contribute to the damping. The damping due 
to these causes is also affected by the stress system for, 
according to Bitter, extension and compression in 
nickel, parallel to the tetragonal axis, produce only 
rotational processes which should be largely free from 
elastic hysteresis. 

All these effects may be influenced by increase of 
temperature to differing degrees. Barnes and Zeger§ 
have investigated the variation with temperature of 
the internal friction of zinc of varying grain size and 





* Communication from the Brown-Firth Research 
Laboratories, Sheffield, read before the North-East Coast 
Institution of Engineers and Shipbuilders, Newcastle- 
upon-Tyne, on Friday, May 15, 1942. Abridged. 

+t Phys. Rev., vol. 58, page 371 (1940). 

t Proc. Phys. Soc., vol. 52, page 152 (1940). 
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found that it appeared to consist of two parts, one of 
which was relatively invariant with temperature. 
Read, in discussing this work, states that this invariant 
term is due to the thermo-elastic part of the internal 
friction while the temperature-dependent term has its 
origin in the plasticity, i.e., presumably in the forma- 
tion and transfer of dislocations. This last term 
depends upon the grain size and it is concluded that 
the source of this internal friction is in the grain 
boundaries rather than in the interior of the grains. 
The effect of cold work on polycrystalline material is 
explained in the same way as in the earlier reference 
to single crystals. Cold work may be considered to 
change the concentration of lattice dislocations which 
can move under an external stress, a movement which 
would not be expected to be reversible, and which 
might therefore be accompanied by damping. This 
damping, unlike the thermo-elastic effects, would be 
apparent in a static stress-strain test. 

Most of these different contributions intended to 
explain the “ damping effect ’ of a material have been 
separated by suitable experimental technique and 
investigated. The results obtained have given good 
support for the theories advanced, but do not necessarily 
include all possible sources of damping. In experi- 
ments such as the authors’, it is impossible to dis- 
tinguish between the different contributory influences, 
and our results should be considered chiefly as supplying 
data as to the magnitude of the effect in a range of 
practical engineering materials and the figures ob- 
tained should be of use to designers in certain cases. 
In passing, however, it is worth noting that the measure- 
ment of damping in a relatively simple machine, 
such as that employed in the present experiments, 
appears to offer some possibilities as a research weapon 
in metallurgy. Possible further fields of investigation 
are in order-disorder changes, precipitation hardening, 
recrystallisation, and in connection with the study of 
unsatisfactory states in the material such as the inci- 
dence of intercrystalline corrosion which, according to 
Forster and Késter,* is readily detected Brophy and 
Parkert have attempted to correlate damping and 
other properties, but with only limited success and 
further work on these lines is necessary. 

Conclusions.—A description has been given of the 
apparatus used and the results obtained over a con- 
siderable range of temperature and for a number of 
materials. Examples have been observed of both 
increases and decreases in damping with increase of 
temperature, while, in other cases, over a wide range 
of temperature, changes in damping are comparatively 
slight. In the same way, variation with stress can be 
either an increase, a decrease, or only a very slight 
change. The truly austenitic alloys show relatively 
low values of damping, while the stainless miterials 
of the 13 per cent. chromium t give particularly 
high values. Low-carbon steel dows an intermediate 
value. Comparison of the results presented in the 
different tables is interesting. For instance, the values 
on sintered carbides, while a little higher than for 
cobalt, one of the constituents in the alloys, are, 
nevertheless, of the same order of magnitude. It seems 
very likely that a hard chemical compound, such as 
tungsten carbide, will not have a very high damping 
7 the cobalt may be responsible for most 
of the damping recorded. 

Following the same reasoning, the cementite occur- 
ring in carbon and alloy steels may not contribute a 
great deal to the damping, although obviously in this 
case, the relative amounts of carbide and matrix is 
very different. However, the 0-26 per cent. and 0-36 
per cent. carbon steels, Nos. 3 and 4, show lower 
damping capacities than the 0-09 per cent. and 0-10 
per cent. carbon steels, Nos. 1 and 2. The distribution 
of constituents and their state of strain most probabl 
have important influences. The exceptionally high 
values of damping capacity observed in nickel at room 
temperature*are remarkable. The crystal structure of 
nickel is similar to that of the 25 per cent. chromium- 
20 per cent. nickel alloy, No. 28, yet this alloy, unlike 
nickel, has a particularly low damping capacity. 
Nickel has distinctive ferro-magnetic properties, unlike 
the 25 per cent. chromium-20 per cent. nickel alloy, 
which is non-magnetic, and it will be noted that other 
austenitic alloys, which are slightly magnetic, have 
higher damping capacities than the 25 per cent. chro- 
mium-20 per cent. nickel alloy. From the results on 
cobalt, nickel and the 36 per cent. nickel-iron alloy 
also, it would appear that magnetic influences are 
important, but beyond this it is not possible to suggest 
an explanation of the results obtained. 

The authors wish to thank the directors of Messrs. 
Thos. Firth and John Brown, Limited, and of Messrs. 
Firth-Vickers Stainless Steels, Limited, for their agree- 





ment to the publication of the data given in this paper 
and to the many members of the research staff who 
have co-operated in this work. 





* The Engineer, vol. 166, page 626 (1938). 
t Trans. Amer. Soc. for Metals, page 919 (December, 
1936). 
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** ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification presage 

is in each case; where none is mentioned, the 
Specification is not ill b 

Where inventions are communicated from abroad, the 
Names, eic., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent 
% Sake Branch, 25, Southampton Buildings, 
Chancery-lane, London, W.C.2, price 18. each. 

The - A advertisement of the y ye ~~ of a 
Comp Specification is given after in 
each case the Patent has been sealed, when the 


, unless 

word “* Sealed "’ is a ' poe — 
in two 

A°y 207 he altutiocmant of the aon Eompiete 

Specification, give notice at Office of 

opposition to the grant of a Patent on any of the 

grounds mentioned in the Acts. 
AERONAUTICS. 

543,219. Direct Cooling of Aircraft Engines. Constant 
Speed Airscrews, Limited, of Warwick, R. MoGlasson, of 
Leamington Spa, and F. G. Marshall, of Leamington Spa. 
(4 Figs.) May 8, 1940.—The invention is a spinner 
designed to direct air over and around the engine. The 
spinner consists of a shell a, which encloses and rotates 
with the hub of the airscrew and is open at the front 
end. A Venturi passage g is formed within the spinner, 
the central zone of the plate from which the shell is 
spun being turned inwards by a further spinning opera- 
tion. The shell is of the orthodox aerodynamical shape 
and is secured to the hub by a back plate e and a front | 
diaphragm f. Both the back plate and the front dia- | 


months 
mee of a 
Patent 





(543,219) 


phragm are apertured to allow for the free flow of air | 
through the spinner. To avoid turbulence within the | 
spinner, the front end of the hub is enclosed by a nose 
cap c having an aerodynamical shape similar to that of 
the spinner itself. When the aircraft is in flight, a stream 
of air entering the opening in the front of the spinner 
shell passes through the annular Venturi passage g into 
the engine cowling, where it is directed on to the engine 
cylinders A by deflectors i within the cowling. The/| 
deflectors can either be permanently fixed or arranged 
for adjustment from the cockpit. For adequate cooling 
of the engine when the aircraft is stationary and the 
engine running, a current of air is induced through the 
spinner by fan blades & carried by the back plate. 
(Accepted February 16, 1942.) 


LIFTING AND HAULING APPLIANCES. 

543,870. Grab. United Steel Companies, Limited, | 
of Sheffield, and E. R. Coy, of Sheffield. (3 Figs.) 
October 17, 1940.—The object of the invention is an | 
improved grab of the type which has a pair of opposed | 
jaws hinged together and having upwardly extending 
actuating arms, the jaws being adapted to close round | 
and lift an object and being actuated to the gripping posi- | 
tion by the weight of the object itself. The grab has the 
two jaws 1, jaw arms operating links 2, and a suspending 
link 3, the assembly being secured together by the | 
pivots 4. The latch lever 5 is pivoted at 4a on one of the 
jaw arms and extends across to the other arm, and is | 
provided with a slot for engagement with a pin 7. The | 
latch by-passing lever 6 is pivoted on one side of the latch | 
lever 5, so that its weight assists in maintaining the end | 
of that lever in contact with the pin 7. The latter is of | 
such length that it will not interfere with the free move- | 


| 


END OF 


ment of the lever 6, which is counterweighted so that 
its operative end always has a tendency to move upwardly 
and mask the slot. The operative end is provided for 
this purpose with a laterally extending flange 6a, which 
has shaped and inclined portions on its upper surfaces 


positions determined by those grooves. Above the too!- 
holding block 7 is a flat washer 13 encircling the bush | 
and having an inwardly-extending key 14 to engage a 
keyway cut in the bush, and thus be held non-rotatably. 
Above the washer is a locking nut 16 screwed on to th 


| extension. 


to assist the pin 7 in entering and leaving the slot. The 
end of the by-pass lever has an external surface shaped 
and inclined so as to form a continuous surface with the 
end of the latch lever. With the jaws held open by the 
engagement of the pin 7 by the slot 5a, the grab is lowered 
over the object so as to straddle it. The grab is lowered 


ZW 
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($43,793) 
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upper end of the bush 1. This nut, when screwed tight, 
clamps the tool block 7 against rotation. The locking 
nut 16 and the tool block each have a radially-extending 
arm 17, 18, respectively, by which their movement 
about the bush may be effected. Projecting radially 
from the fixed washer 13 is a lug, while mounted on 
the radial arm 17 is a disc 20 having a portion cut away 
( decepted March 12, 1942.) 


MOTOR ROAD VEHICLES. 

| 641,926. Lorry Tipping Gear. Sunsaloon Bodies, 
| Limited, of Birmingham, and D. A. Pearson, of Bir- 
mingham. (4 Figs.) August 8, 1940.—The invention 
is a hydraulic tipping gear of the under or slant type, in 
which the ram operates on the body underframe near the 
| pivot of the latter on the chassis. The body is pivoted 
| at c on the majn chassis members, and is tilted by the 
ram d. The main thrust of the ram cylinder on the 
chassis is taken by a stirrup made up of the tie-rods i 
by-pass lever 6 then moves upwardly and closes the slot, and a cradle. The cradle is narrower than the full 
and when lifting of the grab occurs, the pin 7 reverses | Width of the vehicle, so that the ends of the tie-rods 
its direction of movement and moves over the shaped | attached to the cradle are close together, but the other 
ends of the by-pass and latch levers, thus permitting | ends are splayed to the full width of the chassis and are 
the jaws to close upon the object to be lifted. When the | ‘breaded through eye-blocks & cast integral with the 
object has been lowered again and requires to be released, | brackets which carry the pivots c. The cradle j is a 
it is pushed farther up into the jaws when reaching the é 





($43,870) 
sufficiently until the jaws 1 engage with the ground and 


the pin 7 moves out of the latch slot. The end of the 


ground and the jaws are automatically opened, the | 
pin 7 on this occasion travelling to the slot through the 

opening between the upper surface of flange 6a and the | 
underside of lever 5. (Accepted March 17, 1942.) 





MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

543,793. Tool Holder for Machine Tools. P. P.| 
Thornton, of Great Haywood, F. M. Shaw, of Salford, | 
and Pultra, Limited, of Salford. (9 Figs.) December 13, 
1940.—The invention is a tool holder for lathes and 
like machine tools and particularly for small precision | 
lathes. A central post consisting of a steel bush 1 bas | 
at its lower end a flange and tapers slightly upwardly | 
and inwardly. The tapered portion has a screw-threaded 
Located in the central through-opening of 
the bush 1 is a securing bolt 3 formed with an enlarge- 
ment on the lower end, of a size and shape to engage 
non-rotatably the usual inverted-T slot in the lathe slide. 
At its upper end, the bolt is of reduced diameter and is 
screw-threaded to receive a nut 5, which, by engaging 
the upper end of the bush 1 the under face of which rests 
on the lathe slide, clamps the bush in position on the lathe | 
slide. In the peripheral edge of the flange are formed | substantial casting or forging stiffened by a web, at each 
transverse notches, equally spaced angularly around its end of which are skew seatings nm which are bored through 
axis. The tool-holding block 7 is cylindrical, of the | for the tie-rods. A cup bearing block o, is bolted to 
same diameter as the flange, and has a central through- | the web of a transverse angle member v and to the cradle 
hole shaped to a taper complementary to that of the j and receives a ball head on the adjacent end of the ram. 
bush 1 so as to be a rotatable fit on the bush when | The transverse angle member v, against the face of which 
loose, but to be gripped thereon when tight. In the the cradle bears, is secured on the chassis. The cross mem- 
periphery of the tool-holding block 7 are equally-spaced, | ber e on the body, against which the ram piston thrusts, is 
radially -disposed holes 8.to receive the shanks of cutting a deep channel and to it is bolted a cup block bearing 
tools, and above each of euch holes is a screwed longi-| to receive a ball head on the ram piston. By the use 
tudinal hole 9 containing a clamping screw to engage | of the tie-rods and cradle for taking the end thrust of the 
the tool shank. Secured by screws to the exterior face of | ram on the chassis, the addition of heavy longitudinals 
the block 7 is a spring strip, one of the ends of which is on the top of the chassis and of a stout cross member 
free and is shaped and positioned to lie in any one of the | between them is avoided, and the weight of the tipping 
transverse notches in the bush flange as the tool block 7| gear is materially reduced. (Accepted December 17, 
rotates, and thus locate the tool block in any of the | 1941.) 




















Fig.2. 














THE ONE HUNDRED AND FIFTY-THIRD VOLUME. 

















eng i! NEERING,” 


1 


JUNE 26, 1942. 


WUL 15 


1942 


For Editorial Contents see page 511 


PRINTED ON THIN PAPER FOR FOREIGN CIRCULATION. 





| Buoys, 


| EVERYTHING 


JOHN BELLAMY 


TEMPORARY OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 


An illustrated 


Weekly 3ournal. 


EDITED BY CHAS. COOPER AND J. FOSTER PETREE. 


18 & 20, COMPTON 


ROAD, HAYES, MIDDLESEX. 





VOL. 153—No. 3989. 


LONDON: FRIDAY, JUNE 26, 1942. 


Registered at the General 
PostO ffice as a Newspaper 


> a 
Price Is. -. 





Receivers 
Road 
Wagons Tanks. 


Hoppers, 
Chimneys, 


TAN KS Ducting 


STEEL PLATE. 


Alr 


FROM MILD 


LIMITED. 
MILLWALL E.14 


Est. 1860 
1216 


EAST 1892 


YARROW 


& CO., LTD. 
GLASGOW 
SHIPBUILDERS 
MARINE ENGINEERS 1930 
LAND AND MARINE BOILER MAKERS 


RAPIER 


Buiiders of Europe's Largest 


EXCAVATORS 


RANSOMES & RAPIER, LTD 
IPSWICH 2103 ENGLAND 


On Active Service 


COOPER 


SPLIT 
ROLLER BEARINGS 


KING’S LYNN 1722 NORFOLK 





METAL SLITTING 
SAWS 


a ND FLAT STOCK 


LIAM WARD & SON (SHEFFIELD) LTD. 
TENARY WORKS, WOODSEATS — 
SHEFFIELD 17 


PETERBOROUGH LTD. 
STEAM ENGINES AND TURBINES 
GAS AND OIL ENGINES 
AIR COMPRESSORS 
REFRIGERATING PLANT. 

See advertisement Page 27. 


CRADLEY 
BOILERS 


CRADLEY BOILER CO., LTD., 2174 
CRADLEY HEATH, STAFFS. 


WATER 
PURIFICATION 
a 


(KENNICOTT WATER SOFTENERS) LTD., 
WOLVERHAMPTON 1786 





J. « E. HALL 
REFRIGERATION 


FOR LAND & MARINE PURPOSES 

LIFTS ano ESCALATORS 

). & E. HALL, Lrp., ENGINEERS, DARTFORD, 
KENT. 


Telephone : Dartford 3456. 
Office: 10, Sr. Swirain’s Lang, E.C.4. 
Telephone : Mansion Hovse 9811. 


London 
1801 


SPRINGS 


FOR ALL PURPOSES 
1686 
WILLFORD & CO. LTD. 


PARK HOUSE WORKS, SHEFFIELD, 9% 


MUREX 


Electrodes 


MUREX WELDING PROCESSES LTD. 
WALTHAM CROSS, HERTS. 1672 
Telephone: Waltham Cross 3636. 


STURTEVANT 


Registered Trade Mark 


Drying Plant 


1956 
25, WORCESTER ROAD, SUTTON, SURREY 





DREDGERS 


FERGUSON Bros. (Port-Glasgow), LTD. 
PORT-GLASGOW 2169 


CRANES 


GEORGE RUSSELL & CO., LTD., 


Motherwell 1869 





SECTIONAL 
PRESSED STEEL 
TANKS 


also 
RIVETED and WELDED PLATEWORK 
STORAGE TANKS, BUOYS, CHIMNEYS, 
BUNKERS, HOPPERS, Etc. 


BROWN, LENOX & CO. 
(LONDON), LIMITED 
Contractors to the Admiralty since 1808. 
MILLWALL LONDON, E.14. 

Telephone : East 0700/1. 1951 


PATERSON 


SPECIALISTS 


IN ALL FORMS OF 


WATER TREATMENT 


FOR 


MUNICIPAL 


AND 


INDUSTRIAL 


PURPOSES 1831 


83, KINGSWAY, LONDON 


MACROME 


LIMITED 


2500 


FIRMS USE 
MACROME TREATED 
TOOLS 


Average life increase 100%, guaranteed 
Z Dept., 2056 


ALCESTER, WARWICKSHIRE 





GLOVES 


Welders 
or Leather 


Stokers Miners 
es in Chamois 


Steelw« owkers 
w ymen's munition glov 


MACPHAIL & KAY Ltd., 
WOODLEY, Nr. STOCKPORT. 


See last week's } page 1788 


FORGINGS. 


WALTER SOMERS, LTD., 


HALESOWEN. 7116 


PATTERNS 


WOOD & METAL. 


B. LEVY & CO. =, 8, sw.r 


WATER 
TURBINES 


GILBERT GILKES & GORDON LTD., 
KENDAL, ENGLAND. 


TAYLOR AND 
CHALLEN 
POWER PRESSES 


TAYLOR AND CHALLEN LIMITED 1750 
DERWENT WORKS, BIRMINGHAM, 19 


SAMUEL PLATT 


LIMITED 
King’s Hill Foundry, Wednesbury, Staffs. 


DRAWBENCHES 
AIRCRAFT WORK | 


1846 











ONS 


NELSON & CO., LTD., 


MOTHERWELL. 3382 


HURST, 


r. K. DUNDAS Lt. 


EXPERIMENTAL ENGINEERS 
THE AIRPORT PORTSMOUTH. Phone: 74874 


SIMPLIFIX COUPLINGS LTD. 
NOW AT 2 CAXTON ST., S.W.! 
PHONE ABBEY 3592 
STOCKS AVAILABLE 





COUPLINGS.DETUNERS 
FOR ALL PURPOSES 


THE WELLMAN BIBBY CO., LTD., 
VICTORIA STATION HOUSE, 
VICTORIA STREET, LONDON, 8.W.1 
Telephone : Victoria 7752. 


FOR HIGH CLASS 


PATTERNS 
& MODELS 


Phone : EUSton 3176 (4 lines). 


GEORGE WAILES & £5. 


382-8, EUSTON RD., LONDON, N.W.1. 
Specialists since 1855 


2104 





1641 


WoORTHINGTON- 
SIMPSON 


PUMPS— 


LONDON .- Tel.:—Holborn - 4271 (5 lines) 
NEWARK - Tel.:—Newark - 601-2-3 
MANCHESTER - Tel. :—Blackfriars - 
BIRMINGHAM .- Tel, :—Midland 
NEWCASTLE - Tel.:—Newcastle 
GLASGOW - Tel. :—Douglas 


3810 
5310 
- 22333 
- 1974 





ELEVATORS 


BARRY, HENRY & COOK, LTD. 
1853 


Press Chimneys 


Work 


SHEET METAL 
WORK 


Tanks 


A.I.D. Approved Gutters 


STEEL PLATE“ 


Troughs 


Road 
Wagon 
Tanks 


Chemical 
Plant 


Jacket 
Pans 


Mixers 


Air WORK 


Receivers 


Hoppers 


Sterilizers 


W.B.BAWN &Co.Ltd. Pecon- 
amin- 
Chutes LARkswood 4411 (3 lines) ators 


Blackhorse Lane, Walthamstow, London, E.!7. 


ALLDAYS «& 
ONIONS 


BIRMINGHAM, 
FANS 


SPENCER- 
Loconorive TOP WOO D 


WORKS, Patent Water-Tube Vertical 


DARLINGTON. BOILERS 


Temporary Londen Address 
Vigilant 3820. 


See nage 35 








LOCOMOTIVES 


STEAM OR DIESEL 
HUDSWELL CLARKE &Co. Ltd. 


RAILWAY FOUNDRY, LEEDS. 
London Office : 46, Victoria St., 8.W.1 


Telephone : Victoria 1133. ' 8559 


FRASER 


WATER TUBE 


"PHONE: FRASER & FRASER LTD. ‘GRAMS: 
ADVANCE Bromiey-by- > 
3266 Lenten, E.3 "PHONE. 


LONDON. 


PRESSURE 


VISCO 


AIR FILTERS 
DUST COLLECTORS 
COOLING TOWERS 
THE VISCO ENGINEERING CO., LTD. 


Stafford Road, Croydon. 
Phone : CROydon 4181/4 & 2471. 


1684 


LIGHTALLOYS L” 


FIRST 
QUALITY 
ALUMINIUM CASTINGS 


ALPAX WORKS, St. Leonard’s Road, Willesden 
Junction, London, N.W.10. Telephone: Willesden 
3460-1-2. Telegrams: “Lightalloys-Phone-London,”’ 





SPENCER - BONECOURT 
Patent Waste Heat Boilers 


34/36, Farringdon Street, London, E.C.4. 





HYDROJET 
BABCOCK & WILCOX 





ASH & DUST 
LTD., 34, FARRINGDON 


SLUICING ww 





STREET, LONDON, E.C.4 














By FOREIGN Post | 
1s. 2d. 











ENGINEERING. JUNE 26, 1942. 


— 


- 


STRAIGHT AND TRUE 








There is always something beyond the standard method of manufacture which 
distinguishes the products of the Appleby-Frodingham Steel Company. The sections 
are true to profile and notably straight. 

Although normal standard specifications are supplied the user will obtain that “extra 
something’ which is appreciated in the constructional shops where accuracy saves 


time and much trouble. 


FRODINGHAM SECTIONS 





APPLEBY-FRODINGHAM STEEL COMPANY LIMITED 


THE UNITED 


SCUNTHORPE Witt LINCOLNSHIRE 


COMPANIES LTD 





no 
to 
an 


cal 


re¢ 


pa! 
are 








3 
j 


JUNE 26, 1942. 


ENGINEERING. 








ENGINEERING 





Ofices for Publication and Advertise- 
gents, 35 & 36, Bedford Street, Strand, 
London, W.C.2. 

we desire to cali the attention of our readers 
jo the fact that the above is our REGISTERED 
ADDRESS and that no connection exists 
petweea this Journal and any other publications 
pearing somewhat similar titles. 


TeLEGKAPHIO) “ a, 


ADD: ESS 
TeLePu ONE NUMBER— in — 3663 (2 lines) 
gMERG ENCY ADDRESS DURING HOSTILITIES 


18-20, Compton Road, 
Hayes, Middlesex. 


Telephone : 


* LESQUARE, 
ON. 


Advertising Dept, HAYES, 1723.) 


Editorial Dept, HAYES, 1730. 





for particulars of Subscription Rates see 


leader page, centre of paper. 


—_ 





“ENGINEERING” INDEX 


The Editorial Index to Vol. 


152 (July—Dec. 1941) is 











JUST PUBLISHED! 





Chief Metallurgist, Messrs. 


Demy 8vo. 356 pages. 





weld-testing and treatment. 


Demy 8vo. 342 pages. 
A worthy companion to Part |, 


Demy 8vo. 574 pages. 


STEELS FOR THE USER 
By R. T. ROLFE, F.I.C. 


W. H. Allen, 
Member of the Iron and Steel Institute. 


SECOND EDITION—REVISED AND ENLARGED 


In this edition some 27,000 words and 31 figures have been added. Additional 
data concerning the heat treatment of steel, fatigue testing and the general 
principles of selection, also a new chapter covers the important subject of 


PRESS TOOL PRACTICE—Part 2 


By P. S. HOUGHTON, A.M.I.Mech.E. 


dealing with each phase of Press Tool 
Practice, such as work done on all classes of hand and power presses, 
single and double action, and the tools employed thereon. 


SHORT WAVE WIRELESS 
COMMUNICATIONS 


By W. A. LADNER, A.M.lInst.C.E. and 
C. R. STONER, B.Sc.(Eng.), A.M.I.E.E. 
FOURTH EDITION—REVISED AND ENLARGED 


This already well-known Book appears in its Fourth Edition and a great 
deal of new material, including some 180 new diagrams, has been added. 


Son & Co. Ltd., Bedford. 
Member of the Institute of Metals. 


118 illustrations. 25s. net. 


Fully illustrated. 2Is. net. 


342 illustrations. 35s. net. 





URGENTLY REQUIRED 


FOR IMPORTANT GOVERNMENT CONTRACTS 


10,000 per week 
STEEL STAMPINGS 


(for about 8 cwts. drop hammer) 
ma” and/or DRAWINGS submitted on request. 
Address, M 567, Offices of ENGINEERING. 





A lfred Herbert Ltd. Coventry, 
PAY BEST PRICES for SECOND-HAND 
MACHINE TOOLS in good condition, by first-class 
makers.— Write, wire, or phone, and our ———- 
tive will call. "Phone 88781 (12 lines) any 
Telegrams LATHE. Coventry. W 305 


URGENTLY REQUIRED 


FOR IMPORTANT GOVERNMENT CONTRACTS 


50,000 per week 
HOT BRASS PRESSINGS 
weight up to 3 Ib. 
Samples and/or DRAWINGS submitted on request. 
Address, M 569, Offices of ENGINEERING. 








See also Page 48 








WORK WANTED. 





V achinery Erection and/or 


DISMANTLING. Experienced firm invite 
enquiries, including factory removal, machinery 
storage and transport.—Address, M 564, Offices of 
ENGINEERING. 





See also Page 48 








FOR SALE. 














CHAPMAN & HALL Ltd., Il, Henrietta St., London, W.C.2 








now ready and will be sent 


to any reader, without charge 


and postage paid, on appli- 
cation being made to the 


{ ——___ — 
EXPERIMENTAL WORK. 
] 





> esearch En 
Northampto: 
| Clissold 5204 7 
| undertake Private = foun during the war, 
Certificate. 


7 Limited, 


wy: N.1, 








are unable to 





Publisher. in erder to (SV ateehe 

See also Page 48 
reduce the consumption of | 
paper, no copies of the Index MISCELLANEOUS. 


are being distributed, except 


in response to such 


applications. 








ADVERTISEMENT RATES. 





“The charge for advertisements classified 
the Headings of Appointments 


o@ under and 1/6 
averages six we, -Ghes 


under 


Open, Situations 

Wanted, Tenders, etc., is 6/- for the first four lines 
line up to one inch. The line 
hen an advertisement mea- 





| 

| M onomark Permanent confi- 
dential London address. Letters redirected 

|immediately. 58. p.a. Patronised b: } x ed 

Capital £250,000. Write BM/MONOSO, 


. 533 








AUCTION SALES. 


K DWARD RUSHTON, SON 
44ND KENYON (Est. 1855) 


AUCTIONRERS, VALUERS, AND FIRE LOSS ASSESSORS OF 
ENGINEERING WORKS 
PLANT AND MACHINERY 

















mares an inch or more, ibe charge is 18/- per inch.| York Hovsg, 12, YORK STRERT, MANCHESTER. 
If use is made of a Box No. the extra c is 1/- Telephone : 1937 Central (2 lines). “ 
per insertion, with the exception of advertisements Telegrams: “ Russonken, Manchester. 
sppearing under Situations Wanted. ram must 1946 
(which aboabd, be delivered, later rity firs 
¥ 8 de. not a it post 
on Wednesday, otherwise their ieetien cannot be TENDERS. 
guaranteed). 5% allowed on 6, 124% on 13, 25% 
@ 26, and 334% on 52 weekly i jons. CITY OF SALFORD. 
a the classification is —_ game - the 
co vertisements appearing columns " 
wll be classified at the diecretion of the Publisher. Yenders invited for the 








will not hold themselves 


for boots dt im their possession for more than two 


year 











advertised in 





able for export. 





SO 








The fact that goods 
made of raw materials 
in short supply owing 
to war conditions are 
this 
paper, or described in 
its editorial columns, 
should not be taken as 
an indication that they 
are necessarily avail- 
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Full particulars from the CITY ELECTRICAL 
ENGINEER, Electricity Department, Frederick 
Road, Salford, 6, Lancs. 

Tenders to be enclosed in a sealed envelope 
endorsed “* Tender for Locomotive " to be addressed 
to the CHAIRMAN, Light, Heat and Power Com- 
mittee, Electricity Department, Frederick Road, 
Salford, 6, Lancs., and to be received at that address 
not later than first post on WEDNESDAY, 8th 
JULY, 1942. 


ing 


H. H. TOMSON, Town Clerk. 
M 582 





See also Page 48 





PUBLIC APPOINTMENTS. 


COUNTY BOROUGH OF BRIGHTON. 
WATERWORKS DEPARTMENT. 
APPOINTMENT OF FIRST ENGINEERING 
ASSISTANT. 


plications are invited for 


GINEERING ASSISTANT in the above Depart- 
ment at a salary of £242, rising by annual increments 
of £13 to a maximum of £320 per annum, plus a 
temporary bonus of 13/- per week, but the com- 
mencing salary will be fixed in accordance with the 
age and experience of the selected candidate. 
Candidates must be well educated and have had 
previous experience in a Waterworks Engineer's 
Office. They should be good Surveyors and Level- 
lers, neat and expeditious Draughtsmen, and possess 
a sound know ledge of Construction, Main laying, etc. 
Other things being equal, preference would be given 
to candidates who are Corporate Members of the 
Institution of Civil Engineers, or have passed 
Sections A and B of the Associate Membership 
examination. The post is superannuable and the 
successful candidate will be required to pass a 
medical examination before being appointed. 
Applications, stating age, qualifications and ex 
ence, accompanied by copies of not more than t 
recent testimonials, and endorsed “ First Engineeri 
Assistant,”’ should be addressed to me and delive: 
at my Office not later than Monday, 6th July, 1942. 
A. B. CATHCART, 
Waterworks Engineer. 


12, Bond Street, 
Brighton. 
15th June, 1942. 


See also Page 48 
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APPOINTMENTS OPEN. 


It is advisable when sending testimonials to forward 
copies and NOT originals. 


IMPORTANT 


Advertisers in APPOINTMENTS | Column 
should make th lves with the 
terms of 
STATUTORY RULES & ORDERS 
1941 No. 2069 


RESTRICTION ON ENGAGEMENT ORDER 


Eeagineer Salesman Required 
for London and Home Counties. Applicants 
must have had Engineering experience and at least 
five years connection with Government Depart- 
ments and Industrial Concerns inthis area. Excellent 
Post-War pros for suitable applicant. Please 
give full details of experience and salary required 
to M 571, Offices of ENGINEERING. 


See also Page 48 











acq 














SITUATIONS WANTED. 





W orks Manager, 38, 
A.M.1.C.E., Public School and University. 
Fully experienced Production Engineer and Works 
Administrator. Able to take full control. Proved 
ability to reorganise or expand production. 
Thorough knowledge of Factory Acts, A.R.P., etc., 
as ap) ina ee <4 Able to obtain release 
for more responsi required, about 





£1250.—Address, vy 570, 70. Offices of ENGINEERING. 
See also Page 48 





the APPOINTMENT of FIRST EN-) 


‘acks for Sale.—1500 suitable 


for heavy work. Size 18 x 26in, 





JOHN BRAYDON, LTD., 32, Aylmer —_ 
London, N.2. 5 
ute & Webbing for Sale: 


Large stocks of Hessian and Webbing suitable 
for firms doing government and priority work. 
Prices and particulars on application to ABEL 
FREEMAN LTD., 57 Miller Street, Glasgow, ro 
Telegrams : AbelFreman. 


Rubber Stamps and Stencils. 


RUBBER STAMP INK 
from 16/6 . GALLON. 
Ras NCIL ys 
from 15/- a GALLON. 
BRANDING INK FOR BRIGHT METAL 
from 19/- a GALLON 
WINNETS LIMITED, PARK “GROVE, 
MANCHESTER, 19. 
TEL. : RUSholme 2543 


Bec cleo Peso 48 
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MACHINERY FOR SALE. 





Double geared Five-Roll Straightening Machine. 
183 in. long by 5 in. dia. Capacity 4 in. thick 
Extended front table for feeding the stock. 

Power Geared Rolling Mill on cast iron baseplate, 


2 rolls 9 in. —s y 5gin. dia. Weight 10 cwts. 
Two Horizontal Power Presses to mount on bench, 
for small rivet ae bending or indenting small parts. 


Fitted with dial feed and complete with hopper, 
3 Dist piste in ram including ejector. Stroke 14 in. 

plate § in. dia. with 8 stations at 1} in. 
i d ews dia. hole. Flywheel 16 in. by 2 in. 


=— Powe Rolling Machine on cast 
with 3 rollers 8} in. long 


pH 


crave BI 
— stand 
L A in. dia". cipht 8 cwts. 

MAC Ne TOOLS” N W AND USED. Large 
Stocks of every Deecription. Attractive Prices. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSTON 4681 (7 lines). 





See also Page 48 








MACHINERY WANTED. 


WE ARE LICENSED 
by the MACHINE TOOL CONTROL for the pur- 
chase of all classes of MACHINE TOOLS, and we 
OFFER GOOD PRICES for surplus Machinery in 
any quantities, large or small. 

LTD., 


F. J. EDWARDS, 


359-361, EUSTON ROAD, 


LOND ON, N.W 
Telephone : EUSTON reat (7 lines). 
Telegrams : Bescotools, Norwest, a 








Sve also Page 48 





Public Appointments and other Classified 
Advertisements continued on last White Pages. 





Too late for Classification see page 48. 
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A small leakage of Compressed 
Air, going on continuously, means 
a big waste of money. 
SAUNDERSDiaphragm VALVES 
definitely defeat compressed air 
leakage. Write to-day for detailed, 
descriptive handbook, to 
Saunders Valve Co. 

Ltd,, Cwmbran, New- 

port 2, rere 


B SAUNDERS ae VALVES 


__ rae Sv. 25 


YOU SIMPLY CANNOT DO WITHOUT HAND LIFTING TACKLE-SO 
WE SPECIALIZE RSS 


YOUNGS (LIFTING APPLIANCES) Lip. 


RYLAND STREET WORKS, 
BIRMINGHAM 


Telegrams : OLDENS, BIRMINGHAM. Telephone: EDGBASTON 2301. 


MANUFACTURERS of . 

CHAIN AND ROPE PULLEY BLOCKS - CRAB WINCHES - CRANES 
HOISTS - SCREW AND HYDRAULIC JACKS - OVERHEAD TRAVELLERS 
ALSO HAND AND MOTOR DRIVEN HYDRAULIC PRESSES AND FORCERS 
JIM CROWS - PUNCHING BEARS - GENERAL CONTRACTORS’ TOOLS, &c. 


: 


- 


wae 


uN 





uli 


~ 


\@<ln mamas @ 


Two Edwin Danks’ Single Pass 


Edwin Danks’ Patent High 
Economic Boilers fitted with 


Velocity Boiler fitted with 
Oil Firing Apparatus, installed 


Water Circulator. 
in a large factory in London. 


EDWIN DANKS & CO. OLDBURY) LTD. 


Head Office : OLDBURY , Near BIRMINGHAM Phone: Broadwell 138! 2 3 Grams: Boile 
London Office 32, FARRINGDON STREET, EC 4 
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Patent Nos. 
$20651 and 520674 


There's refreshment 
in the air of a 


Vectair - heated 


CANTEEN 


Constant air movement is as important in the canteen as in the factory bay. 
Vitiated air and incorrect temperatures must not be allowed to hinder the all- 
out effort of the workers at any point in the factory organisation. Especially 
in the large works where the canteen is the social centre of the factory and 
where workers spend their leisure hours as well as meal times—a healthy 
constantly moving atmosphere is essential. Because Projectaires are designed 


to provide and maintain the correct temperature at breathing level in lofty 
and spacious buildings they afford an ideal solution to the heating problem of PRO E CTAIRE 
the large canteen. Mounted at heights up to 4oft. they project warm air 
downwards over a large floor area, maintain constant air movement, re-use the 
warm air rising to the roof, and create a uniformly warm and fresh atmosphere HEATING FOR HIGH BUILDINGS 
throughout the building. Heat output is rapidly controlled to meet various 
requirements and in summer their fans create a useful cool air movement. BRITISH TRANE CO., LTD., 
. Their efficiency and reliability have been proved in hundreds of factories up VECTAIR HOUSE, 52 CLERKENWELL CLOSE, LONDON, €E.C.! 
and down the country. Send for folder P.7/2 for full iculars. 

For smaller canteens send for Univectair po aig “fs 2 and 0 Brochure V.7/2. fa my egy 7 Bn | Ane ER Fy ‘Shefield ond” on 








Kexetract from PROFILING MACHINE For milling articles of trregular shape. 


The vertical slide carries the outter spindle with comcal 


I 894 Catalogue oe bearings. The spindle is rotated by a half crossed band 


from the drum on backshaft. Both slides are actuated 
by the hand lever in front. Countershaft complete. 


SOP DOO DEO DEO DOH DEOL DEOL DSO DOO DOH DOO DG WUF DSWD 


“The shape of things that came” 


As Machine Tool Manufacturers, our 
chief interest has always been in the 
designing and building of machines for 
special purposes. By choosing a policy 
of specialisation we sometimes think we 
must have decided upon this course at 
a time when we wanted to make our 
lives more difficult. But, in 1894, when we produced the Profiling Machine we 
surpassed ourselves. When this machine was first made there was very little call 
for the type of work it produced, and in most of the workshops where it was 
installed it was looked upon as a “* luxury ”’. ? 

With the advent of the motor car industry, and subsequently the aircraft industry, 
an enormous demand was created for machines to mill irregular shapes. The 
expensive ‘‘ luxury "’ of 1894 became a most economical necessity. Over the 
years the Profiling Machine has been constantly improved and the present da 
counterpart is in constant use in many firms in the Automobile and Aircra' 
Industries. ¢ 

In spite of the headaches involved, we are still interested in designing and making 
machines of the “‘ luxury "’ type ; particularly those with a future like the Profiling 
Machine of 1894. 


* * * 


IMMEDIATE DELIVERY We have a number of one-spindle and two-spindle 
profiling machines available for immediate delivery. 














JOHN HOLROYD & COMPANY LIMITED 


L w L A N c A s H | R E 
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Telegraphic Addresses:— Codes :— 
“SIMONS, RENFREW.” * . 4 9 ABC (6TH Epition), 
“ SIMONISM, LONDON.” ——e 
Marine Dredge Plant TRAILING SUCTION HOPPER 


OF ALL DESCRIPTIONS AND UP DREDGERS. 


TO THE HIGHEST CAPACITY. GOLD AND TIN RECOVERY 
DREDGERS. 
i a 


HOPPER BARGES. 











Constructors of FERRY STEAMERS. 
HOPPER AND BARGE- C U TT FE ~ REPLACE PARTS FOR EXISTING 
LOADING BUCKET DREDGERS, DREDGERS. 
BARGE-LOADING, 
ee H O P P E c INVENTORS AND FIRST CONSTRUCTORS 
CUTTER SUCTION DREDGERS. OF “HOPPER” DREDGERS AND 





ELEVATING DECK FERRY STEAMERS. 


LONDON OFFICE :—83, Victoria St. 


RENFREW sstiov 


HIGH-CLASS ENGINEERING ALLOYS: 


> Forgings, Stampings, Castings, Rods, Sheets, Wire, Tubes, Extruded Bars of any Section. 


(trode Mark.) ™ DELTA” BRAND Trede Merk.) 


BRASS, COPPER, NAVAL BRASS, YELLOW METAL, RED METAL, SILVER BRONZE, MANGANESE BRONZE, PHOSPHOR BRONZE, 
ALUMINIUM BRONZE, WHITE ANTIFRICTION METALS. 





+ — D R E D GE R 5 
BRITISH PATENT for ROTARY SPUDS. 
& 60., 
W" SIMONS 








Sue 
Original Registered Trade Mark. 
— and Largest DELTA. 
—_ Manufacturers DELTOID. 
of Extruded | | - | # DIXTRUDO. 
Metals. DIXTAMPO. 





_|THE DELTA METAL COMPANY, LTD., 


" DELTA WORKS, EAST GREENWICH, LONDON, S.E.10 (and at poate Se ). 


On the Lists of Contractors to the Admiralty, Air Ministry, War Office, India Office, Post Office, Crown Agents for the Colonies, &c. 2128 















E », 4 P E R i E N C E Pp R OV E \ Embodying the positive displacement 
RO BITHS-CONNERSVILLE | ncaa" 
MUINSEIVE ATF 


5 without surges or pulsations even 
D if slagging conditions temporarily 


cause increased resistance. 





Robustly built, they require the 
minimum of attention, whilst the 
comparatively low speed and absence 
of internal parts in contact give high 
efficiency, absolute reliability, low 
maintenance costs and long life. 


aur: ARE IDEAL for CUPOLAS 
Z and STEEL CONVERTERS 


i 
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Unceasing research in the laboratories of Ilford Limited) 
has resulted in many valuable contributions to radio-| 
graphic technique, and in view of the increasing application 
of radiography to industrial work, the importance of the | 
latest introduction, Kryptoscreen X-ray paper, cannot be) 
too highly stressed. | 


Kryptoscreen X-ray paper possesses three qualities, high | 
speed, perfect definition and excellent gradation, which| 
have never before been combined in any sensitised material | 
intended for radiography. This has only now become) 
possible of attainment by the discovery in the Ilford 
Laboratories, after many years research, of an extremely fine) 
grained fluorescent substance. This is coated beneath the! 
silver halide emulsion layer and without impairing definition | 
achieves the double purpose of shortening exposures and 
greatly improving the gradation of radiographs made on 
the paper. Thus these three important qualities, which 
have been sought by every industrial user of X-rays, are 
now available in 


ILFORD 


KRYPTOSCREEN 
X-RAY PAPER 


To meet cases where still greater speed is required the| 


BRYTEX 
INTENSIFYING LEAF 


SHAFT FITTINGS 


which is coated with the 
same new fluorescent ma- 
terial has been specially 
produced for use in con- 
tact with Kryptoscreen 
paper. Brytex Leaves allow 
a reduction in exposure to 


one-third of that required by, 
Kryptoscreen X-ray paper | 
alone, while preserving to| 
the greatest possible extent | 
its perfect definiticn. For'| 
ees details please apply | 


“ Kryptoscreen”’ leaflet. | 
| 





ILFORD LIMITED 


ILFORD 


LONDON 





| 


AVOID TRANSPORT 
DELAYS 


THRAPSTON 
AND 


PULLEYS 


FROM 


LONDON STOCK 


PLUMMER BLOCKS COUPLINGS 

HOUSINGS MOTOR STANDS 

HANGERS GIRDER CLIPS 

WALL BRACKETS BALL BEARINGS 

SLIDE RAILS C. I. PULLEYS 
AND 


VULCO V-ROPES 
SMITH & GRACE LTD. 


‘CLIFTON HOUSE, WORKS: 
EUSTON RD., N.W.1 THRAPSTON 
EUS. 5541/2 109/110 





EVERY 
INDUSTRIAL 
APPLICATION 





PERRY Chains, Chain Drives and Chain Couplings 
are extremely accurate, reliable and economical. 
Unaffected by dust, dirt or moisture, they will 
solve a good many of your transmission problems. 


Write today for catalogues and full details of the 
wide PERRY range. 


PERRY & CO. LTD., TYSELEY, BIRMINGHAM, II, ENGLAND. 
Longleys 


1740 
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Calorifiers, Air Receivers 





Telephone: 1850 (6 lines). Telegrams: Jenkins, Rotherham. 
LONDON OFFICE: 149-151 ABBEY HOUSE, VICTORIA STREET, LONDON, S.W.!. 


CYLINDERS 


Indirect Cylinders, 


and welded Vessels 


1136 












EXTREMELY LONG LIFE 

LOW DEPRECIATION 

COMPLETE 
DEPENDABILITY 





The heavy duties of 
short-distance transport make no 
difference to Alkaline Batteries. 
Made of steel they are practically 
indestructible, and their extremely 

















long life reduces battery costs to 
an absolute minimum. 


Ensure reliable power for years to come 
by fitting Alkaline Steel Batteries. 


Made by 


BRITANNIA 
BATTERIES 


LIMITED 
46, VICTORIA STREET, S.W.I. 


Tel: ABBey 1691. *Grams: Britanicus, Sowest, London 












HEAT TREATMENT 





Photo. by courtesy of ; 
The General Electric Co. Ltd. WRITE FOR LIST 851 


* 


FOR HIGH SPEED 


STEEL 
TOOLS 


by means of an 


ELECTRODE TYPE 
SALT BATH FURNACE 


and a 


RADIATION 
PYROMETER 


(“Siemens ” Ardometer) 


* 


The Ardometer telescope, 
which is mounted above 
the furnace, well away 
from fumes and splashes, 
enables the temperature 
to be continuously indi- 
cated on the edgewise 
indicator and accurate 
control can be thereby 
conveniently effected. 


| 





ELLIOTT BROTHERS (LONDON) LTD. 
CENTURY WORKS, LEWISHAM, S.E.13 


J BSTABLISHED 1800 "PHONE: T1Deway 3232 













CROFT’S PATENT 


FLEXIBLE 
COUPLINGS | 


Provide adequate 
protection to 
Machinery, etc. 



















| 

| 
~ewect Operation 
of Machinery 


The selection of the correct type of 
Flexible Coupling to protect Driving 
and Driven Machinery from shocks, 
sudden overloads, misalignment, etc., 
is of the greatest importance to 
ensure Highest Efficiency in Power 
Transmission. 


Our new catalogue CF. 335 lists all 
types of Couplings and gives essential 
information respecting their applica- 
tion ; it includes particulars of design, 
power outputs, dimensions and prices 
of all Standard Couplings (Rigid and 
Flexible) and will prove invaluable 
to Designers and Users of all classes 
of machinery. 


Ask for Catalogue CF. 335. 


CROFTS encincers) LIMITED. 


THORNBURY - BRADFORD: ENGLAND. 
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B.S.S: 


GLOBE & GATE 
VALVES 








es, 





With iron or 
steel bodies, 
gunmetal or 
nickel alloy 


fitted. 


Smaller 

sizes with 

gunmetal 
body. 


For allduties 
and 
pressures 
screwed or 
flanged. 


British Steam 
Be Sreciacties Ltp. 


Bedford St., Leicester 


feaweey } 


Birmingham Battery « Metal Co. Ltd. 


SELLY OAK . BIRMINGHAM 29 


: . - : & CO 
: F ! yvipsON 
MACHINE CUT GEARS|| Sites sssns DAVOS S Se 
SPUR. BEVEL. WORM. tage. ¥ : satent sere™ bog 
SPIRAL. RACK. pose é rt 
COMPLETE GEARS 


or s 
A , _ . : a = — <—. su net an 
CUTTING YOUR BLANKS. a3 : ell-know os he “ Dust Removiant, 


plants, mov? Mechanic 
Steam _ Re {nstallation®: Flue Dust 
ast ng “ Dia x 











RODGERS BROS. LTD., en 


LONDON GEAR WORKS Late: 2 Davie 

BLACKWELL STREET, Sire 149) 
BRIXTON ROAD, S.W.S. | ane se 

Teurpnone RELIANCE 2851 (2 lines) 





























ee _ “THE LANCASTER”: (atm) 
“ae COMPACT TYPE 


STEAM TRA 








Has a sharp mechanical action giving a heavy discharge— 
Will life its discharge water. 

Fitted with Automatic Air Valve and nickel Valves and 
Seating. ; 


LANCASTER & TONGE LTD.} 


Telegrams: “Pistons Manchester.” PENDLETO N, MA NCHESTER. Telephone: PENdleton 1484 (3 lines) 
7839 



































cite 
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| DUAL- FUEL 









In addition to five large dual-fuel engines generating 
electricity for our own works we have already installed 
engines in Birmingham, Ramsgate, Mirfield, Sutton 
and Adelaide (S. Australia). Many others are on order 
and in course of construction. 





(Atove) 
**DAP4” type, 50 b.h.p. 


(Right) 
** BARP6"’ type, 700 b.h.p. 


In January, 1939, we introduced the Gas and/or Oil Engine—the most important internal 
combustion engine development since the original Diesel. We next evolved the high- 
efficiency gas engine with [5-| compression ratio. Now we have combined the two 
and are manufacturing an engine (at present in standard sizes from 10 to 90 b.h.p.) 
which is unique and possesses the following features, exclusive to National :— 

@ Will run as a high-compression gas engine with spark ignition, as a high-compression 

gas engine with oil ignition, or as a Diesel engine. 
@ Change of fuel by the turn of a wheel. 
@ Thermal efficiency on gas exceeds that of the best Diesel. 


You are invited to write for descriptive Bulletins. 


NATIONAL 


GAS AND OIL ENGINE COMPANY LIMITED 
ASHTON-UNDER-LYNE 1754 Nr. MANCHESTER 
























REDUCTION GEAR UNITS for Industrial Purposes 


SINGLE & DOUBLE HELICAL or STRAIGHT SPUR WHEELS 
WORM WHEEL in PHOSPHOR BRONZE, CAST IRON or SPECIAL ALLOY STEEL 





ALFRED WISEMAN & CO. LTD. 
Glover Street, BIRMINGHAM 


Telephone : 
VIC, 2216-7. 


Telegrams : 
“ Verus, Birmingham.” 


THE METALLIC VALVE Co. Ltd., 
SANDFORD STREET, 
BIRKENHEAD. 





MANUFACTURERS OF 
KINGHORN PATENT VALVES 
FOR PUMPS 
AND 
HOERBIGER PATENT VALVES 
AND RING PLATE VALVES 
OF ALL DESCRIPTIONS FOR 
COMPRESSORS, BLOWING 
ENGINES, SCAVENGE PUMPS 
























MORRIS 
BOILE RS 


rris Ltd Loup shborou 7h 


HA 





AINS 


euRPOSE® 





cor * 





LARMUTH & BULMER LTD. 

















SALFORD, LANCS. 
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REDUCE 


POWER 


COSTS 





INCREASE 


EFFICIENCY 


A new standard of 
MECHANICAL EFFICIENCY 
IN 
ROLLING MILLS 
has been set up by 


FORMAPEX” 


Cloth Miocarta 


BEARINGS 


* FORMAPEX” 


Increased production per unit 
BEARINGS —=NSURE— 


of power consumed. Increased 
tonnage per hour. Increased 
Life of Bearings and Rolls. 


* FORMAPEX ""—are also extensively used in 
BEARINGS Textile Machinery, Paper Mills, 
Pumps, etc. 


Send for our interesting booklets 





GLASGOW 


THE 1O0CO RUBBER & WATERPROOFING Co. Ltd. 


1919 








JuNE 26, 1942. 


JET IMSTRY } 





















SPECIAL 
APPLICATIONS 


Wlustration shows Gresham's 
Open Type Steam Operated 
Blower for increasing draft 
in existing chimney stacks to 
meet occasional peak loads. 


NO MOVING PARTS 
NO EXTRA DUCTS 


NO HEAVY 
ALTERATIONS 


| LOW FIRST COST 
) NO MAINTENANCE 


Write for full 
particulars. 


(GRESHAM CRAVEN ITD 











[ GROSALL LANE [SALFORD -MANCHESTER 5} 
Phone No. Bi Ackfriars 6316 MANUFACTURERS. Telegroms Brake Phone, Manchester. 


London Office: 14, GREAT PETER ST.. WESTMINSTER, LONDON, S.W.! 183¢ 

















THE BIBBY PATENT COUPLING 





BIBBY COUPLINGS PROVIDE THE BEST 
RUNNING CONDITIONS FOR EVERY 
CLASS OF DRIVE 


OVER 100,000,000 H.P. FITTED 


Apply to the makers for particulars 


THE WELLMAN BIBBY Co. Ltd., Victoria Station House, 
London, S.W.1 2013 




















jt 
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INDUSTRIAL 
LIGHTING 
UNITS 


ims 
ited 
raft 
} to 


MEKELITE Industrial Lighting Units 
are available with various lengths of 
arms and pillar. Bases for wall, bench 
or machine mounting ; for conduit or 
with rubber sleeve entry for cabtyre 
cable. Heavy bases for portable use 
and small reflectors for !2-volt lamps 


(Scote 1/8 full size) can be supplied. 


MEK-ELEK Engineering Ltd. 


17, Western Road, Mitcham, Surrey 








2026 

















i 


CONVEYORS 
ELEVATORS 


for handling 
all materials 


BULK, SACKS, CRATES, .... 


More than 60 years’ experience 
behind each plant supplied. 













SPENCER (MELKSHAM) LTD. 


MELKSHAM, WILTS. 















CURRENT 
A.C. & D.C. (0 to 10 amps.) 
VOLTAGE 
A.C. & D.C. (0 to 1,000 v.) 
RESISTANCE 
(up to 40 megohms) 
CAPACITY 
(0 to 20 mfds.) 
AUDIO-FREQUENCY | 
POWER OUTPUT 
(0 to 4 watts) 
DECIBELS 
(— 10 Db. to + 15 Db.) 











BRITISH MADE 





ONE INSTRUMENT 
46 RANGES of Direct Readings 


A self-contained, 
4 .C./D.C. 


direct reading, precision 


meter providing for 46 ranges of 


* 


measurement without external shunts or multi- 


Some delay in de- 


4 
, . 
' ' nliers. Any range instantly selected by means 
1 livery of Trade , I : g ; = ce Y 
* orders is inevitable, ; of two rotary switches. Negligible current 
' but we shall continue ' consumption. Has 5-in. hand-calibrated scale 
: to do our some to ' with anti-parallax mirror. Conforms with B.S. 
» fulfil your vequire- , Ist Grade accuracy requirements. Automatic 
‘ments as promptly - : .f f ly i 
' as possible. ‘ cut-out disconnects instrument from supply ia 
Mec haies & deo ee eee event of severe overload. Automatic compensa- 


tion for temperature variations. 








Write for fully 
literature and current prices 


descriptive 


The 46-RANGE UNIVERSAL 


AvoMETERE 


hod 2 













Sole Proprietors and Manufacturers : 
THE AUTOMATIC COIL WINDER & 
ELECTRICAL EQUIPMENT CO., LTD. . . 
Winder House,DouglasSt., London, S.W.! Electrical Measurin Instrument 
KM Phone: ViCtoria 3404-7 
















RD. JOHNSON, CLAPHAM & MORRIS LTD. 


JACEM HOUSE, TRAFFORD PARK, MANCHESTER, I!7. 
Tel. : Hounslow 3784. 


Emergency London Address : 77, Jersey Road, Hounslow. 
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SECOND-HAND MACHINES FOR IMMEDIATE DELIVERY 


HORIZONTAL MILLS. Brown & Sharpe No.2; Archdale 28 in. 


MANUFACTURING MILLS. Cincinnati 28 in. Semi-Automatic, Hendey No. 4. 
Lincoln-type. Table working surface, 9}in. x 30 in. Auto. longitudinal feed, 
20in. Rigid 40in. 

THREAD MILLS. Smith & Coventry, motor drive ; motor and starter for 420 v., 
3-phase, 50 cycles A.C., with || master worms, change gears. Capacity: 12 in. 
dia. by 12 in. long. 


CUTTING-OFF MACHINES. 2} in. Taylor Rotary. 


PLAIN GRINDERS. Norton !0in: by 36in., 14 in. by 50 in., and 14 in. by 72 in., 
Churchill 12 in. by 72 in., and 16 in. by 72 in. 


HONING MACHINES. Archdale single spindle, fast and loose pulley drive, fixed 
stroke, pump, tank and fittings. 




















DRILLS. Single-spindle, two-spindle, three-spindie and four-spindle by Herbert, 
Denbigh, Corona, Rice, Ward, Bignan, Avey, Wright, Druce, Jones & Shipman, 
Cleveland, Bradbury. 


MULTI-SPINDLE DRILLS. Pratt & Whitney No. |! (9 in. by 12 in. head), Phoenix 
8-spindle. 


RADIAL DRILLS. Western 3 ft. Oin. belt drive. Kolb 4 ft. 6 in gearbox drive 

AUTOMATIC MACHINE. Bullard 8 in. four-station Mult-au-Matic, motor drive 
through vee belts, 74 h.p. G.E.C. motor and starter for 400/440 v., 3-phase, 50 cycles, 
pumps and fittings. 


VERTICAL BORING AND TURNING MILLS. Niles-Bement-Pond 4 ft. 0 in. 
motor drive. 


PRESSES AND SHEARS. €.M.B. 30-ton Fiexi-press, motor drive, with motor 
and starter for 200 v., 3-phase, 50 cycles A.C., pump and fittings ; Rhodes ¥ in. 
Nibbling Machine, single pulley drive. 


MISCELLANEOUS MACHINES. Muir 8} in. Puncher-Slotter, fast and loose 
pulley drive ; Cochrane-Bly No. 2 Filing Machine, fast and loose pulley drive, 
max. stroke 4 in. ; Garvin No. | Oil Grooving Machine, cone-pulley drive. 


2615 


Hendey No. 4. “Lincoln” Type Mill Working surface 
of table 9} in. by 30in. Auto. longitudinal feed 20 in. All these Machines are “As Purchased.” Offered subject to prior sale. 
; Prices and particulars on request. 


ALFRED HERBERT LTD. COVENTRY 





a4 
=, = 
> 


*» 


INDUSTRIAL Jee 
ALL WELDED 


The particular method of construction used in this 
flooring ensures exceptional loading strength and 
rigidity for the minimum weight. All points of 
contact between waved and straight bars are he'd 
by electric resistance welding—a great improvement 


on the old method of riveting. 


Beacon Flooring is supplied in light, medium or 
heavy pattern according to requirements, and full 
technical details of both the flooring and accessories 
are contained in our catalogue which we shall be 


pleased to send you on request. 
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We can now undertake the accurate 
finishing of a limited number of lead 
screws up to 20 feet long and 4} in. 
diameter on our special temperature 
controlled master screw lathe. 


Please send drawings with enquiries. 











FRACTIONAL 


HORSEPOWER mM OT O RS 


The most popular in 
the country 












Sizes from = H.P. to 1H.P. 
Three-phase up to 550 volts 
Single-phase up to 250 volts 

D.C. up to 520 volts 


Vertical, Horizontal, 
or Inclined Mounting. 


BTH products include all 
kinds of electric plant and 
equipment ; and Mazda, 
Mercra, and Sodra lamps Spigoted or Plain 
Endshields for 
direct mounting 


on the machine 


THE BRITISH THOMSON-HOUSTON CO.,LTD. 


CROWN HOUSE, ALDWYCH, LONDON, W.C.2 








A3103 
1885 
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NEWALL S 
35% MAGNESIA 
INSULATION 


SAVES FUEL 


Newalls 85% Magnesia Insulation eliminates heat waste from boilers 
and pipe lines, thus reducing the amount of fuel required to 


maintain static conditions. 


PRODUCTS 
NEWALLS INSULATION COM PA NY | woman eee. uo 


WASHINGTON STATION CO., DURHAM. 





BIRLEC — 
H;P -B-W-C-500 
LECTRODRYER 








This BIRLEC LECTRODRYER is used for the 
drying of air to dew-points as low as —60°C. 
at a working pressure of 900 Ibs./in?. Re- 
activation is carried out by embedded steam 
coils and a filter unit is incorporated to 
remove oil vapour from the compressed air. 
A dual adsorber unit is provided to permit 
continuous operation. 


Write for our special booklet 
on BIRLEC LECTRODRYERS. 








BIRMINGHAM ELECTRIC FURNACES LTD 


ERDINGTON - BIRMINGHAM 24 















aa 


— 
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. | FANS — EXHAUST VENTILATION 

) |THEATING AND VENTILATION 
AIR CONDITIONING — DRYING 

1 | CooLinc — Dust COLLECTING 
PNEUMATIC MESSAGE TUBES ee 

| INDUSTRIAL VACUUM CLEANING 
MECHANICAL DRAUGHT 





STURTEVANT 


ensures equipment of the highest efficiency, 
designed and installed by experts with more 
than 50 years’ experience of fan engineering. 
Detailed and _ illustrated booklets on _ ll 
Sturtevant Fans & Fan Systems are available 
post free on application to our reference D101. 





STURTEVANT ENGINEERING CO. LTD. 
25.WORCESTER ROAD, SUTTON, SURREY. 

















MARSHALL BOILERS 


mitt Illustration shows a_ battery 


ear of five “MARSHALL” 





Lancashire type Boilers fitted 





with. Crosthwaite Furnaces, 
installed at Thames House, 
London. 








We specialise in HIGH-CLASS 
BOILER-HOUSE EQUIPMENT, 
and invite your enquiries. 


MARSHALL, SONS & COMPANY (Successors), Ltp., GAINSBOROUGH, ENGLAND 


London Office: Brettenham House, Strand, W.C.2 
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W-M WELDING MACHINES | 
THE FOOT-OPERATED SPOT WELDER 


EX-STOCK 


JUNE 26, 1942. 





— 





HIGH FORGING PRESSURE. 650 lbs. 
with 12 in. throat ensures sound “ forged ” 


welds instead of “cast” low-strength welds. 


LOW OPERATING FORCE. 
Carefully matched toggle lever mechanism 
fitted with needle roller bearings, result- 
ing in very low operating force being 
required (peak force 50 lbs. at maximum setting 
pressure). Capacities up to 2 thicknesses * in. Mild Steel. 


WOODHOUSE & MITCHELL, ssouse, vors. prone: sar #02 














THE ILLUSTRATION SHOWS 


SPLENDID EXAMPLE 
OF BLACKBURN W 
MANSHIP. 


E 
NACE TO TH 
SRS. STEIN & 
LONDON. 


ROTARY. FUR 
ORDER OF MES 
ATKINSON LTD. 


AND CARRIAGES, 


<<a 
—_—— 


ie 


- THOMAS BLACKBURN & SONS L‘? 


INCORPORATING STEVENSONS & RUSSELL EDWARDS 
Constructional & Mechanical Engineers and lronfounders 


ae ae od ee a - one 
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The VENUS PENCIL colloidal 
process guarantees absolute accu- 
racy in the grading of all degrees 
(6B to 9H) and ensures the dur- 
ability and smoothness in use that 
modern draughtsmen demand. 











dee a en j ge ro Made in England by 
te fae 23 THE VENUS PENCIL COMPANY LIMITED, LONDON, E.5 
























The vhuypset the bit, the faster your work! 


—that’s the complete story and it applies equally to old drills with 
slow workers, and the fastest Climax types with record breaking 
crews. With plenty of sharp steel always to hand you will speed 
up production whatever your working conditions. A Climax 
sharpener will pay for itself in a short while by time saved in sharp- 
ening steels, quicker drilling at the face, and the saving of wear and 
tear on the drills themselves. May we send you details? 


CLIMAX ROCK DRILL & ENGINEERING WORKS, LTD. 
4, Broad Street Place, London, E.C.2 


CLIMAX DRILL SHARPENERS -sheys sel always 


TAS/Cx.T.304 
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RUBBER—Now!: 


Your worn-out BELTING, ENGINE MOUNTINGS, MATS, FITTINGS, TYRES, 
TUBES are wanted to help replace lost sources of supply—now ! 


The enemy now holds 90% of the world’s 
rubber resources. That i 


MINISTRY 











OF SUPPLY 


BRITAIN 
NEEDS STILL MORE 


s why every scrap 


the country is wanted for war purposes — 
once ! 
Organise a ruthless search — indoors and 





— 





Jointings . Mats 


CHECK OVER THIS LIST 


Here is a number of important items made of rubber. 


Check them over when you 
waste rubber for salvage. 

Bearings . Belting . 
Bushes . Chute linings 
Ear caps (Ebonite 

Erasers . Fan belts . Flexible p 
Gas tubing . Gloves . 


Rollers . Sheeting . 
Stair treads . Tank linings . 


Tyres (Barrow, Trolley, Truck) . 
Washers . 


Vibration dampers . 


Ebonite fittings 


Goggles . 
Mountings 


Shock absorbers . 


are searching out your 


Boiler joints . Buckets . Bungs 
. Clothing . Conveyors . Couplings 


Electric cable 
iping . Flooring . Funnels 
Hose . Insulated tools 
Packing . Pipes 
Speaking tubes 
Tap washers . Tybing 
V. belts . Valve linings 
Wheels (rubber tyred) 


natural 
of 


rubber lying useless and discarded all over 


at 


out 











int your own Industrial 


Salvage Steward and 


cere importance that it should be made the personal 


put 


STILL MORE SCRAP METAL, PAPER, CANTEEN WASTE, BONES, RAGS—AND RUBBER 





for waste rubber. Keep it up, week alter week, 


until the war is won. 


Do more. See that from now on, you and 
everyone in your employ economise in the use of 
rubber ; that not a scrap ts ever wasted, thrown away 


or burnt. 


HOW TO HAND IN YOUR RUBBER 


1 WORN-OUT TYRES & TUBES. Take them 
to a local garage for dispatch to an Official Govern- 
ment Depot; if unable to do so, put them out for 
collection by the Local Authority. 


2 ANY WASTE RUBBER. Put it out for collec- 
tion by the Local Authority; or if you have a large 
amount for disposal you may sell it to a Merchant. 
If you don’t know the nearest Merchant’s address, 
write to Rubber Control, (W.R.), Empire House, 
St. Martin’s le Grand, London, E.C.1. 


3 If you accumulate more than one ton, you can 
obtain a special collection by getting in touch with 
the nearest Demolition and Recovery Officer. If 
you don’t know his address, write to The Ministry 
of Works and Buildings, Lambeth Bridge House, 
Albert Embankment, London, S.E.1. 


HAVE YOU APPOINTED AN INDUSTRIAL SALVAGE STEWARD? aivage is of such vital and 


responsibility of one particular individual in every organisation. 


in ‘sole charge of an intensive and continuous drive for 
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To the trainee it is fre- 
quently a long road to the job 
of expert grinder, but given 
the necessary aptitude, it is a 
road that can be made smoother 
and shorter by quickly acquiring 
Grinding Wheel Specifications a knowledge of correct grinding. 

rinding Machines. To those instructing trainees 
e authorita- 
iven in this 
of CARBORUNDUM 
ications will also be o 


SING | Grinding Cemented Carbides. 
on Mounted Wheels and Points. 





ARBORUNDUM COMPANY LTD. 


TRAFFORD MANCHESTER 17. 
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| all places where the use of portable lamps 


would otherwise be risky, our Reylovolt transformer 


is a practical means of oblaining rs) safe and 
convenient supply of current at a suitable low voltage. 
The wall-mounting pattern illustrated here is stocked 
in four ratings ranging from 60 VA to 500 VA, 
each at a step-down voltage-ratio of 250/25 volts. 
A portable pattern is also available. Further details 


tl 
REYROLLE :: 


HEBBURN-ON-TYNE ENGLAND 


are given in our publications. 
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AXIAL-FLOW 
DRAINAGE PUMPS 


The illustration shows one of four axial-flow drainage pumps recently 

supplied to a prominent catchment authority. Each is built to deal 

with ISS cusecs against a total head of lOft. and driven by a direct- 
coupled diesel engine, running at 220 r.p.m. 
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WARSHIPS AND ARMAMENTS 
OF ALL TYPES 


NAVAL AND MILITARY AIRCRAFT 


H.M.S. “ VICTORIOUS ” 


SHIP REPAIRS AND 
RECONDITIONING 





Office 


v 


VICKERS HOUSE 
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Woven = & = WIRE 
SCREENS 


For sheer ruggedness, accuracy and durability, these well-known screens 
will meet your demand. ey are made from hard wearing quality wire, 
tightly woven to prevent aperture distortion. They can be supplied in 
any size and of . Vibrators, Rotaries and 





Also M ‘acturers Perforated Plates, 
Conveyor Belts and Wirework of ail kinds. 2034 


Thomas Locker § CoLit- 


Telephone : 910 Warrington. Telegroms : “ Lockers, Warrington.” H.W.3A 


‘ 


STEEI 


STRINGIN 
Srctreeriy 


LARGE ARCH BRIDGES )BJ@)VeV Ee Reie 




















rd Stays locked. 


The “‘I.T.A.” Patent Headless Dredger Bucket 
Pin Locking device is the latest design for use race 
in Dredger Buckets and prevents any possibility 


of either rotary or lateral movement of the pin. Pp A T iz ht T 


The design has proved outstandingly successful 


in actual trial under severe working conditions. ‘| EA D L ia s 5 
The pin itself is a round parallel bar and the D R E D G E R 
ends of the pin are rough machined so as to RB U Cc K FE T 


form surfaces on which the toothed blocks can 


get a firm grip. P i N 
By means of the wedge bolt operating on the L re ] Cc K i Ea | G 


central block, the toottied blocks are caused to 
grip the pin and at the same time force it forward D e Vv 4 Cc 7 
into the eye of the bucket. Consequently the 

pin is held at three points of its periphery and (of which Hadfields are 
this prevents any possibility of the pin rocking in 


Dredger Bucket with a capacity of 12 cubic feet fitted with the eye of the bucket. 
rivetiess lip and I.T.A. Patent headless pin locking device. 


the sole makers) 





Apply for Circular No. 448 


HADFIELDS L"™: Sherer 
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Expert planning of Railway Sidings can save a 
tremendous amount of time in transport. The 


transfer of heavy material from place to place — 


smoothly and quickly—is an important item in your 





Works organisation. It is a wise policy to avail 


Photograph of Tandem Turnouts and Angular Crossways made in B.H. 


rails and fully guarded for paving to top rail level. Supplied and laid yourself of the highly specialised technical skill and 
by us for a large Industrial Works in Yorkshire. 


long experience of Summerson’s in the construc- 


Psalter a Sn 
7 @ 


Ask us to send an expert ee Engineer 
to discuss your problems with you. THOMAS 


SPECIALISTS since 1840 in the entire design, manufacture 6 U a | M - R Ss O ne 


and installation of Railways for Factories, Collieries, 
Docks, etc. Makers of Points, Crossings and all & SONS LTD. 


_— | DARLINGTON 


GOODALL ,CLAYTON & C? L'P LEEDS 


ELEVATING & CONVEYING MACHINERY, ROOFS. BUNKERS, COLLIERY SCREENING PLANTS 
PICKING BELTS, PIT HEAD GEARS , HEAPSTEADS , GAS RETORT INSTALLATIONS. 


1507 























MODERATE POWER WITH LARGE-UNIT ECONOMY. 


In an elaborate test of one of the 12,500 B.H.P. Sulzer 
Diesel Engines for the Dutch Liner ‘‘ Oranje,”’ fully described 
in the August issue of the “‘ Motor Ship,” the total full load 
fuel consumption was found to be 0°365 Ib. per b.h.p. hour. 
Every Brotherhood-Ricardo High Speed Engine of over 
300 B.H.P. carries a guarantee of 0°360 Ibs. between 90 and 
100% full load, such high efficiency being made possible by 
the use of a single oscillating sleeve in place of air inlet 














ALSO and exhaust valves, perfect combustion and high mechanical 
STEAM ENGINES AND efficiency. 
TURBINES. Our engines cover all powers between 40 to 500 B.H.P. at 


.p.m. | 2 to 8 cylinders. 
AIR AND GAS COM- 1250/800 r.p.m. in from 2 to 8 cylinders 


PRESSORS. Owing to war conditions, we regret that our products are only 


available for export in circumstances where materials are obtainable 
WATER COOLING TOWERS 
REFRIGERATING PLANT. PETER BROTHERHOOD LTD. 


PETERBOROUGH 
AXIAL FLOW PUMPS, etc. Branches: LONDON, LEEDS, MANCHESTER, GLASGOW. 
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While the most important contribution towards 


relieving the present fuel situation lies in the 
power of the producers, Bennis Combustion are 
contributing in no small measure in the conser- 


vation of fuel. Thousands of Bennis stokers are 


greatly assisting highly efficient steam production 
at an economic level. The new Bennis Sprinkler 
Stokers and self-cleaning grates are designed to 
burn washed or unwashed coal, ranging from dust 


coal to lumps. 


Your Bennis machine gives you independence of 





coal to lumps 


the coal situation; if your usual graded supply 


is not available, you may use another. Why not 


write for free publications describing Bennis Com- 


bustion equipment ? 


We have issued new publications describing 
“‘Bennis’’ Air Draught Stokers, ‘‘Bennis’’ Coking 
Stokers, “‘Bennis’’ Sprinkler Stokers, ‘‘Bennis’’ 
Coal and Ash Handling Plants. Copies of these 
publications are available free upon request to 
Bennis Combustion Ltd., Little Hulton, Bolton, or 
their London Office, 28, Victoria St., Westminster, 


London, S.W.1. 


Bennis Combustion — Better Combustion. 


* 


foe ENN AD cn 


Gir Draught Stoker 


SELF CLEANING GRATES 


AND 
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Large quantities of the tungsten 
used in the manufacture of hacksaw 
blades came via the Burma Road— 
a fact which, in less dramatic times, 
was almost forgotten. 


Tungsten no longer comes to us 
via the Burma Road. Supplies must 
be conserved, and this, obviously, 
will have its effect on the produc- 
tion of high speed steel hacksaw 
blades. Were it not for the 
continuous and energetic research 
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during the past few years, the sit- 
uation might have been awkward. 
Actually the supply of high speed 
steel blades will be uninterrupted— 
MOREX steel can be used in their 
production. MOREX steel is not a 
revolutionary material. Ithas been 
used for other tools for a consider- 
able period, and because of the 
fortunes of war, its use for other 
purposes has merely developed 
more rapidly than would have 
been the case. MOREX isa tested 


What has Burma to do with Hacksaw Blades? 


steel—tests made under actual 
working conditions proved that in 
performance it is AT LEAST equal 
to 18°,, tungsten steel from which 
high speed steel hacksaw blades 
are made. It is with every confi- 
dence, therefore, that Darwins 
Limited offer MOREX high speed 
steel hacksaw blades as an 
excellent alternative to their 
“Darwins 18°’ brand which has 
given dependable service over a 
considerable period. 





MOREX 


MOLYBDENUM-TUNGSTEN HIGH SPEED STEEL 


HACKSAW BLADES 
DARWINS LIMITED - SHEFFIELD 
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The increasing interest now displayed in the streamline form of valve is 
largely due to the development in recent years of the Larner-Johnson design. 
This valve was first introduced for turbine control duties on large hydro- 
electric schemes, where its fine flow characteristics and safe and easy 
operating features placed it at once at the head of its field. Since we took 
over the manufacturing rights (outside U.S.A.) its range of application has been 
very widely extended, and now covers almost all ordinary valve duties, 
including free discharge control—for which it has unique inherent advantages 
—pressure reduction, stop and check duties on pump'ng plant, and as relief 
valve, float valve, emergency self-closing valve, etc. We have successfully 
installed just short of a thousand valves of this type fo date, in all parts of the 





In Australia 


world, ranging in size trom smati units of 3” to 14” bore up to mammoth 
regulators of 13 ft. inlet to 9 ft. outlet diameters, for which the Larner-Johnson 
principle is eminently suited. 


Its special feature of streamline flow at all stages of opening, a plunger in 
perfect hydraulic balance at all stationary open positions, and the very simple 
and effective internal pilot valve control for creating the hydraulic unbaance 
on the main plunger for opening or closing—fhese are immense contributions 
to smooth and safe operation, long life and durability, ease and speed of 
control over the full range of sizes and duties, which make the design well 
worth investigation by the discriminating engineer. 


BLAKEBOROUGH 


1. BLAKEBOROUGH & SONS 


CTS... 


BRIGHOUSE, ENGLAND 
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SHEEPBRIDGE STOKES 


Manufactured by 
it 
through. There are no blow 


a special 
process, is sound right 
holes or faults, and no scrap. 
Supplied rough machined, thus 
saving valuable machining time. 
Can be supplied in a grade 
suitable for hardening and 


tempering. 


It is also supplied ground to 


close limits if required. 





Write for details and samples :— 
SHEEPBRIDGE STOKES CENTRIFUGAL CASTINGS CO., LTD., 
CHESTERFIELD. 


— Chrome Hardening 


CYLINDER BORES ensure LONG 
_ ENGINE LIFE and reduced maintenance 
| costs 





British 


VAN DER HORST. 


Listard Process - Von Ler Horst Patents 


' 
Investigate the Chrome Hardening process right away—address your enquiries to 


SHEEPBRIDGE STOKES CENTRIFUGAL CASTINGS 
CO., LTD., -SHEEPBRIDGE WORKS, CHESTERFIELD 


who will be pleased to discuss without obligation CHROME 
HARDENING as it affects your own problems. 





y 
re, 





Longieys 
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Two 50,000 k.w. Parsons Three-Cylinder Turbo-Alternators (3,000) r.p.m. complete with 
Surface Condensing Plant, recently installed in an Australian Power Station. 
(The Condensing Plant was manufactured in Australia.) 
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| 30,000 k.w. Parsons Turbo-Alternator recently installed 
in a British Municipal Power Station. 


4,000 k.w. Parsons Turbo- 


Alternator recently 
installed in India. 


PARS 


neweanconrn.« =» @Y_-: COOM PANY LTD ss wictona steer, sw. 
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SCRAP IRON ano STEEL 


The -handling of scrap iron and = 
steel is most economically accom- ee 
plished by the use of 


IGRANIC . 
LIFTING MAGNETS | 


& 
Scrap iron and steel, so essential 
to the war effort is costly to 
handle owing to its irregular 
shapes and sizes. 
The only efficient way to handle 
large quantities of such material 
is by installing Igranic Lifting 
Magnets. The saving over the 
older method in labour and time 
will quickly pay for the magnet 
installation. 






























MAY WE SEND YOU DETAILS? 








LONDON BEDFORD 























“Teadiit 


in Qlaminium. 


WILLIAM MILLS 


LIMITED, 
: GROVE STREET, 
BIRMINGHAM 

















18. 
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OW 


ELOCITY 





aero 


rANS 


Dependable, Economical and Surprisingly Quiet. 


ALLDAYS € ORIONS: 














y 
REAT WESTERN WORKS, 2, QUEEN ANNE’S GATE, 
BIRMINGHAM, I!. For Lists apply Dept. FA. WESTMINSTER, LONDON, S.W.|I. 
"Phone: 2251—4 VICTORIA "Phone: WHITEHALL 1923-4-5 
"Grams: “* ALLDAYS” "PHONE BIRMINGHAM ‘Grams: “ TYPHOON, PARL, LONDON” 1322 

















Makers of all kinds of 
Hydraulic Plant 


Steam and Motor Driven 
Air ¢ Gas Compressors 































Vertical, Two Crank, Tlanie-ctags, Gas Compressors 
~ 3,333 cubic ft. per min, to 20 Ibs. per sq. inch., 
R.P.M. 300, made for Dundee Corporation Gas Dept. 










One of a set of six 
Motor Driven, Horizon- 
tal, Three Throw, Single 
Acting, HydraulicPumps. 
Made for Port of 
London Authority. 








fallen fladgrt Barclay « 


M—_PAI'SLEY oe 





ray 
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Heap’s Patent Screwing Machines 
with Tangential Dies 


@ They are designed from beginning to end as high-class 
Machine Tools and embody features not found in any 
other make of Screwing Machine. 

@ The Die Head is of our own Patented Design. 


@ All parts of the Head and also of the Die Holders which 
are liable to wear, are of hardened Steel. 


@ The wall of metal which surrounds the Die Holders 
solidly supports them, and also eliminates the Danger 
of the Operator being caught by protruding Die Holders. 


@ The four-throw cam is fitted with Hardened Steel 
Strips. 


The Hardened Steel Contact Blocks of the Die Holders 
bear for their full width on the Cams. 


@ These features render the Die Head when closed as rigid 


Catalogue free on request as a solid Die, and enable us to guarantee the Heads 


to screw perfectly parallel and uniform threads. 


Joshua Heap & Co., Ltd. 


Ashton-under-Lyne, England 


MAGNETIC 
SEPARATORS 

FOR 
MIXED METALS. 


FOUNDRY, SAND 
& 
MACHINERY 
PROTECTION. 


MAGNETS 
FOR 
LIFTING, 
HOLDING, 
& 
DRIVE 


TRANSMISSION. 
PLEASE SEND US YOUR ENQUIRIES: 


ELECTROMAGNETS LTD., 48, HIGH STREET, 
PHONE: ERC 1203, ERDINGTON, BIRMINGHAM 23. GRAMS: ““BOXMAG” HAM. 1618 
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Sturdy strength, inherent reliability, 


the accuracy with which each com- 


ponent; part (all interchangeable) is 


made, all contribute to the prodigious 
service record of these motors. 


ab 
“The number in use long since 


topped the million mark. 
Standard types and special models 


for all purposes. 


Manufacturers: The General Electric Co., Ltd., Head Office: Magnet House, Kingsway, London 
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Fitted Cases « Boxes 


FOR INSTRUMENTS AND SPARES.. 


i tor the manuta 





AALLINSON & ECKERSLEY LTD 


ET @ NEW BAILEY STREET 











OPENSHAW, 
CRAM! CO., MANCHESTER, 
LTD. Sis 1. 

















) Tower Bridge 





UST as every Thames bridge amply serves 
its local purpose, so do the equally varied 
sizes of the Ferranti Transformers. With the | 
tiniest house-bell unit, as with the largest 


pidge F saad Power Station unit, Ferranti engineers to-day 


produce the most efficient and compact Trans- 


formers yet designed. 












Ferranti Transformers 
represent the mature 
development of over 
60 years manufac- 
turing experience on 
behalf of Electricity 
Authorities in every 
part of the world. 


Pink RANT 





cans f OCMeETS 


FERRANTI LTD., Hollinwood, LANCS. London Office: Bush House, Aldwych, W.C.2 | Send NOW for fuller particulars -— 


BRITISH CENTRAL ELECTRICAL 
co. LTD., 


6-8, Rosebery Avenue, London, E.C.1 
Telephone: TERminus 2525 (6 lines) 


DAVY.».U NITED 











ENGINEERING COMPANY LIMITED PARK IRON WORKS SHEFFIELD 
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GRAFTON 
STEAM & ELECTRIC 
CRANES 


ESTABLISHED 1880 











Teiephone: 
BEDFORD 2490 





Telegrams : 
“GRAFTON” BEDFORD 


























NT 
N, 
ER, , 

' 

1 

i 

: 

i 

a 
| | 
> T/ GRAFTON CRANES LTD., | 

*y | 6.46 
BEDFORD | | 
Ent a MAP SERIES ETTER Engines have always played a prominent part in supplying the 
No. 3 power requirements of the primary industries of South Africa. We 





close associations through our good friends and representatives: 


BRIQUETTE MACHINERY ; look forward with confidence to the future, and to renewing valued and 
Copyright Design 
FOR 





Coal, Coke, Ores, etc. The BRITISH GENERAL ELECTRIC Co. Lid., 
. , Magnet House, c/o Riebeek and Lower Burg Street, CAPETOWN. 
Write : Herbert Alexander & Co., Ltd., = P.O, Box 42, 20, Queen Street, PORT ELIZABETH. 
Charmouth Street, Leeds. FRASER & CHALMERS (S.A.) Ltd., 


PETTERS LTD. P.O. Box 619, JOHANNESBURG, TRANSVAAL, 
P.O. Box 290, Clifford House, Main Street, BULAWAYO, RHODESIA. 


LLOYDS & Co, (S.A.) Ltd., P.O. Box 239, Lloyds Buildings, EAST LONDON. 
REID BROS. (S.A.) Ltd., 82, Smith Street, DURBAN, NATAL. 





LOUGHBOROUGH, 
ENGLAND. 
























































































FOR THE PRODUCTION OF HYDR 


Power station engineers, in all parts of the world, find in the 

; > Knowles Electrolytic Plant for the production of purest hydrogen 
THE INTERNATIONAL ELECTROLYTIC PLANT CO., and oxygen the ideal off-peak load, and off-peak operation is very 
economical. The illustration shows a plant in an installation 


SANDYCROFT, CHESTER. LTD. abroad absorbing 7,200 amps. at 104 volts off-peak load. 
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WALTER.W.COLTMANEC®L™® 


VERTICAL 
BOILERS 


LOUGHBOROUGH 










YOKER, 








The Saheredl Bridge & Engineering Co., Ltd. 


Engineers & Con/ractors, 


Bridges, Roofs, Piers, Tanks, Dock Gates 
Hydraulic Pressed Flooring, etc. 


wi’ MOTHERWELL, W.B. 3." 


#24. 
London Office : 82, Victoria Ct., London, S.W.i 
Grams: “ Mobricolim, Sowest, London.” 

_ See illustrated advt. jest and next week. 


RYING uber 


for all materials. 





Grame- 





FRATCHITT Bros., 
ENGANEERS, CARLISLE 
NY 


LTo. 





, STANCHION 


- t 


DOUGLAS. LAWSON 
BIRSTALL, “TEENS 














4 PRESSURE ‘AND 
\ v cuUM GAUGES: 








MachineCutGear Wheels 
THE REID GEAR CO. 


LINWOOD, near PAI Ss LEY 


ALEXANDER KENYON & Co., Ltd. 


Engineers’ Stores, Tools, 


VICTORIA BRIDGE, MANCHESTER 3 § | 


Phone: BLA. 4214. Telegrams : 
Pte. Br. Ex. EVERYTHING 


Tools of Every Description, Packings, 
for 
Graphite Pipe Joint Compound. 
EVERYTHING IN STOCK. 


ROYLES—y 


IRLAM, Near MANCHESTER. 
Calorifiers, Feed Heaters, 
Oil Heaters and Coolers, 
Twin and Single Strainers, 
Steam Traps, Reducing 

Valves, &c., &c. 


LIMITED 











and HIGH SPEED ENGINES | 
DRYSDALE & CO. LTD., 
_GLASGOW, WA. | 





Tel: 4183 Victoria | 


Every Purpose, H.P. Sheet#) 
Jointings, Valves, Tubing and Fittings. § | 











EXTENSION 
SPRINGS 














FLAT WIRE 
SPRINGS 


MACHINED 
PARTS 





HERBERT TERRY & SONS LTO., REDDITCH. 


wae Now” top 
UNDER ONE ROOF. 


Daily there flows a never-ending 
stream of immensely varied pre- 
cision products from underneath 
the roof tree of “‘TERRY’S OF 
REDDITCH.” 
a tiny cross section... 
and illustrate them all would be 
a difficult task. 






we a We > 







From a featherweight tiny 
watch spring to a powerful brake 
cable . . . from a gramophone 
needle to a pressed steel spanner, 
Terry’s make them all, in all 
shapes and sizes. They can help 
you with your spring or press- 
work problem. 


Write for a copy of their Wartime Catalogue. 








Below is shown 
to list 
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Ren ie ES a 
| Phillips Machine Tool Co., Ltd. 
| @ WILLINGLY PURCHASE second-hand 





RETORTS foroisuau 
FURNACES for au 


PURPOSES patent RETORTS in 


oat —_— aw Victoria St., 
W.1. Phone : Abbey” ‘a 


SCRIVEN| 


MACHINE "TOOLS 


GROSTHWAITE FURNACES & SCRIVEN 
MACHINE TOOLS LTD. 


Vert Street trorworks, Leeds, 8. 














ROBE Y tivca. 


for RELIABILITY 


ROBEY & CO. LTD. LINCOLN 


— 


WB 
NEWT oo 


MARINE & INDUSTRIAL 
OlESEL ENGINES UP TO 800 HP. | 

















HYDRAULIC 
ENGINEERING 
COMPANY .ro 


SEE N@xT WEEK 





machine tools in good condition. 
HAVE extensive capacity for reconditioning 
« machines 















i$ WILL be pleased to quote from their large 
stock against customers’ enquiries. 


Carlisie Road, Hendon, London, N.W.. 
; “Phone : Colindale 8651 (5 lines). 


CTROMAGNETS WY 
LECTRY ‘MAGNETS —"® 
CLUTCHES, CHUCKS & 
MAGNETIC SEPARATORS 
Groans: [48, HIGH 8T., TaStAETOR: 
j Ereces BIRMINGHAM, ENGO. 
NAME AND INSTRUCTION PLATES, 
PATTERNS, SCALES, DIES, PUNCHES. 
VAN DER VELDE Ltd. 
PILGRIM ae NEWCASTLE-ON-TYNE 


DAWSON & DOWNIE 
CLYDEBANK LTD. 


PUMPS 
FOR LAND and MARINE PLANT 


SEE ILLUSTRATED ADVERT., PAGE 4, June 5 

























































3151 
































OF 
REDDITCH 


55 


f TAR ane ite 


Also at London, Birmingham, Manchester. 


Electric Cranes 
of every type 





3 1@) (ot an BD) 


Loughborough 











ALFRED BEEBEE 
WEDNESBURY 


Bolts, Nuts, Studs, and 
Repetition Work. 

























For the 
TENSIONLESS DRIVE 
WITHOUT SLIP use 








THOMAS €& BISHOP LTD 
57. TABERNACLE ST. LONDON.EC2 
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A word about 


Aeraspray Guns are 
standardised with 
Stainless Steel 
Nozzles and 
Needles and there- 
fore suitable for 
application of 
Deoxidine No. 202 
without alteration. 


GU N e.. Aeraspray are widely 
acknowledged to be 


the most efficient spray guns available. 

Trigger controlled change of spray makes it 
quite natural to use the correct formation for 
the job in hand which is a safeguard against 
wastage and blemishes. 

Aeraspray remain the lightest spray guns on 
the market and have the easiest trigger action. 
Their atomisation will be found to be the 
nearest to perfection yet attained. They can 
be used in conjunction with any spray finishing 
equipment. 


Aerasptay Equipment has advanced the whole 


technique of spray finishing for both large and 
small users. There is a plant that will solve 
every industriai finishing problem of to-day. 
Please write for further particulars. 


BOILERS 


oe | THE AERASPRAY MANUFACTURING 
Co. LTD. 


179-213, Thimble Mill Lane, Birmingham,7. 
London - Manchester - Belfast. 








Joseph Adamson & Co. Ltd. 
P.O. Box 4, Hyde, Ches. 


Steelworks Division: 


The Steelworks Division of Joseph Adamson & Co. Ltd. of Hyde, Cheshire, and The 
Alliance Machine Company, of Alliance, Ohio, U.S.A., are incorporated in 


ADAMSON-ALLIANCE COMPANY LTD. 
165 Fenchurch Street, London, E.C.3. 


Manufacturers of Stripping Cranes. Low-type Soaking Pit Cranes, Combination 

Chargers and Strippers, cadle Cranes. Ingot Strippers, Open-hearth Charging 

Machines, Slab and Billet Charging and Drawing Machines. Gantry Cranes, Ore and 

Coal Bridges, Car Dumpers, Coke Pushers, Levellers, Door Lifters, Rolling- mill 
Machinery, Coke Oven Equipment, etc 






































HAW COUPLINGS 


FLEXIBLE “]TEEL- 


The “Steel-Shaw” Flexible Coupling accommodates instantly all errors 

in alignment, absorbing shocks and stresses, damping out vibrations and 

at the same time allowing free end-float under load. The reason lies in the 

design of the springs and the grooves. Herein resides its Outstanding merit 
Patent Number 34664! (Patented in Foreign Countries) 


STEELE & COWLISHAW, Engineers, (Dept. No. 17), ; 
Cooper Street, HANLEY, STOKE-ON-TRENT. 1*°° 
LONDON OFFICE: 329, HIGH HOLBORN, W.C,!. TELEPHONE: HOLBORN 6023. 
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P. & Ww. MACLELLAN LTD., 


BRIDGE BUILDERS 
STRUCTURAL ENGINEERS 


CLUTHA WORKS GLASGOW 























Gis 0b Gi aha, 


RUSTLESS CONSTRUCTION—RUNS EITHER WAY—NO VALVES. 
OUTER BALL-BEARING SUPPORTING SHAFT 









Suitable for fresh or salt water, also for fuel and lubricating oils and a 
variety of other services. 


THE PARSONS ENGINEERING CO. LIMITED, 
"Phone * So'ton 2727. SOUTHAMPTON ‘Grams : PARSENGCO, SO'TON 


AXxoLIN 


ONLY HALF THE 
oa HT OF ALUMINIUM, 
CHINED, yA LENDS ITSELE 10 rw muLtitU 
as LL AS ELECTRICAL MULTITUDE Ol 


WE 
ys WRITE FOR PARPMLET Wim Prgas “Pt 


MICANITE & INS UGET ORS 
COMPANY <i> LIMITED 


WALTHAMSTOW ta: Exch) LONDON €E.17 








































Magnifying Thermometer 


STRONG, ACCURATE and RELIABLE. 





Bh es | 


MADE IN MANY VARIETIES 
TO SUIT ALL PURPOSES 


lel a) olf 


| 
| 


q 
| 


Adopted with advantage in connection with 

Steam Plants (Superheaters, Economisers, &c.) 

alsoSugar Refiners,Gasworks, Breweries, 
Heating Plants, Baths, &c., &c. 


f 
i 
= 


State your requirements and write for prices to— 


T. SUGDEN, Ltd., 


356-360, Gray’s Inn Road, LONDON, W.C.1. 


Telephone : Terminus 3220. Telegrams: Tubularity, Phone, London 


Smedley Brothers L” 22x:"~ 


REVOLVING or 
STATIONARY PANS 
PERFORATED or 
SOLID BOTTOMS 
Over or Underdriven 


Mixers 


AND 


Edge Runner Grinding Mills 


of all kinds for all purposes 
to drive by Belt or 
combined with 
Steam, Oil 


Petrol Engihe 


or 
Electric Motor. 
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BRIT. PAT. Nos 514,033/4/S 


Only. y Atearpansie permits machining all tough alloy steel 
& monel metal. Heat treated up to as hard as 50 “C"’ Rockwell 
and combines Roughing and finishing in one operation. 
only can maxima outpur be obtained with AEMMANETAL 
when machining e steels and material having a curling chip. 
Other materials can be machined successfully with the cemented 
carbides of which many are available. 
We would therefore ask our customers to co-operate with us 
in the national interest, in only using AEWNAMETAL where 
advantage can be shown over the cemented carbides 
as there is only a limited supply of AgwwAMETAL — 





















IN [GEORGE H. ALEXANDER 


[MACHINERY LTD. Co0 oo onus: BIRMINGHAM, 








COUNTERACT 
ViBRATION: 


Fit Kolok Positive Lock Washers 
between every nut and bolt, and so 
protect your machinery against vibra- 
tion, the cause of over 50% ofits wear 
andtear. Specify Kolok Positive Lock 
Washers for Positive Security. 


a 
POSITIVE LOCK WASHERS 


POSITIVE LOCK WASHER CO. LTD. 
78, McALPINE STREET, GLASGOW, C.2 




























STEAM DIESEL FIRELESS 

















0-4-0 CRANE LOCO 


LOCOMOTIVES 


FOR ALL GAUGES & ALL PURPOSES 
STANDARD TYPES ALWAYS IN PROGRESS 
FOR COAL, OIL & WOOD FUEL 


Andrew Barclay Sons & Co. Ltd. 
CALEDONIA WORKS KILMARNOCK 
LONDON OFFICE: 38 VICTORIA STREET, WESTMINSTER 





hex g 
Git Compieos 
fot Heavy D 


SIMPLE DESIGN 
ROBUST CONSTRUCTION 


The ‘*David” Air Compressor is fitted with 
Ball Main Journal Bearings, caged disc valves and 
controlled splash lubrication. 

Automatic unloaders with quick adjustment are 
available for all models. The models illustrated, 
size 3 in. by 3 in., is air cooled and gives a 
displacement of 9°8 ‘cubic feet per minute at 800 
r.p.m. Fully tested for efficiency and guaranteed 
for 12 months. 

We make Compressors for every purpose. 








LEAFLET No 31. 
GIVES FULLEST DETAILS 


WILLIAMS & JAMES 


ENGINEERS - GLOUCESTER * ENGLAND 


“SPIRAL TUBE” 
WATER & OIL COOLERS 











Spiral Flow oil cooler. 





Radiators for internal com- 
bustion engines. 


SIRAUTU BE 





as shown or fan cooled 


THE SPIRAL TUBE & COMPONENTS CO. LTD., OSMASTON PARK ROAD, DERBY 


THE 
VERTICAL 
SPINDLE 


The suspended 
type is suitable for 
Wells 4 feet and 
greater depths by 
the addition of 
intermediate 


lengths of pipes and 
bearings. 


ALL 
BRITISH 
CONSTRUCTION 
SPECIALISTS IN THIS CLASS OF PUMP 











RHODES, BRYDON & YOUATT Ltd. 
STOCKPORT 3 .ucGousumsvi ENGLAND 





Telephone : ABBEY 6407 
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& CO. LTD. 


ATLAS WORKS 


EARLS COLNE 
_ ESSEX © 


LONDEX FLOATLESS 
LIQUID LEVEL | 
CONTROL | 


aah THE COL0-PROCES. 


@ PUMPS 

@ VALVES | i 
@ SIGNALLING io" 
@ RECORDING ’ ae 
@ DRAINAGE pP. y 

@ STORAGE 

















































| 
“ LECTRALEVEL” J 
SYSTEM 
Ask for leaflet 94, EG | 
LONDEX-t7T0O | FOR YOUR POWER PLANT, 
FANEAILY ROAD LONDON S | OIL-STAINED FLOORS, ; 








PAINTANDALMOSTEVERY % 
CLEANSING PURPOSE Pie 





Gunk is both a degreaser and cleanser in one— 
ee the most effective, most economical ever devised. 

tas “tees A marvellous metal cleaner, it is far superior to 

3833 :§ ; 3835 S3Sas , tas8ss alkalis, vapour solvents, paraffin, or petrol. In- 
Herbert Morris Ltd. Loughborough England valuable to japanners and platers. Gunk works 
cold (needs no heat or preparation) rapidly 
dissolves grease, leaves no oily film, and is harm- 
less to everything including wood, cellulose or 
paintwork. Just b-ush it on—Then Hose it off. 





















Springs & Spring Washers 
FOR ENGINEERING PURPOSES || 
« Manufactured by | Non-caustic, Non-corrosive, Non-inflammable. 
Ready for use. Nofumes. Used and endorsed 
JOHN TONKS by H.M. Air Ministry, many famous industrial 
& CO. LTD. | concerns and Government Departments. Re- 
CENTRAL SPRING WORKS || quires no special equipment. 
Furnace Hill, 
SHEFFIELD, 3. 


@ Ask your wholesaler to get it for you, 
or apply to us direct. 





Telephone; Telegrams: 
24679 SHEFFIELD. TONKS, SHEFFIELD 























i bs 
CHARLES MACK & C0, «~~ 


OLD COLONY HOUSE RIDGEFIELD MANCHESTER. 2. 


Manufacturers of “V” be 





drives for high transmission 


efficiency. 







Drives can be supplied complete 
with belts or we can supply 


pulleys only. 


1959 


PROMPT DELIVERIES. 






















AIRCRAFT 
MANUFACTURERS! 
345 ss 4 ask for “*Gunk” Aircraft 
4 Compound “90!” 
OFFICIALLY APPROVED 








SAMPLE and 
FULL PARTICULARS 
of Prices 
and Deliveries 
upon application 








Telephcne: 
BLA 9865 















HEAVY KILN DRIVE 








WALLWORK GEARS LTD., MANCHESTER Telegrams: Foundry, M/C Phone: Blackfriars 180! 










VWalluonk 


THE BEST 
WORM GEAR 


Completely enclosed, Dust-Proof and Oil 

immersed, impervious to dirt, moisture, 

acid fumes, or other, unfavourable 
operating conditions. 


2183 






Ju 


— 
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bel: 
Nission 


POWER UNITS) . 
UNUSUAL POWER PLANT 












nN 
Plete ‘ 
os 
SUPply 2 
° 
* 
* 
e 
@ MOTOR GENERATING SETS 
@ COMBINED ENGINE-DRIVEN SETS 
1959 @ SPECIAL RATIO TRANSFORMERS 
@ COMPLETE SWITCHBOARDS oy 
Ss. @ SPECIAL STARTING & CONTROL GEAR FD 


| 4 J.CERBER x CoOL 
oe ' @ WEMBLEY a DDX. @ 


6c 











RIGID FIXING WITHOUT DRILLING 


HENRY LINDSAY LTD, BRADFORD 















































THOMAS HUNT & SONS, 





_ though the office of Premier or Prime Minister of England was not recognised in law until late in the nineteenth Albion Iron Works, 

irene HeUTYs When Disraeli held office, Robert Walpole, 1st Earl of Orford, (1676-1745), generally known as* Sir Westbridge Road, Battersea, S.W.11 

))» ppbert Walpole, must be regarded as the first Prime Minister — that is, a minister who imposed harmonious Makers of ome machines and parts 
e . 








Oven #Fion upon his colleagues in the Cabinet. In ministries prior to that headed by Walpole there was no Prime 
nister except so far as one member of the administration dominated over his colleagues by force of character 
7 dd intelligence. The fact that Walpole held uninterrupted office for 21 years (1721-1742) speaks much for the ABBOTT & CO. (Newark) LTD 


ity of the man as a statesman and for the power of his personality. * 33 O I L E R S i 
NEW A : 


Tel. Add.: *' Abt 
See yed A 














the realm of engineering, the Premier Gas Engine, introduced in 1890 to meet a 
and for a higher-powered 1.C. Engine, rapidly became the leader of economical 
@ movers by reason of its greater efficiency, its reliability and its economy in 
ming and upkeep costs. Those essential qulaities, improved by constant experiment, 


maintained in the Crossley-Premier engines of today. After the war, when Industry 
mce more able to concentrate on supplying the normal needs of a world at peace, RT 
Crossley-Premier can be relied upon to play its part with characteristic efficiency. Gas and Oil Engines up to 3000 B.H.P 


PUMPS and 
MOSSLEY - 


PREMIER ENGINES LIMITED + SANDIACRE + NEAR NOTTINGHAM | AIR COMPRESSORS 
R. WHITE & SONS, 


THK HAMWORTHY ENGINERBING CO., Ltd. 
ENGINEERS, 
| 


Worss: PooLe, Dorser. 
WILLIAM GEIPEL Lro.. yyLGAN WORKS BERMONDSEY STREET $1 | ; SELF LOADING ~  WIDNES :: LANCS. 


Phone : Poole 735 (P.B.X.) "Geams : Inventions Poole. 
‘ 










CROSSLEY - PREMIER 


dvettiement, Page 42, June 12. 




















2095 











WHITE’S 
POSITIVE SCRAPER 
LOADING MACHINE 





















) Z SIMMONDS INVENTORS 


We continually seek new inventions and 
products in all branches of industry 
for development and production by the 
manufacturing companies of the 
ae Simmonds Group throughout the world. = 
SIMMONDS DEVELOPMENT CORPORATION LTD- BUSH HOUSE-WC 2 
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HIGHER EFFICIENCY 


BLOWERS—MECHANICAL DRAUGHT INDUSTRIAL 
VENTILATION—FUME © EXHAUSTING AND DUST 
COLLECTION 


COMPLETE INSTALLATIONS DESIGNED AND CONSTRUCTED 


BRANCH OF COLLIERY ENG/NEER/NG LTD 


GENERAL ENGRAVERS 


46 RUTLAND PK 





~ FNAMELLED PLATES 


Enquiries are invited by the Empire's largest general engravers for :— 


ENGRAVED BRASS CAST BRASS & ALUMINIUM 
ENAMELLED BRONZE & CHEMICALLY ENGRAVED PLATES 
of all types in all languages. 


Samples and quotations for large or small quantities 
upon request. "Phone or write 


EDWARD H. THEW L’® v<s 


15, DEAN STREET NEWCASTLE-ON-TYNE 


The 
__EMPIRE’S LARGEST 


Telephone: 20221 





SHEFFIELD 10 








BARLOW 
CHIDLAW 


PENDLETON, 
MANCHESTER 


ACCURATELY GENERATED WHEELS 
AND GROUND THREAD WORMS 


yi a. 


Add i ne 


— ties. 














WAWORIE- 


These radiators are manufactured 
in 10 sizes, 9 types to each size, 
and meet the cooling require- 
ments of petrol, paraffin and oil 
engines up to 36 H.P. for use in 
temperate or tropic conditions. 
Write for full particulars and 
descriptive leaflet. 


WH. O. SERCK LTD. 


AD MANCHESTER 





LYO N ST., OLDHAM RD. MANCHESTER te) 








BRITISH ROPEWAY ENG:NEERING CO. LTD., 
P.O. BOX—PETERSFIELD, HANTS. 





MECHANS 
LIMITED 


Scotstoun Ironworks, Glasgow, 
10, Princes Street, Westminster, S.W.1 


Steel Tanks, All Sizes and Types. 


LONDON OFFICE: 
Head Gears. 

Bunkers. _ Steel Pipes, Riveted and Electrically Welded. 
Steel Chimneys. Chemical and Gas Works Plant. 


Riveted Welded and Pressed Steel Plate Work. 
Special Machines to Clients Requirements. 


oo 














Telephone : LISS 326 (3 lines). Telegrams: Boxhauling, Rake. 
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ALLBRIT PLANIMETERS 


MEASUREMENT OF AREAS 
EVALUATION OF RECORDING CHARTS 
INDICATOR DIAGRAMS, ETC. 





Three patterns :—FIXED INDEX— 
SLIDING BAR—RADIAL 
Prices upon application 


— a oe 


STANLEY 


REGISTERED TRADE MARK 
W. F. STANLEY & CO., LIMITED 





| 
| 





HEAD OFFICE: 


NEW ELTHAM, LONDON, S.E.9 


"Phone : 
ELTham 3836 





































constant HOT WATER 


from steam 
and 
cold water 


Immediate 


Direct mixing of steam and 
cold water is the best way 
of getting hot water. The 
Leonard-Thermostatic 
Steam and Water Mixer 
will provide hot water at a 
constant temperature for 
group washing equipment 
or process. Being controlled 
by a stainless steel thermo- 
stat within the Mixer, the temperature 
of the hot water will remain steady in 





‘ spite of pressure fluctuations in the 
supplies. 
Specify 


steam and water mixers 
and water mixing valves 


stim Manufactured by 








Wells’ latest type spray gun is made carefully for 
quick work. Faster than most, it will spray all 
day and every day, its perfect finish being a definite 
insurance against any possibility of mechanical 
breakdown. Although capable of spraying to 
extremely fine limits there are no unduly delicate 
parts to weaken and hold up work. Wells’ equip- 
ment is strong, robust and durable. 





No. 17 PORTABLE 
SPRAYING SET 


Air-cooled Air Compressor displacing 6 
cubic feet air per minute. Driven through 
VEE rope by | H.P. Electric Motor. Fitted 
with Automatic Pressure Switch operating 
Motor between air receiver Pressures of 
59-70 Ibs. per sq. inch. 


Air Filter, 20 ft. length air delivery hose. 
Type No. 4 Spray Gun, fitted with 1} mm. 
Deflector Nozzle and half-pint cup. 


A.C.WELLS & CO.LTD 


7T., HYDE, CHESHIRE. 
nbreakable, Hyde 







CE MILL, ALEXANDRA s 


—— e 953 Telegraphic Address: - 


Telephone : Hyd 








Compressed Air Service up to 6000 Ibs. 
per sq. inch 






Any reduced pressure 






Accurate and Reliable 






As supplied to the Brit 
ther Navies 


sh Admiralty and 

















CATALOGUES OW REQUEST 


WILLIAM BROADY 


Aart 
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Classified Advertisements continued from Page 3. 
DIRECTORSHIPS. 








( Napital. Advertiser has 
Clients with £2000 to £10,000 each WANT- 

ING DIRECTORSHIPS of new or established 

Companies.—M 602, Offices of ENGINEERING 








EDUCATIONAL. 


Tniversity College of 
SWANSEA 
(A constituent College of the University 





of Wales) 


PRINCIPAL: C. A. EDWARDS, D.Sc., F.R.S 


SCIENCE pee. —— 
ENGINEERIN 


APPLIED 


Professor FREDERK Bacon, M.A(Cantab) 
A.M.Inst.C.E., M.1.Mech.E., M.1.E.E 

Lecturer in Electrical Engineering R. G 
M.Sc. (Bristol), B.Se. (Lond.), A.M.1.E.E 

Lecturer in Civil Engineering 4. A. FORDHAM 
Ph.D. (Lond.), A.M.Inst.C.E., M.1.Struct. E 

Lecturer J. SELWYN CASWELL, M.Sc. (Wales) 
A.M.1.Mech.E., A.M.Inst.C.E 

Assistant Lecturer: W. E. J. Farvis, B.Se 


ISAACS, 


( Bristol) 
METALLURGY 


Professor ( A. EpWARDs, D.Se. (Manchester) 
RS 

Assistant Professor: R. Hieorns, Ph.D. (Glasgow) 

Lecturer: R. Grirrirus, M.Sc. (Wales) 

Assistant Lecturer Tr. B. WILKINSON, 


B.Eng. ( Liverpool) 


Ph.D., 


The College offers a number of exceptional advan- 
tages to students who aim at entering upon profes- 
sional careers in Engineering or in Metallurgy. It is 
situated in the heart of an industrial area, which 
includes a large number of works of very varied 
character, and presents an unrivalled variety of 
metallurgical practice The manufacturers of the 
district, who contribute largely to the support of the 
College, give the Staff and Students of the Applied 
Science Departments every access to the Works, 
and the Managers, Engineers, and Technical Officials 
co-operate with the Staff of the College in making 
visits to Works of practical educational value to the 
students. 

Courses of study are provided (1) for the B.S« 
Degree of the University of Wales in (a) Civil Engi- 
neering ; (6) Mechanical Engineering ; (c) Electrical 
Engineering; (d) Metallurgical Engineering (e) 
Metallurgy ; and (2) for Diplomas of the College in 
(a) Civil Engineering ; (6) Mechanical Engineering ; 
(ec) Electrical Engineering ; (d@) Metallurgy 

Persons who are not desirous of studying for 
Degrees or Diplomas may attend selected College 
classes, provided they satisfy the authorities of the 
College that they are qualified to benefit by such 
classes 

Entrance Scholarsh‘ps will be offered for competi- 
tion In April, 1943 

Particulars concerning admission to the College 
and of the Entrance Scholarships, may be obtained 
from the undersigned 

EDWIN DREW, 
Registrar 
Singleton Park, 


Swansea M 587 


Manager Required 
old-established General Engineering 
2000 men. State age and full experi- 
M 598, Offices of ENGINEERING 


| M etallurgist Required 
| a Iron Foundry in North-East area to assist 
in the control of progucts of high duty irons. Appli- 
cants with a good background of technical training 
will be preferred, but essentially they must have had 
practical experience in foundry control.— Write, 
giving details of experience, age and salary required, 
BOX “ ZM 227,” c/o DEACONS, 5, St. Mary Axe 
EL.3 M 599 


T =] 
\ orks 

for 
Works, about 
ence Address, 





for 








See also Page 3 








SITUATIONS WANTED. 





W cs Manager, Advertiser, 
age 37, SEEKS CHANGE Experience 
| includes mass production, toolmaking, maintenance 
etc With present firm 12 — in progressive 
executive positions. Highest references and qualifica- 
tions Address, M 605, Offices of ENGINEERING 


“ 
j)xperienced Retired Engin- 
4 KER desires light employment—watching 

caretaking or position of trust, possible accommo- 

dation Excellent references Address, M 595 

Offices of Engineering 


: a . . . . . 
ivil Engineer desires 
} responsible position Age 33 B.Sc. Honours 
A. M.L.C.E Twelve years’ experience home and 
abroad Wide experience in Structural Steelwork 
and Reinforced Concrete Address, M 607, Offices 

of ENGINEERING 

. 
43, 


E ngineer, 

4 senior administrative post 
eal, electrical, D.O., production 
plant supply experience Address 
ENGINEERING 


> . 
I evelopment Engineer, 

. Inventor Designer and Investigator of mass 
production problems. Experienced in light hydrau- 
lics and intricate mechanisms, desires progressive 
post Age 38 M 601 


Offices of ENGINEERING 
( \hartered 








Requires 
Sound mechani- 
maintenance and 
M 608, Offices of 








eee " ° 
Civil Engineer, 

varied experience, engaged as Resident 
Engineer on large aerodrome contract nearing com- 
pletion, desires similar or other executive post with 
firm of Consulting Engineers.—Address, M 603 
Offices of ENGINEERING 


See also Page 3. 











WANTED. 


( ‘ould any reader supply 
MERCHANT VENTURERS’ TECHNICAI 
COLLEGE, Bristol, with the parte ENGINEERING, 
SEPT. 6, 1940, and ENGINEER, FEB. 6, 142? 
M 597 


WORK WANTED 


" . . > 
n Engineering firm, 
fully oecupied, is looking for future manu- 
facturing opportunities that would provide for the 
post-war employment of its operatives, approaching 
thousand in number Contact is therefore 
sought with manufacturers or merchants who 
anticipate that they may later on need 
supplies either of parts or finished products to their 
own specification. (As an example, a manufacturing 





now 


one 


of the motor industry.) To a thoroughly modern 
outlook and a knack of 
of obstacles, advertisers add first-rate facilities for 
and experience of multiple production in steel, light 
alloys, etc., ranging from simple machining, welding, 
press work to the complete manufacture to 
specification of large assemblies hydraulically and 
electrically operated. Replies, which will be treated 
in strict confidence, should be addressed to THE 
ADVERTISERS, c/o F.G. ALLEN, SONS & BLAKE 
Solicitors, 15, Landport Terrace, Portsmouth. M 557 


See also Page3 


ete 








AGENCIES. 


VW anted, representative with 
established connection with 

factories, to introduce competitive lines of Industrial 
Overalls direct from the manufacturers Good 

commission paid.—M 591, Offices of ENGINEERING 


See also Page 3. 











PATENTS. 
Owners of the Patent 


502942, for Improvements in Blast 
Furnaces,” are desirous of negotiating with interested 
parties for the granting of Licences thereunder 
Forinformation, apply to Messrs. LLOYD, WISE axp 
CO., 10, New Court, Lincoln's Inn, London, WA 
M 593 





[the 


rhe Pre P roprietors of the Pate nts | 


Improvements in or relating 
Endless-Tread 
or relating 
Type No 


for * 
Vehicle of the 
for “* Improvements in 
Motor Vehicle of the Endless-Tread 
903835, for Improvements in or relating to 
Axle pe tures, No. 490975, for “Improvements in or 
relating to Idler Wheel M« yunting in Motor Vehicles of 
the Track-Laying Type No. 488247, for 
ments in the Control of the Tension of the 
Tread of Motor Vehicles,” and No 
Improved Power Transmission Unit for Vehicles of 
the Four-Wheel Power Transmission Type.” are 
desirous of entering into arrangements by way of 
Licence and otherwise on reasonable terms for the 
purpose of exploiting the same and ensuring their 
full development and practical working in 
country All communications should be addressed 
in the first instance to Haseltine Lake & Co., 25 
Southampton Buildings, Chancery Lane, London 
WC. M 592 


No ee 
» a Motor 
No 501575 


Typ 











PUBLIC APPOINTMENTS. 





UNIVERSITY OF ABERDEEN 


TEMPORARY LECTURER IN ENGINEERING 


Reauired , temporary Lecturer, 
qualified to teach Civil Engineering suojects 
to degree students Candidates should have a 
degree in Engineering and teaching experience, and 
be free to take up duty not later than Ist October 
1942. Applications, stating salary required, to be 
made to the SECRETARY, University, Aberdeen, 
not later than 10th July, 1942 M 590 


SURREY EDUCATION COMMITTEE 


KINGSTON TECHNIC AL COLLEGE 


equired to commence duties 
on ist September a LECTURER IN 
ENGINEE RING SUBJECTS up to Higher National 
Certificate standard. Graduate qualifications with 
industrial and /or teaching experience essential 
Salary in accordance with Burnham Graduate 
Seale (£234-£15-£480). In fixing the commencing 
salary, industrial and teaching experience will be 
given full consideration 
Applications to be submitted to the undersigned 
on or before Saturday, 4th July 
J. W. ARCHER, B.8c., 
Principal. 


See also Page 3 


M 588 











APPOINTMENTS OPEN. 
STOREKEEPER-MANAGER. 


A n important firm of 
Heavy Engineers in Lancashire employed on 


Government Contracts are anxious to place the 





receiving, custody and accounting of Stores im their | 


Workshops under competent management. Appli- 
cants must beactive and energetic, have had previous 
experience of a similar nature in Engineering Works 
and be weli qualified to take charge.— Write, stating 
age, full details of experience and salary required, to 
BOX No. 6937, c/o BROWNS, 37, Tothill Street, 
8.W.1. M 596 


DIE -PRESSINGS 


HOT BRASS & BRONZE 
STAMPINGS. 


CAPSTAN & MACHINED WORK FROM STAMPINGS OR BAR 


BAKELITE MOULDINGS 





BARR STREET, 
HOCKLEY, BIRMINGHAM, 
ENGLAND. 
Tel.—NOR 2903-4. 





BROOKES & ADAMS Ltd. 


MAY WE 
ADVISE OR 
QUOTE YOU? 
Tel. Add.—*Teleba 


quantity | 


arrangement has already been made with one section | 


getting things right in spite | 


WwW 


munition | 


JUNE 26, 


STEEL BLADES 


In THE C 


UTTING 
ER HARD ALLOY STEELS 





—_ 


‘he Proprietors of British 

Patent No. 464047 relating to “ Improve 
ments relating to Refractory Products,” desire t 
enter into negotiations with one or more firms jp 
Great Britain for the Sale of the Patent Rights or 
for the grant of Licences to manufacture under 
royalty..-Enquiries to be addressed to D. YOUNG 
AND CO., Chartered Patent Agents, 21, Bourne Eng 
Road, Northwood, Middlesex M 579 





is desired to secure the ful] 
commercial development in the United h ing. 
dom of BRITISH PATENTS Nos. 448337, 448379 
and 448377, which relate to “* Machines for C« pying 
or Reproducing,” either by way of the grant of 
Licences or otherwise on terms acceptable to the 
Patentees. Interested parties desiring copies of the 
patent specifications and further particulars, should 
apply to STEVENS, LANGNER, PARRY ayp 
ROLLINSON, 5 to 9, Quality Court, Chancery Lane 
London, W.C.2 M 600 








MACHINERY WANTED. 





anted urgently, new or 


fairly modern reconditioned 8.8. & S.C. 
15 in. approx. centres, hollow spindle pre. 
bed with gap, say, 15 in. capacity; 
first-class condition only considered, 
CORTS, Reading Bridge Iron 

M 577 


LATHE, 
ferred, short 
machines in 
Licence available 
works, Reading 





See also Page 3 








toa 


Vehicle | 


Improve- | 
Endless | 
488459, for An | “¢ 


this | 


r Wwo 


| FOR HIRE 














SHEET 
RK. 


METAL 
G 


FE.J.EDWARDS Le. 


FOR SALE. 
WARD LIMITED 


PLAIN MILLING 

surface 34 in 

in power 
adjust ment 
Gear-box giving 

per rev S spindle 





THO*® W. 


No. 1) Cincinnati Cone-driven 
MACHINE, table working 
10 in having approx. 27 
6} in 21 in. vertical 
step cone drive, back geared 
16 feeds, 0-006 0-250 in 
feeds 

8 ft. Campbell and Hunter Central Turret RADIAL 
DRILL, max. swing & ft. 2 in., smallest swing 
30 in., 20 in. diameter column, vertical travel of 
spindle 20 in max. distance spindle to floor 
oy 7 ft 
‘ Ryerson-Conradsou 
MIL | ING MACHINE 

table w.s. 62 in 


loag’l, 15 in 


cross 


High-power Plain 
all-geared single pulley 
by 9 in having approx 

cross, and 18 in. vertical 

Write for “ Albion 
Forward, Sheffield 

ALBION WORKS, 


Catalogue 
Phone 26311 (15 lines) 
SHEFFIELD 


sTamis 





Te can supply regular 
quantities, in half-ton and 1-ton 
WASHED MIX. WHITE WIPERS and 
WIPERS, to direct users Enquiries to WILSON 
LEWIN & CO., LTD., Whitelands Woollen Mill, 
Ashton-under- Lyne M 606 


4ft. by 
TUBE BOILERS, w.p. 100 Ib 
OIL BURNERS, 110 volts D.C... ONE DAA, 
GENERATOR, 100/145 volts, 41 amps., 1060 r.p.m., 
ONE LANE BOLLER FEED PUMP, 4 by 1} by 
ENGINEER, R.C.T. SCHOOLS, Hatch End, Middx. 


van 
I eather 
4 MITTS : 
THE 





8 ft. Cross 
rWO QUIET 





Industrial Gloves, 
and GRIPS. Direct from manufae- 
OAK GLOVE COMPANY, LTD. 
Paul's Close, Walsall M 589 


THO*® W. WARD LIMITED 


FOWLER ™” PORT ABL E PETROL- 
CONCRETE MIXER, 5/3) cub. ft. 


10-ton WILSON ELECTRIC TRAVELL ING DER- 
RICK CRANE, 70 ft. jib, 220 volts D.« 

20 in. by 16 in. BROADBENT GEAR-DRIVEN 
CRUSHING ROLLS 

VERTICAL CROSS TUBE 
4 ft. 2 in., w.p. 65 Ib 

DITTO, 11 ft. by 4 ft. by 80 Ib. w.p 

220 ft. of 24-in. diameter CAST 
piping in 9-ft. and 7-ft. lengths. 

900 ft. of 13-in. diameter CAST IRON and FAUCET 
piping in 12-ft. lengths 

1,000 ft. of 14-in. diameter CAST IRON and flanged 
piping = 6-ft. lengths 
Write for “ Albion” Catalogue. 

porn ard, Sheffield ; "Phone 26311 (15 lines). 

ALBION WORKS, SHEFFIELD. M594 





DRIVEN 
capacity 


BOILER, 9 ft. by 


IRON flanged 


“Grams, 








359-361, EUSTON ROAD, 
LONDON.N.W.,| 


Phone: EUSTON 468/ 
































ENGINEERING. 


FOR LOCOMOTIVE BUILDERS, RAILWAY WAGON WORKS, Ecc. 
PRESSES of any type or power for flanging, bending and forming, etc. 


RIVETERS, Portable or Fixed, any Gap or Power. 


Code: A, B, C, Sth and 6th Ed. 


Telegrams : Press, Leeds. Telephone : Hunslet 75305. 


LONDON OFFICE: 49, QUEEN VICTORIA STREET, E.C.4. 


RICE & C ° (LeeDs) LTD 


HYDRAUL/C ENGINEERS 


SUPPLEMENT page XXIII 


Motor-Driven Hydraulic Wheel Press—300 Tons Power 


NEVILLE WORKS 


ELLAND ROAD, LEEDS, JI. 


M‘LAREN- RICARDO DIESEL En ENGINES: 20 TO 220B.H.P. 


STATIONARY AND MARINE 
TYPES LIGHT WEIGHT, 
ROBUST, COMPACT AND RE- 
LIABLE. THE IDEAL POWER 
UNIT FOR :—LOCOMOTIVES— 
CRANES—EXCAVATORS— 
GENERATORS—AIR COM- 
PRESSORS — PUMPING SETS, 
ETC., ETC. 


TELEPHONE :—LEEDS 29091 /2. 
TELEGRAMS :—McLAREN, LEEDS. 





WRITE FOR NEW 

TRANSMISSION 

CATALOGUE 
REF TR25 


POLLARD BEARIN 


WORKS 


~ 


N 


WJ 


= 


=a 
r 


ALSO MAKERS OF CABLE 
PLOUGHING TACKLE—CABLE 
OPERATED SCOOPS — DIESEL 
TRACTION ENGINES—DITCH- 
ING PLOUGHS. SOLE MANU- 
FACTURERS UNDER LICENCE 
OF IMPLEMENTS AND SPARES 
FOR JOHN FOWLER & CO. 
(LEEDS) LTD. CABLE TACKLE. 


J. & H. MSLAREN, LTD., 
MIDLAND ENGINE WORKS, LEEDS 10 
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PLATE and BAR FURNACES 
SHIPYARDS 


ea eei ess Barge WIA: Force Furnaces 
ae ee FIRED BY COAL DIRECT, 
PRODUCER GAS, TOWN’S 
GAS, OR OIL. 
* 
Clean Gas Producer Plants 


using Anthracite Coke or 
Bituminous Fuel 


e 
Also Manufacturers of Crude Gas 
Producers, Gas Tubing, Kilns and 
Driers, and Bulk Storage Tanks of all 
sizes. 














2 PRODUCER GAS FIRED PLATE AND ANGLE BAR FURNACES AT A LEADING SHIPYARD 


CONSULT THE 


DOWSON & MASON GAS PLANT COMPANY LTD. 
ALMA WORKS LEVERNSHULME MANCHESTER 
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CLEAR SPACE 


PNEUMATIC POWER HAMMERS 
for smithy work of any kind. 


Good visibility ; any amount of ** clear space’’ 
round the pallets; totally enclosed working 
parts; automatic lubrication; automatic blows; 
‘“‘single’’ blows of any desired force and for 
each of which a separate movement of the 
controlling lever is required—these are some 
ofthe outstanding features ofthe latest Massey 
‘CLEAR SPACE”’ Hammers. 


Leaflet 4600H gives full particulars. May we send 
a copy? 


A5 cwt. “CLEAR SPACE” PNEUMATIC HAMMER Bess. ASSEY EP 


is shown above, drawing out OPENSHAW MANCHESTER. ENGLAND. 
SPRING BACKS 
1386 w & ® & 


after the ends have been stamped 


No. 2 RAPIDAN GEAR GENERATING MACHINE 


with automatic depth feed, showing cutters mounted. - 
Capacity 30 diameter x |2"face. Standard Machines from 10 to I5ft. capacity 


Ww 


THE POWER PLANT CO.LTD. 


Phone: WEST DRAYTON 2626(3 LINES) WE ST ) R AS are) : M [ DDLES EX ‘Grams: ROC: WEST DRAYTON 
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AIR-COOLED. 


DESIGNED and BUILT BY 


JOHN M. HENDERSON & CO. LTD. 


| LONDON OFFICE: 
12, Norfolk Street, 
W.C.2. 


RIAL CABLEWAYS 


4-Ton Aerial Cableway with 


span of 1,365 ft. conveying slate 


at a large quarry in Wales. 








KINGS WORKS TELEGRAM: 
ABERDEEN oe 


Aberdeen 


Portable Generating and Pumping Sets 


WATER-COOLED. 


A Range of Light-weight, High-speed Engines 
from 1+ H.P. up to 20 H.P. of the well-known 
Coventry Victor Horizontally Opposed Types. 


THE COVENTRY VICTOR MOTOR CO. LTD., COX STREET, COVENTRY. 








In the MOSS GEAR range of units, 
engineers have at their disposal a com- 
plete group of gear units for every 
transmission purpose. All gears are 
accurately generated and guaranteed 
for silence, and all joints are abso- 
lutely oil tight. Moss Gears’ long 
experience and specialised knowledge 
of gear cutting, ensure the fact that 
every gear unit despatched from 
the works is perfect for the job it is 
designed to do. 






THE MOSS GEAR CO. LTD. 
‘PHONE—ERDINGTON 1661-2-3-4 
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